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1.0 INTRODUCTION

1.1 Demonstration Scope and Purpose

This report describes the implementation of a demonstration study at the United States Navy
(Navy) Naval Industrial Reserve Ordnance Plant (NIROP) in Fridley, MN (Site) to evaluate a new
commercial product that has the potential for /n situ remediation of chlorinated volatile organic
compounds (CVOCs) in subsurface soil and groundwater. The product, termed PlumeStop™, is a
colloidal groundwater remediation agent manufactured by Regenesis, Inc. (Regenesis), which
couples degradation of contaminants with rapid contaminant sorption. The intended result of a
PlumeStop™ application is to enhance biodegradation of Site contaminants and to sorb
contaminants from groundwater in a treatment zone, thus controlling the plume migration and
accelerating CVOC degradation. PlumeStop™ was injected in two demonstration areas within an
existing trichloroethene (TCE) plume underlying the Site; one area is of moderate TCE
concentration (Demonstration Area One) with a second area downgradient of the first and of lower
TCE concentration (Demonstration Area Two). A Site Location Map is included as Figure 1-1 and
Figure 1-2 illustrates the Site Layout.

This demonstration study was managed for the Navy by Resolution Consultants in cooperation with
Regenesis, the manufacturer of PlumeStop™. The Navy executed this project in a cost-sharing
approach with Regenesis; however, by this arrangement the Navy does not endorse or intend
directly or incidentally to promote the use of PlumeStop™.

1.2 Performance Goals

The intended result of the NIROP PlumeStop™ demonstration was to evaluate if the product will
yield measurable results as indicated by a decline in CVOC concentrations over the planned
monitoring period, specifically TCE and its degradation products [cis-1,2-dichloroethene (DCE),
trans-1,2-DCE, and vinyl chloride]. As described, the demonstration areas are small and the
performance monitoring is limited to a few wells over a relatively short time period. As proposed in
the PlumeStop Demonstration Study Work Plan (Work Plan) (Resolution Consultant, 2015), the
Navy envisions the short-term performance goal to be a reduction in the concentrations of CVOCs
in groundwater within the vicinity of injections by approximately one order of magnitude (from
baseline sample concentration).

1.3 Site Background

The NIROP site is 83-acres located approximately 700 feet east of the Mississippi River in Fridley,
Minnesota (Figure 1-1). Various contractors have operated NIROP for the Navy producing
advanced weapons systems since 1940. The Navy, United States Environmental Protection Agency
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(EPA), Region 5, and Minnesota Pollution Control Agency (MPCA) have worked together to
complete environmental investigations and remedial efforts at the Site. Figure 1-2 presents a
detailed map of the Site including the extensive network of groundwater monitoring and extraction
wells and PlumeStop™ Demonstration Areas One and Two.

The NIROP site is divided into three separate operable units (OUs):

OUL1 is the groundwater plume as shown on Figure 4 of the NIROP Record of Decision (1990).
OU2 is the unsaturated soils outside of the Plating Room on the NIROP property.
OU3 is the unsaturated soils beneath the Plating Room within the NIROP building.

The NIROP Record of Decision (ROD) for groundwater remediation (OU1) was signed in September
1990 (USEPA, 1990) by the Navy, the EPA Region 5, and the MPCA. Remedial action in the ROD
specified “...hydraulic containment and recovery of all future migration of contaminated ground
water from the NIROP and recovery, to the extent feasible, of contamination downgradient of the
NIROP.” The selected remedy included the installation and operation of groundwater extraction
wells. Contaminated groundwater downgradient of NIROP in Anoka County Riverfront Park (ACP) is
allowed to dissipate naturally. In September 1992, the groundwater extraction well system came
on-line and the system is currently in operation. Through the end of 2014, the system had treated
approximately 5.1 billion gallons of groundwater and extracted approximately 39,713 pounds of
TCE and other volatile organic compounds (VOCs) (Resolution Consultants, 2016).

In 2003, the EPA issued a ROD for OU2 and OU3, which uses institutional controls (IC) to restrict
the property to industrial and limited commercial use until and unless EPA and MPCA determine
that concentrations in soil have been reduced to levels allowing less restrictive uses.

In 1997, an investigation of OU3 (since re-defined) was completed as part of the Remedial
Investigation (RI) study to locate contributing areas beneath the building, included analysis of
approximately 500 soil and 46 groundwater samples (TetraTech NUS, Inc. [Tetra Tech], 2002). In
July 2013, the Navy commenced a Contributing Area Investigation (CAl) (performed by Resolution
Consultants) to evaluate potential TCE contributing areas. The CAl determined that the East Plating
Shop, 8th Avenue Area south of the East Plating Shop, and 7th and Broadway area are the primary
areas contributing TCE to groundwater. The maximum concentration of TCE detected was
1,200,000 micrograms per liter (pg/L) in a groundwater sample collected from the 7th and
Broadway area from 76 to 79 feet below ground surface (bgs). The CAIl Report has been
submitted in draft version with a final version expected to be completed in early 2017.




TCE and its degradation products are present in groundwater at concentrations above regulatory
levels, thus requiring continued operation of an onsite groundwater extraction and treatment
system. Although the groundwater treatment system is operating in accordance with the ROD,
under current conditions, it will take significant time to reach cleanup goals. Therefore the Navy
periodically evaluates new cleanup options in order to identify actions that optimize the cleanup
process and that may allow the Site to reach cleanup goals faster and at a lower cost.

The NIROP property was purchased by Fridley Land, LLC and they have begun redeveloping the
NIROP property for commercial office and distribution space. The redevelopment activities began in
2014 and building demolition, grading and construction activities are currently ongoing.




2.0 DEMONSTRATION AREAS ONE AND TWO GROUNDWATER CONTAMINATION

The three primary TCE source areas are the East Plating Room, the 7™ and Broadway area, and the
8™ Avenue area. Figure 2-1 is an isoconcentration map from the draft CAl report (Resolution 2015)
that depicts TCE variation in Site groundwater in these areas. As indicated on Figure 2-1,
Demonstration Area One is located in the vicinity of a former pit near the 7" and Broadway TCE
source area. This area is within the 100,000 pg/L TCE contour as determined in the CAIl vertical
profile sampling. Demonstration Area Two is located to the north and west in an area of lower TCE
groundwater concentration (within 10,000 pg/L contour of vertical profile sampling). A brief
description of the TCE concentration in each Demonstration Area is provided below.

The 7™ and Broadway area is characterized by elevated TCE concentrations at intermediate zone
depths in finer grained soils. Soil samples containing the highest concentration of TCE were
collected in the 7th and Broadway Area from boring VP-32, located just east of a pit (see
Figure 2-1). The sample interval depth with the highest TCE concentrations was from 71 to 84 feet
bgs in alternating silty sand, silt, and clay layers. The maximum concentration of TCE in
groundwater measured during the CAl was 1,200,000 pg/L, in the boring VP-32 (76 to 79 feet bgs).
Demonstration Area One is located downgradient of VP-32 and near of boring VP-17. The maximum
concentration of TCE in groundwater in boring VP-17 was 100,000 pg/L (61 to 64 feet bgs) within
silty sand soil. Based on the groundwater elevations contours from the 2014 Annual Monitoring
Report, the intermediate depth groundwater gradient in this area is relatively flat with flow towards
the southwest (Resolution Consultants, 2016).

Demonstration Area Two is located hydrogeological downgradient of the source areas near
groundwater extraction well AT-12. Boring VP-25 is located near Demonstration Area Two and the
soil type encountered in the area is fine to medium sand. The maximum TCE concentration
measured in VP-25 was 12,000 pg/L from 77 to 80 feet bgs. Based on the groundwater elevation
contours from the 2014 Annual Monitoring Report, the intermediate depth groundwater gradient in
this area is influenced by the nearby groundwater extraction wells with a steeper gradient than
found in Demonstration Area One (Resolution Consultants, 2016).




3.0 PlumeStop” DESCRIPTION

PlumeStop™ is a colloidal groundwater remediation agent, manufactured by Regenesis, Inc.
(Regenesis), which couples enhanced biodegradation of contaminants with rapid contaminant
sorption. The combined effects of PlumeStop™ degradation and sorption actions is expected to
result in a sustained decline of groundwater CVOC concentrations. The formulation is designed to
distribute through soil and groundwater upon application, and is based on micron-sized activated
carbon, enhanced with a proprietary mixture of polymeric and molecular active ingredients.
PlumeStop™ has been shown to be effective on most chlorinated organic groundwater
contaminants, including CVOCs, by first sorbing mobile contaminants followed by biodegradation as
the sorptive material provides a favorable matrix for microbial colonization and growth (Birnstingl,
et al, 2014). The Material Safety Data Sheets (MSDS) for PlumeStop™ and the other injectants are
provided in Appendix A.

The function of Plume-Stop™ is to:

Adsorb contaminants and rapidly reduce their concentration in groundwater;

Inhibit transport of contaminants; and,

Provide a “bio-matrix” for bacteria and contaminants to enhance contaminant
biodegradation, resulting in contaminant destruction and remediation of the site.

To facilitate anaerobic biodegradation on the PlumeStop™ biomatrix, Hydrogen Release Compound
(HRC®) was co-injected with PlumeStop™. HRC® is a poly-lactate ester material that, when
hydrated, is subject to microbial breakdown producing a controlled release of hydrogen to enhance
anaerobic bioremediation. The Demonstration Areas were also bioaugmented using Bio-Dechlor
INOCULUM® Plus (BDI), a consortium of bacteria that have been shown to be effective in the
dechlorination of chlorinated ethenes and ethanes. The purpose of the bioaugmentation step is to
allow complete breakdown of chlorinated solvents to non-toxic byproducts such as water and
carbon dioxide and prevent build-up of degradation products (Regenesis, 2015).




40 PLUMESTOP™ INJECTION ACTIVITIES

The implementation of this demonstration study required the installation of direct push injection
points, installation of injection wells, installation of four new groundwater monitoring wells, and
direct push post-injection borings to evaluate the injectant area of influence. Pre-injection and
post-injection groundwater sampling was completed to evaluate baseline conditions and to monitor
Plume-Stop™ effectiveness. The following sections address each of these activities in detail.
Figure 4-1 illustrates the boring and monitoring well configuration in Demonstration Area One.
Figure 4-2 illustrates the boring, injection well and monitoring well configuration in Demonstration
Area Two.

4.1 Demonstration Areas

The demonstration study was implemented on a relatively small foot print (approximately 20 by 16
feet) in the two areas. The higher TCE concentration test area was Demonstration Area One and
was located near the 7™ and Broadway TCE source and proximal to CAI direct push locations VP-17
and VP-32 (see Figure 2-1). Demonstration Area Two was placed in a lower TCE groundwater
concentration area and was proximal to CAl direct push location VP-25 (see Figure 2-1). Site-wide
generalized cross sections were updated with the PlumeStop™ Demonstration Area injection plan.
A cross-section location map is included as Figure 4-3. Generalized site-wide geologic cross
sections A-A’ and B-B' are included on Figure 4-4. Geologic cross sections focused on
Demonstration Areas One and Two are shown on Figure 4-5 and Figure 4-6, respectively. As
shown on the cross sections, the performance well screens were placed in the same depth interval
as the PlumeStop™ injection depths. The Demonstration Areas are located in fairly homogeneous
geologic materials, which assisted with the distribution of PlumeStop™ in the soil matrix.

4.2 Pre-Injection Activities
Pre-injection activities included permitting, utility clearance, monitoring well installation and
baseline groundwater monitoring. These activities are discussed below.

4.2.1 Permitting

Variances were required to be submitted to and approved by the Minnesota Department of Health
(MDH) prior to completing injections of remedial agents associated with PlumeStop™. The first
variance permit (TN 5265) was obtained to inject chemical agents at the Site. The variance
approved the injection of up to 9,000 pounds of PlumeStop™ (25% concentration), 400 pounds of
HRC®, and five pounds of Dehalococcoides spp. (Dhc) microbial consortium mixed with
approximately 4,500 gallons of potable water. The variance included injection of these materials
into up to 28 direct push soil borings (14 borings at each demonstration area). A second variance
permit (TN 5265A) approved the injection of an additional 2,000 pounds of PlumeStop™ (25%
concentration) mixed with approximately 3,500 gallons of water into three injection wells (MN
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unique numbers 818601, 818602, and 818603) at the Site. The MDH Variance Permits are included
as Appendix B.

4.2.2 Utility Clearance Procedures

Resolution Consultants coordinated utility clearance with the Gopher State One Call public utility
locating service prior to completing the subsurface activities. The Gopher State One Call was
notified and marked public utilities prior to drilling. Hance Utility Services, Inc. (a private utility
location subcontractor) was also contracted to locate private utilities prior to commencing
subsurface activities.

4.2.3 Performance Monitoring Well Installation

Four soil borings (PMW-1 through PMW-4) were drilled on September 2 and 3, 2015 in the
Demonstration Areas using a sonic drilling rig. Monitoring wells were installed in each boring prior
to the Plume-Stop™ injections. Drilling and well construction services were provided by Mark J.
Traut Wells, Inc. Performance monitoring wells PMW-1 and PMW-2 were installed in
Demonstration Area One and PMW-3 and PMW-4 were installed in Demonstration Area Two. The
performance monitoring wells were installed to allow collection of groundwater samples to assess
the performance of PlumeStop™.

Wells PMW-1 and PMW-3 were installed in the central portion of the Demonstration Area One and
Demonstration Area Two, respectively. Wells PMW-2 and PMW-4 were installed downgradient of
Area One and Area Two, respectively, as shown on Figure 4-1 and Figure 4-2. The downgradient
wells were installed less than a presumed 30-day time-of-travel distance from each injection area to
assess application methods and CVOC concentration decline.

Continuous soil samples were collected during the advancement of each soil boring and the drill
cores were logged by a field geologist. Boring logs created from soil borings are included as
Appendix C. Performance monitoring wells were constructed of 2-inch diameter stainless steel well
screen and poly-vinyl chloride (PVC) riser pipe. Well screens are 5-feet in length and have slot size
of 0.010 inches with a bottom caps fitted to the bottom of each well. Pipe sections, screens and
bottom caps are flush-jointed. Demonstration Area One monitoring wells (PMW-1 and 2) screens
were installed at approximately 61 to 66 feet bgs. Demonstration Area Two monitoring wells
(PMW-3 and 4) screens were installed at approximately 70 to 75-feet bgs. The filter packs consists
of 20/30 clean silica sand that was installed using a tremie pipe from the base of screen extending
to 4-feet above the top of the screen. The remaining annular space from above the sand pack to
ground surface was sealed with high-solids bentonite grout installed using a tremie pipe. The wells
were completed with a flush mount manhole. Well construction details, including total and
screened depth, are summarized on monitoring well construction forms included as Appendix D.
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Monitoring wells were developed using a surge and purge method. Between 90 and 100 gallons of
groundwater was purged from each monitoring well.

4.2.4 Baseline Groundwater Monitoring

Baseline, or pre-injection, groundwater sampling was completed on September 15 and 16, 2015,
approximately twelve days after the performance monitoring wells were installed. The sampling
event included measuring the depth to groundwater and sampling the four newly installed
monitoring wells (PMW-1 through PMW-4). Groundwater samples were collected from each well
with a bladder pump using low-flow purging and sampling techniques. The pump intake was
placed approximately at the midpoint of the well screen during purging and sampling. The
pumping rates (i.e. purge and vent cycle of the pump) for the bladder pump was controlled via a
controller box and compressed air was utilized as the gas source. The respective pumping rates
were set below the approximate rate of recharge for each well to minimize drawdown during
sampling. Between sampling locations, the pump was decontaminated with a distilled water and
Alconox® solution and rinsed with distilled water. New disposable tubing and bladders were used
at each sampling location.

Water quality parameters were collected with a YSI water quality meter equipped with a flow-
through cell during purging. Readings were recorded at approximately five minute intervals and
the wells were purged until water quality parameters stabilized. When water quality parameters
stabilized, samples were collected from each monitoring well and placed directly into laboratory
supplied containers with the appropriate preservative (if required). Samples were stored on ice in
coolers and were delivered under chain-of-custody to the laboratory. Groundwater Sample
Collection Record forms for the baseline groundwater monitoring are included as Appendix E.

4.3 Surveying

The location, ground surface elevation, and top of casing elevation at wells PMW-01, PMW-02,
PMW-03 and PMW-04 were surveyed by a surveyor licensed in State of Minnesota (Harry S.
Johnson Land Surveyors) on September 15, 2015. The survey information for each well is included
on the boring logs (Appendix C).

4.4 Field Assessment of PlumeStop™ Injections

PlumeStop™ and BDI were pressure injected via direct push technology into approximately 20
points (10 points at each Demonstration Area) within the intermediate zones of the aquifer. In
addition, the electron donor HRC® was injected in four separate points in each demonstration area.
In Demonstration Area One, the interval from 60 to 67 feet bgs was targeted and in Demonstration
Area Two, the interval from 70 to 77 feet bgs was targeted for injections. The injection depths
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were selected based upon the soil types and TCE concentrations from borings advanced during the
CAl.

4.4.1 Initial PlumeStop™ Injections

The initial injection event in Area 1 was completed September 30, 2015 through October 5, 2015,
with Matrix Environmental, LLC providing Geoprobe drilling services and Regenesis providing
injection services. PlumeStop and BDI were injected from 60 to 67 feet bgs in direct push points
IP-1 through IP-10 in Demonstration Area One around performance monitoring well PMW-1. The
boring and well configuration of Demonstration Area One is illustrated on Figure 4-1. At each
injection location in Demonstration Area One, the injection tooling was advanced to 67 feet bgs and
a 2-foot long injection screen was exposed. Approximately 82 gallons of PlumeStop™ was injected
at each 2-foot interval and then the injection tooling was retracted to the adjacent shallower 2-foot
interval. For the last interval, 60 to 61 feet bgs, the screen was further retracted so that only one
foot of screen was exposed and half the amount of product was injected. In boring IP-3, high
injection pressures were encountered leading to more or less product injected at each depth
intervals. A total of 290-gallons of PlumeStop™ were injected at each location. Approximately 0.26
liters of BDI was added to the PlumeStop™ for each 2-foot interval. Four additional borings, HRC-1
through HRC-4, were advanced in Demonstration Area One to inject HRC®. At each injection
location, the injection tooling was advanced to 67-feet bgs and a 2-foot long injection screen was
exposed. Approximately 0.69 gallons of HRC® solution (7.5 pounds [Ibs.] per foot) was injected at
each 2-foot interval and then injection tooling was retracted to the adjacent shallower 2-foot
interval. A total of 4.84-gallons of HRC® were injected at each location. Appendix F includes
injection logs completed by Regenesis summarizing the injection borings.

The initial injection event in Area 2 was completed October 6, 2015 through October 8, 2015.
PlumeStop and BDI were injected through points IP-1 through IP-10 in Demonstration Area Two
around performance monitoring well PMW-3. Injection point IP-1A was installed adjacent to IP-1 in
order to complete injections after fine sands plugged the screen in the initial attempt. The boring
and well configuration of Demonstration Area Two is illustrated on Figure 4-2. In Demonstration
Area Two, during the first injection attempts at IP-1, the fine grained sand was heaving into the
injection screen preventing the screen from opening. The Regenesis field crew decided to change
the injection tooling used in Area Two due to the high pressure and heaving sands. The new
injection tooling included an expandable tip which released from the end of the drilling string when
high pressure is applied and then the tooling is drawn up a foot during injections. This method
injects the PlumeStop™ in a downward direction out the bottom of the tooling versus laterally as
with the screen in Area One. At each injection location, the injection tooling was advanced to 77-
feet bgs and high pressure was applied during pumping of PlumeStop™ which released the
expandable tip. Approximately 34-gallons of PlumeStop™ were injected at each 1-foot interval
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(slightly more or less was injected at some locations due to high injection pressures) and then
injection tooling was retracted to the adjacent shallower 1-foot interval. A total of 240-gallons of
PlumeStop™ were injected at each location. Approximately 0.13 liters of BDI was added to the
PlumeStop™ for each 1-foot interval. Four borings (HRC-1 through HRC-4) were advanced in
Demonstration Area Two to inject HRC® using the same technique as the PlumeStop™ injections.
Approximately 0.69-gallons of HRC® were injected at each 1-foot interval and then injection tooling
was retracted to the adjacent shallower 1-foot interval. A total of 4.84-gallons of HRC® were
injected at each location.

Following injections, radius of injection influence was assessed by advancing soil borings radially
outward from the injection area. Borings RD-1, RD-2, and RD-3 were advanced at Demonstration
Area One. Boring RD-4 was advanced at Demonstration Area Two. The radius of influence boring
locations are illustrated on Figure 4-1 and Figure 4-2, respectively, for Demonstration Areas One
and Two. Soil cores were collected with the direct push drill rig using dual-tube tooling as
summarized below.

Borings RD-1 and RD-2 were blind-drilled to 60-feet bgs and soil cores were collected from 60
to 70-feet bgs.

Boring RD-3 was blind-drilled to 55-feet bgs and soil cores were collected from 55 to 70-feet
bgs.

Boring RD-4 was blind-drilled to 65-feet bgs and soil cores were collected from 65 to 80-feet
bgs.

Cores from borings RD-1 and RD-2 were cut into 1-foot long sections, secured with foil and rubber
caps, secured with tape and shipped to the Regenesis laboratory. The soil cores from borings RD-3
(Area One) and RD-4 (Area Two) were opened and visually examined by the Regenesis field
geologist on-Site. PlumeStop™ is readily identifiable by visual observation of the soil cores due to
its distinct black coloration (in contrast to the native brown sand / silty sand). Dark grey to black
was noted in the silty sand from 60 to 68-feet bgs at boring RD-3 indicating the presence of
PlumeStop™. Slightly grey sand were noted from 75 to 77.5-feet bgs at boring RD-4 and grayish
water was also in the drilling liner, indicating the presence of PlumeStop™.

4.4.2 Injection Well Installation and Follow-Up PlumeStop™ Injections

The Regenesis project team recommended the completion of an additional follow-up injection of
PlumeStop™ at Demonstration Area Two based on the initial field assessment and post injection
performance monitoring results (discussed below). Follow-up PlumeStop™ injection activities in
Area Two included injection well installation and PlumeStop™ injections in the newly installed wells.
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4.4.2.1 Injection Wells Installation

Injection wells 1IW-1, IW-2, and IW-3 were installed on December 17 through 21, 2015 by Mateco
Drilling, Inc. to perform additional PlumeStop injection in Demonstration Area Two. Wells were
constructed of 2-inch diameter stainless steel well screen and steel riser pipe. Injection wells
screens were installed from approximately 71 to 76-feet bgs and have slot size of 0.010 inches.
The filter packs consists of 20/30 clean silica sand that was installed using a tremie pipe from the
base of screen extending to 4-feet above the top of the screen. The remaining annular space from
above the sand pack to ground surface was sealed with high-solids bentonite grout installed using a
tremie pipe. The wells were completed with above grade locking well protection. Well construction
details are summarized on monitoring well construction forms included as Appendix D.

Injection wells were developed using a surge and purge method. Approximately 76 gallons of
groundwater was purged from each injection well.

4.4.2.2 PlumeStop™ Injections into Injection Wells

A total of 1,066-gallons of PlumeStop™ (667 Ibs of PlumeStop™ plus water) was injected at each
injection well (IW-1, IW-2, and IW-3) on January 8, 2016. Regenesis performed the injections by
attaching the injection piping directly to the injection well top of casing and pumping the
PlumeStop™ through the well screen into the formation. The goal of pumping PlumeStop™
through the injection wells was to obtain better horizontal distribution and radius of influence
compared to the direct push method previously used in Demonstration Area Two. No BDI or HRC
were injected in during this event. Appendix F includes an injection log completed by Regenesis of
the follow-up PlumeStop™ injections.

4.5 Investigative Derived Waste

Soil cuttings generated during monitoring well installation and soil sampling were containerized in
55-gallon drums. Groundwater generated during well development, purging and sampling activities
was stored in a water-tight roll-off dumpster. A soil sample representative of the investigative-
derived waste (IDW) was collected and submitted to Trimatrix Laboratories in Grand Rapids,
Michigan for analysis of toxicity characteristic leaching procedure (TCLP) VOCs, TCLP semi-volatile
organic compounds (sVOCs), TCLP metals, flashpoint, ignitability, corrosively, pH, TCLP pesticides,
and polychlorinated biphenyls. Soil IDW analytical results were used to generate a waste profile.
Soil drums were removed from the Site by Capitol Environmental for disposal on March 24, 2016.
The waste disposal documentation is included in Appendix G.
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A water sample representative of the IDW waste was submitted to Trimatrix Laboratories in Grand
Rapids, MI for analysis of metals (cadmium, copper, chromium, lead, nickel, zinc, and mercury),
VOCs, total suspended solids, pH, cyanide, and chemical oxygen demand. Water IDW analytical
results indicated that the analyzed compounds were below the Metropolitan Council Environmental

Services permit limits. The water IDW was discharged to the sanitary sewer on November 10,
2015.
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5.0 PERFORMANCE GROUNDWATER MONITORING

Groundwater monitoring was performed in Demonstration Area One and Demonstration Area Two
prior to injection activities and during a time period of approximately one-month through
approximately six-months after the initial injections. The groundwater monitoring results are
discussed below.

5.1 Monitoring Program

The monitoring program varied slightly over the study. Tests performed included field stabilization
parameters and laboratory analysis of VOCs (including CVOCs), ethane, ethane, methane, total
iron, dissolved iron, sulfate, carbon dioxide, total alkalinity, sulfide, nitrogen, chemical oxygen
demand (COD), total organic carbon (TOC), compound specific isotope analysis (CSIA), and volatile
fatty acids (VFAs) at Pace Analytical Services in Minneapolis, MN (Pace). Additionally, samples for
microorganism testing were performed by Microbial Insights (MI) in Knoxville, Tennessee.

Results for CVOC and inorganic groundwater analytical results are presented in Table 5-1. VFA
groundwater analytical results are presented in Table 5-2. Carbon isotope forensics groundwater
analytical results are presented in Table 5-3. Water quality parameters collected during well
purging are summarized on Table 5-4. Laboratory analytical reports for the baseline groundwater
monitoring event are included in Appendix H.

A brief description of the field and analytical parameters used to evaluate results for reductive
dechlorination is provided in Appendix 1.

5.2 Baseline Monitoring Results
Baseline monitoring was performed prior to injection activities on September 15 and 16, 2015.
Analyses included all those specified in Section 5.1.

Baseline field sampling parameters indicate that groundwater pH (see Table 5-4) is favorable for
Dehalococcoides spp (Dhc) to survive and that groundwater is slight to moderately anaerobic.
Electron acceptors include low to moderate concentrations of total iron (likely including both ferrous
and ferric) and high sulfate concentrations in both demonstration areas.

The TCE results of the baseline sampling were significantly lower than expected, based on results
from the CAl, most notably in Demonstration Area One. Baseline TCE groundwater sample results
from wells PMW-1 and PMW-2 were 156 pg/L and 35.4 pg/L, respectively, versus an anticipated
concentration of up to 100,000 pg/L. Similarly, but to a lesser degree, baseline TCE groundwater
sample results from wells PMW-3 and PMW-4 were 519 pg/L and 13.7 pg/L, respectively, versus
anticipated concentrations of up to 12,000 pg/L. An additional round of groundwater samples for
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VOCs analysis were collected from wells PMW-1 and PMW-2 on September 25, 2015 to confirm the
initial baseline results. The analytical results from the confirmation groundwater samples collected
on September 25, 2015 were similar to the baseline results collected September 15 and 16, 2015,
with TCE detected at wells PMW-1 and PMW-2 at concentrations of 332 and 30.2 pg/L,
respectively.

The microorganisms typically responsible for the biodegradation of TCE are Dehalobacter (Dhb)
(TCE to cis-1,2-DCE) and Dehalococcoides (Dhc) (TCE to ethene). The following table provides
guidelines to interpret the density of Dhc (ESTCP, 2011).

Dehalococcoides 16S rRNA
gene copies per Liter Interpretation

<10° Low Dhc, efficient dechlorination and ethene
production unlikely

Moderate Dhc, which may or may not be

<10° associated with ethene formation.
Observable dechlorination

High Dhc, which is often associated with

<10° high rates of dechlorination and ethene

production

Baseline results for Dhc range from 7.74 X 10° to 8.9 x 10° cells/mL Dhc population was below the
critical mass required for reductive dechlorination (see Appendix H). Some biodegradation activity
may have been occurring prior to injection activities. In addition, other halorespiring
microorganisms (Dehalobacter spp and Dehaloginimonas spp), methanogens and sulfate reducers
were present in groundwater from both demonstration areas. However, TCE and vinyl chloride
reductase genes were below reporting limits in all pilot monitoring wells.

5.3 Demonstration Area One Performance Monitoring

Groundwater monitoring was performed at Demonstration Area One on October 26, November 6,
and December 4, 2015 and January 6, and March 31, 2016 at performance monitoring wells PMW-1
and PMW-2. Groundwater sampling methodology was the same as the pre-injection baseline
sampling as described in Section 4.2.4. Groundwater samples were submitted to Pace for analysis
of VOCs, ethane, ethane, methane, dissolved iron, sulfate, carbon dioxide, total alkalinity, sulfate,
nitrogen, COD, TOC, and VFAs. Additionally, groundwater samples collected on November 6, 2015
and March 31, 2016 were submitted to Pace for CSIA and the samples collected on November 6,
2015 were submitted to MI for analysis of Dhc.

17



An immediate decrease in concentrations of CVOCs to below reporting limits (RLs) was observed in
key performance monitoring well PMW-1 within one month of injecting PlumeStop™ in
Demonstration Area 1. The contaminant reductions are interpreted to be a direct result of the
placement of PlumeStop™ via six injection point locations within eight feet of well PMW-1 (Figure
5-1). The presence of PlumeStop material was visually confirmed in the RD-3 soil core and in
groundwater in well PMW-1 (as observed black-to-gray color of groundwater samples obtained
from this well, Table 5-4). As shown on the graphs in Appendix J, the CVOC contaminant
reductions in PMW-1 persisted for the six month monitoring period until performance monitoring
was formally concluded. The TOC concentrations in well PMW-1 increased from the baseline
concentration of 2.8 milligram per liter (mg/L) to a high of 91.9 mg/L in January 2016. Evidence of
VFAs was observed two months after the PlumeStop injection in well PMW-1 (see Table 5-2). Very
low concentrations of VFAs were observed in the downgradient well PMW-2 five months after the
PlumeStop injection. The lack of discernable CVOC or biogeochemical changes in well PMW-2
suggests that groundwater in this area was not influenced by the upgradient injections during the
performance monitoring period. The hydraulic gradient was flat between PMW-1 and PMW-2,
which may account for the slow travel time between the wells and/or local flow variations (see
Table 5-1 for groundwater elevations). Dissolved iron concentrations significantly increased within
one month and sulfate concentrations began reducing within two months after injection in well
PMW-1 indicating that iron and sulfate were being used as electron acceptors. However, sulfate
concentration remained high at the end of the study (102 mg/L) indicating that sulfate competing
for electron donor.

Most of the data collected from Demonstration Area One suggests that sorption was the primary
process for removal of CVOCs from groundwater. The timing of concentration decreases (i.e.
immediate decrease in CVOC concentrations) is one of the key indicators of sorption. In addition,
dehalorespiring bacterial colonies were below critical mass required for effective reductive
dechlorination, functional genes were below RLs, and no hydrogenolysis daughter products were
present. Dhc population increased slightly in well PMW-1 from 8.9 x 10° to 1.74 x10*, while that in
well PMW-2 had a slight decrease, from 7.47 x 10° to 6.3 x 10° (see Microbial Insights
QuantArray® Microbial Study results in Appendix H). Since it appears that CVOCs (TCE and
degradation products) were adsorbed to the activated carbon in PlumeStop, reductive
dechlorination that may have occurred within the carbon matrix could not be directly measured.

The eventual presence of methane (low concentrations) in well PMW-1 suggests that hydrogen
generated by the oxidation of the injected HRC® was being used by methanogenic bacteria,
although the field parameter trends showing moderately low oxidation-reduction potential suggest
transition metal reduction was a more dominant redox position within the aquifer. Similarly, low
concentrations of sulfide were observed in well PMW-1 after six months after injection, indicating
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that pockets of strongly reducing conditions may have existed within the aquifer despite measuring
bulk oxidation-reductions potentials that were moderately reducing. Sulfate concentrations in both
wells PMW1- and PMW-2 were decreasing, but still remaining at high concentrations and likely
competing for the electron donor. The relatively small volumetric addition of HRC® (4 gallons per
location) may be one reason why sufficient distribution of carbon substrate in the treatment area
was likely not observed. Low hydraulic gradient in the area may have also influenced poor
distribution of the injected carbon substrate and VFAs.

Baseline CSIA results in well PMW-1 (significant fractionation) suggest that sorptive processes were
primarily responsible for changes in observed CVOC concentrations rather than enhanced reductive
dechlorination (ERD) (no hydrogenolysis daughter products observed).

Neither PlumeStop material or TOC was observed in well PMW-2. CVOC concentrations gradually
increased during the study period and there was no evidence of hydrogenolysis (i.e., increases in
daughter products). There were no evidences that PlumeStop or HRC influenced this well which is
located approximately 25 feet downgradient of well PMW-1. However, CSIA data indicates some
enrichment in TCE and vinyl chloride was observed which could be due to natural attenuation
processes.

5.4 Demonstration Area Two Performance Monitoring

Results of the initial PlumeStop injections performed on October 6 through 8, 2016, via direct push
points, had poor distribution and did not reach monitoring wells PMW-3 and PMW-4 (screened from
71 feet to 76 feet below ground surface). A second round of PlumeStop injections was performed
on January 8, 2016 using injection wells IW-1, IW-2 and IW-3 which were screened from 71 feet to
76 feet below ground surface (see Figure 5-2). It is likely that that the majority of the PlumeStop
material and HRC may have migrated into more permeable zones (gravel) which may resulted in
poor distribution of the injected material. Groundwater monitoring was performed at
Demonstration Area Two on October 26, November 11, and December 4, 2015 and January 6, 2016
at performance monitoring wells PMW-3 and PMW-4 following the initial PlumeStop™ injections.
Groundwater monitoring was performed on January 25, February 8, and March 31, 2016 in
Demonstration Area Two following the second round of PlumeStop™ application utilizing in injection
wells IW-1, IW-2, and IW-3. Groundwater samples were collected, handled and analyzed as
described in Sections 4.2.4 and 5.1.

In well PMW-3, after a significant initial decrease in TCE concentration after the first PlumeStop
application, the TCE concentration stabilized and exhibited a slightly decreasing trend. TCE
decreased from 519 pg/L to 20.8 pg/L one month after the initial PlumeStop™ injections. As the
TCE concentrations decreased, both cis-1,2-dichloroethene (cis-1,2-DCE) and trans-1,2-
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dichloroethene (trans-1,2-DCE) increased in this PMW-3. A slight increase in vinyl chloride
concentration was observed in this well after the initial application, which later decreased. As
indicated in Section 4.4.1, slightly grey sand were noted in boring RD-4 and grayish water was also
in the drilling liner, indicating the likely presence of PlumeStop. Based on this information, it is
possible that some adsorption of VOCs may have occurred in this area. However, no increases in
TOC or VFAs concentrations was observed in wells PMW-3 and PMW-4 which indicates that HRC did
not reach these wells which is required to supported ERD. Therefore, no evidence of complete
dechlorination was observed in either of these wells.

CSIA data indicate enrichment in carbon®® isotope (d**C) in TCE in well PMW-3, while d**C isotopes
in both cis-1,2-DCE and trans-1,2-DCE sampled from well PMW-3 were enriched during the first
month of the study and subsequently stabilized. These trends suggest sequential dechlorination of
TCE to cis-1,2-DCE and trans-1,2-DCE, which is a typical for biologically-mediated reductive
dechlorination. A slight enrichment of d**C in TCE was initially observed in well PMW-4 (e.g.
intrinsic biodegradation) without obvious short-term effects from the injected PlumeStop ™.

TOC and VFA concentration increases were not observed in either well PMW-3 or well PMW-4, but
minor increases in total and dissolved iron concentrations were observed and supported by pH and
oxidation-reduction potentials that could indicate redox poising at iron-reducing conditions. In
contrast, increases in methane evolution were not observed either in well PMW-3 or well PMW-4
and sulfate concentrations did not decrease. Traces of VFAs detections were observed in well
PMW-3 at the end of the monitoring period. Discernable changes in CVOC concentrations were not
observed in key performance monitoring well PMW-4, suggesting that this well was not influenced
by the PlumeStop injection. The incomplete concentration reductions of CVOCs in Demonstration
Area Two may have resulted from uneven distribution of injected material in the study area or low
volume of HRC® injected or from high dissolution rate of the injected HRC® due to high
groundwater velocity in the vicinity of the study area. Further, injected material may have
migrated into the gravelly layer located below well PMW-3.

5.5 Well Abandonment

On May 18, 2016, the performance monitoring wells PMW-1 through 4 and injection wells 1W-1
through 3 were abandoned by Mark J. Traut Wells, Inc. The wells were abandoned at the request
of the property owner due to ongoing redevelopment activities (concrete slab removal and grading)
in Demonstration Area One and Two. The wells were sealed and abandoned by pumping neat
cement into the well using a tremie pipe from the bottom of the well to ground surface. Locking
steel above grade protops were removed from the wells. The MDH well abandonment approval
letter is included in Appendix B.
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6.0 SUMMARY

The following is summary of the results of the PlumeStop™ Demonstration Study:

The baseline concentrations of CVOCs were orders of magnitude lower than those expected for
the PlumeStop study.

Injection of PlumeStop™ resulted in complete removal of CVOCs in well PMW-1 in
Demonstration Area One and order-of-magnitude concentration reductions of CVOCs in well
PMW-3 within Demonstration Area Two.

CVOC and CSIA data suggest that sorption of CVOC to the PlumeStop™ material is the major
process in the CVOC reduction in well PMW-1.

CSIA data indicate some level of sorption in well PMW-3 in Demonstration Area Two but not as
rapid as that observed in well PMW-1.

No significant increase in TOC and very low concentrations of VFAs were observed in well PMW-
4 in Demonstration Area Two indicating ineffective distribution of HRC® with minimal
dechlorination of CVOCs. CSIA data for this area indicate minimal enrichment of TCE and vinyl
chloride. Data indicates initial enrichment of d**C isotopes for cis-1,2-DCE and trans-1,2-DCE
which later stabilized.

Sharp stratigraphic contacts, perhaps in combination with flow paths created by the nearby
groundwater recovery system, may have affected the delivery and distribution of PlumeStop™
including HRC® in Demonstration Area Two, and would need to be accounted for as part of a
future injection design.

Probing was successfully conducted at depths deeper than 50 feet, and injection rates
approached 10 gallons per minute with less than 10 pounds per square inch of formation
backpressure at the ground surface, indicating that injection work is relatively feasible at the
Site.

Although the overall contaminant reductions observed as part of the Demonstration Study were
moderately encouraging, the following limitations of the study are noted:

Baseline concentrations of CVOCs in new performance monitoring wells did not facilitate the
evaluation of PlumeStop™ performance for high-concentration groundwater hot-spots. These
locations are more challenging implementation spots for using a product like PlumeStop
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successfully, and the establishment of robust non-sorptive degradation/dechlorination processes
would be important to achieve.

The effectiveness of PlumeStop™ delivered in grid patterns that are more feasible for scale up
than those used for the Demonstration Study was not evaluated.

Due to local geological and hydrogeological features, larger amounts of HRC® and
bioaugmentation culture are likely required to get better distribution within the targeted
treatment areas.
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PlumeStop Demonstration CVOCs and Inorganics Groundwater Analytical Results
PlumeStop Demonstration Study Report

Table 5-1

NIROP Fridley, Minnesota

cis-1,2- |trans-1,2- Dissolved Carbon Total GW
Well ID Date TCE DCE DCE 1,1-DCA | 1,1-DCE \'/o Ethane Ethene | Methane Iron Iron Sulfide Dioxide | Alkalinity | Sulfate [ Nitrogen CcoD TOC Elevation Notes
Unit ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L ft amsl
PMW-1 09/16/15 156 141 154 7.1 2.3 0.66 ND ND ND 10,200 135 ND 34.8 383 157 ND ND 2.8 819.07 |Pre-injection
09/25/15 332 229 438 17.3 10.1 ND - - - - - - - - - - - - 819.19 |Pre-injection re-sampling
10/26/15 ND ND ND ND ND ND ND ND ND 21,400 2,580 ND ND 599 172 ND 1,240 35.1 818.58 |1st Post-injection
11/06/15 ND ND ND ND ND ND ND ND ND 10,500 833 ND ND 521 172 2.6 995 ND 818.62 |2nd Post-injection
12/04/15 ND ND ND ND ND ND ND ND ND 13,300 2,190 ND ND 575 117 ND 342 36.7 818.96 |3rd Post-injection
01/06/16 ND ND ND ND ND ND ND ND 31.7 17,600 11,600 ND 103 605 104 ND 278 91.9 818.64 |4th Post-injection
03/31/16 ND ND ND ND ND ND ND ND 1,710 12,100 7,240 0.25 100 519 102 ND ND 14.5 818.50 |5th Post-injection
PMW-2 09/16/15 35.4 192 230 27.2 16.9 2.7 ND ND ND 10,800 1,620 ND 35.3 318 108 ND ND 3.1 819.07 [Pre-injection
09/25/15 30.2 224 276 31.7 21.6 3.6 - - - - - - - - - - - - 819.19 [Pre-injection re-sampling
10/26/15 39.7 248 303 46.5 32.1 4.5 ND ND 14.4 3,430 2,600 ND 63.6 427 156 ND ND 2.3 818.61 |[1st Post-injection
11/06/15 36.6 264 318 34.3 20.5 4.8 ND ND 16.0 3,860 3,420 ND 34.8 426 149 ND ND 2.5 818.59 [2nd Post-injection
12/04/15 54.4 257 284 50.5 30.7 4.1 ND ND 13.2 7,070 5,480 ND 51.9 425 147 ND ND 2.5 818.96 |3rd Post-injection
01/06/16 51.2 282 320 37.8 22.2 ND ND ND 13.0 8,910 6,320 ND 54.0 421 157 ND ND 2.4 818.62 |[4th Post-injection
03/31/16 93.8 361 309 35.2 23.6 3.7 ND ND 18.6 9,170 6,320 0.13 60.7 499 128 ND ND 5.3 818.48 |5th Post-injection
PMW-3 09/15/15 519 20.5 42.3 ND ND 0.65 ND ND 72.4 5,250 1,370 ND 36.7 315 98.2 ND ND 2.6 810.22 (Pre-injection
10/26/15 20.8 15.6 35.3 ND ND 0.92 ND ND 26.7 10,500 4,540 ND 36.1 300 152 ND ND 2.5 803.73 |1st Post-injection
11/06/15 21.0 19.4 45.0 1.4 ND 2.4 ND ND 51.3 7,270 5,180 ND 28.0 369 121 ND ND 2.6 806.54 |2nd Post-injection
12/04/15 19.5 34.5 70.5 3.1 ND 1.7 ND ND 36.9 8,360 7,260 ND 48.0 370 136 ND ND 3.0 805.12 |3rd Post-injection
01/06/16 13.0 37.7 67.7 2.6 ND ND ND ND 24.6 10,800 7,410 ND 35.9 328 130 ND ND 2.8 804.06 |4th Post-injection
01/25/16 10.8 42.3 65.9 2.8 ND 0.72 ND ND 23.1 10,700 5,880 ND 40.6 341 141 ND ND 3.1 804.95 [1st Post Injection Well Injections
02/08/16 12.9 57.6 97.6 3.7 1.5 1.2 ND ND 37.0 8,300 6,350 ND 55.8 343 150 ND ND 2.8 804.16 |[2nd Post Injection Well Injections
03/31/16 13.9 53.6 91.0 2.7 1.6 ND ND ND 27.3 8,680 7,600 ND 41.3 356 151 ND ND 3.1 805.67 |[3rd Post Injection Well Injections
PMW-4 09/15/15 13.7 11.0 31.8 ND ND ND ND ND 20.6 5,020 1,090 ND 31.6 264 85.4 ND ND 2.2 810.16 [Pre-injection
10/26/15 17.8 19.9 55.3 ND ND ND ND ND 17.7 3,880 2,580 ND 32.6 274 118 ND ND 2.3 803.39 |[1st Post-injection
11/06/15 154 18.2 50.5 ND ND ND ND ND 21.0 4,970 2,580 ND 24.5 281 115 ND ND 2.6 806.50 [2nd Post-injection
12/04/15 16.5 23.2 69.0 1.4 ND ND ND ND ND 8,940 3,370 ND 36.0 273 97.1 ND ND 2.9 804.99 |3rd Post-injection
01/06/16 14.4 16.4 47.1 ND ND ND ND ND ND 5,920 3,330 ND 35.9 267 101 0.46 ND 3.2 803.92 |[4th Post-injection
01/25/16 19.3 19.3 49.9 1.1 ND ND ND ND ND 4,860 3,420 ND 324 251 80.5 ND ND 3.2 804.84 |[1st Post Injection Well Injections
02/08/16 21.6 23.8 60.4 1.2 <1.0 0.4 ND ND ND 3,980 3,070 ND 30.6 241 84.2 ND ND 3.3 804.05 [2nd Post Injection Well Injections
03/31/16 28.4 23.8 57.5 ND 1.2 ND ND ND ND 6,310 3,350 ND 22.7 231 90.5 ND ND 3.6 805.57 |[3rd Post Injection Well Injections

- = not analyzed

cis-1,2-DCE = cis-1,2-dichloroethene

COD = chemical oxygen demand

CVOCs = chlorinated volatile organic compounds

1,1,-DCA = 1,1-dichloroethane
1,1,-DCE = 1,1-dichloroethene

ft amsl = feet above mean sea level

GW = groundwater

mg/L = milligrams per liter
ND = not detected

TCE = Trichloroethene
TOC = total organic carbon

trans-1,2-DCE = trans-1,2-dichloroethene

ug/L = micrograms per liter
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Table 5-2
PlumeStop Demonstration Volatile Fatty Acids Groundwater Analytical Results
PlumeStop Demonstration Study Report
NIROP Fridley, Minnesota

Lactic Acetic [ Propionic| Formic Butyric Pyruvic |i-Pentanoic|Pentanoic | i-Hexanoic | Hexanoic
Well ID Date Acid Acid Acid Acid Acid Acid Acid Acid Acid Acid Notes
Unit mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L
PMW-1 09/16/15 ND ND ND NA ND ND NA NA NA NA Pre-injection
10/26/15 ND ND 1.5 ND ND ND ND ND ND 1st Post-injection
11/06/15 ND ND ND ND ND ND ND ND ND ND 2nd Post-injection
12/04/15 ND 30 15 ND ND ND ND ND ND ND 3rd Post-injection
01/06/16 ND 120 86 ND 1.8 ND ND ND ND ND 4th Post-injection
03/31/16 0.101J 17 10 0.044) 1.4 0.066 ) 0.054) ND ND ND 5th Post-injection
PMW-2 09/16/15 ND 1.7) ND NA ND ND NA NA NA NA Pre-injection
10/26/15 ND ND ND ND ND ND ND ND ND ND 1st Post-injection
11/06/15 ND ND ND ND ND ND ND ND ND ND 2nd Post-injection
12/04/15 ND ND ND ND ND ND ND ND ND ND 3rd Post-injection
01/06/16 ND ND ND ND ND ND ND ND ND ND 4th Post-injection
03/31/16 0.043) 2.7 2.2 ND ND ND ND ND ND ND 5th Post-injection
PMW-3 09/15/15 ND 46 ND NA ND ND NA NA NA NA Pre-injection
10/26/15 ND ND ND ND ND ND ND ND ND ND 1st Post-injection
11/06/15 ND ND ND ND ND ND ND ND ND ND 2nd Post-injection
12/04/15 ND ND ND ND ND ND ND ND ND ND 3rd Post-injection
01/06/16 ND ND ND ND ND ND ND ND ND ND 4th Post-injection
01/25/16 ND ND ND ND ND ND ND ND ND ND 1st Post Injection Well Injections
02/08/16 ND 0.016J ND 0.014) ND ND ND ND ND ND 2nd Post Injection Well Injections
03/31/16 ND 0.035 ND 0.028 ND ND ND ND ND ND 3rd Post Injection Well Injections
PMW-4 09/15/15 ND 1.1) ND NA ND ND NA NA NA NA Pre-injection
10/26/15 ND ND ND ND ND ND ND ND ND ND 1st Post-injection
11/06/15 ND ND ND ND ND ND ND ND ND ND 2nd Post-injection
12/04/15 ND ND ND ND ND ND ND ND ND ND 3rd Post-injection
01/06/16 ND 0.14 ND ND ND ND ND ND ND ND 4th Post-injection
01/25/16 ND ND ND ND ND ND ND ND ND ND 1st Post Injection Well Injections
02/08/16 ND 0.036) ND 0.016) ND ND ND ND ND ND 2nd Post Injection Well Injections
03/31/16 ND 0.049) ND 0.016J ND ND ND ND ND ND 3rd Post Injection Well Injections

J = estimated value

mg/L = milligrams per liter
ND = not detected

NA = not analyzed
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Table 5-3

PlumeStop Demonstration Carbon Isotope Forensics Groundwater Analytical Results

PlumeStop Demonstration Study Report

NIROP Fridley, Minnesota

Stable Carbon Isotope Forensics of Chlorinated Solvents

813C vs Time in Well PMW-1

Vinyl cis-1,2- [trans-1,2-
Well ID Date | Chloride | DCE DCE | 1,1-DCE | 1,1-DCA | TCE Notes 107
PMW-1 09/16/15 | -31.62 -29.87 | -33.97J | -13.89 -26.26 -6.24  |Pre-injection 0 1+ LS - =i
11/06/15 U U U 0 U U 2nd Postinjection 99/03/ 10/28/15  12/12/15  01/31/16  03/21/16  05/10/16
01/06/16 NA NA NA NA NA NA  [4th Post-injection :::
03/31/16 U U U ] U U 5th Post-injection -20
_30 -
PMW-2 | 09/16/15 | -29.05 | -26.20 | -35.25 -16.80 -27.41 -0.63 |Pre-injection
11/06/15 | -23.97 | -27.03 | -37.54 -20.23 -29.16 12.09 [2nd Post-injection -40 - Date
01/06/16 NA NA NA NA NA NA 4th Post-injection
03/31/16 | -23.79 | -19.24 | -37.86 -18.67 -26.40 6.28  |5th Post-injection ——TCE —@—cDCE DCE
PMW-3 | 09/15/15 | -29.94 | -28.09 | -28.07 ] U -21.82 [Pre-injection 53¢ vs Time in Well PMW.3
11/06/15 | -20.39 | -20.10 | -20.97 ] U -8.52 |2nd Post-injection
01/06/16 U -19.78 -22.58 u -23.48 -3.77  |4th Post-injection 0.00 - - - -
03/31/16 U -19.77 | -23.1 U -23.01 -0.26  |3rd Post Injection Well Injections 5 98/03/15  10/23/15  12/12/1 03/21/16  05/10/16
PMW-4 | 09/15/15 U 1330 | -17.99 U U 556 |Pre-injection -10.00 -
11/06/15 U -17.46 | -20.12 U U 7.39  [2nd Post-injection % 15.00 -
01/06/16 NA NA NA NA NA NA  [4th Post-injection © 50,00 - -
03/31/16 u -25.88 -29.16 u U 4.39 3rd Post Injection Well Injections ’
-25.00 - /
Results reported in %0 VPDB -30.00 - =
Date

Method: Compound Specific Isotope Analysis (CSIA) for 13C and 2H by GC-IRMS and for 37CL by GC-gMS
J = Low peak signal prduced which is considered usable to the £2%o but not the standard 5%
U = Either there was no peak corresponding to the target analyte or that such a peak did not produce a reliable CSIA result due

to sample matrix effect or dilutions applied to prevent instrument contamination

NA = not analyzed
DCE = dichloroethene
TCE = trichloroethene

=¢—TCE —=—cDCE tDCE
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Table 5-4
Summary of Field Water Quality Parameters
PlumeStop Demonstration Study Report
Nirop Fridley, Minnesota

Well Number Volume Temperature Specific Dissolved
(Unique Date Removed °C) pH Conductance ORP (mV) Oxygen (ppm) Color
Number) (gallons) (pns/cm)
PMW-1 9/16/2015 5.0 17.36 7.24 1,402 52.2 5.78 Clear
9/25/2015 2.5 17.98 7.17 1,571 -47.9 0.69 Clear
10/26/2015 3.75 17.26 8.16 1,814 -159.7 0.71 Black
11/6/2015 2.25 16.00 7.67 2,051 -189.6 0.15 Black
12/4/2015 2.0 15.21 7.29 1,649 -185.4 0.52 Black
1/6/2016 2.0 14.02 6.95 1,603 -150.6 1.13 Light gray
3/31/2016 2.0 15.07 7.08 1,383 -135.7 0.37 Gray
PMW-2 9/16/2015 2.5 16.62 7.11 1,384 -117.2 0.39 Clear
9/25/2015 3.25 17.97 7.15 1,497 -25.9 0.72 Clear
10/26/2015 4.5 16.87 7.17 1,426 -80.9 1.75 Clear
11/6/2015 2.0 16.02 7.11 1,698 -110.2 0.81 Clear
12/4/2015 2.5 14.56 7.15 1,425 -105.5 1.02 Clear
1/6/2016 2.5 14.65 7.22 1,415 -106.3 1.29 Clear
3/31/2016 2.0 14.75 7.26 1,353 -105.8 0.25 Gray
PMW-3 9/15/2015 2.5 16.45 7.05 1,062 -92.8 0.59 Clear
10/26/2015 3.0 15.90 7.27 1,029 -90.6 3.10 Clear
11/6/2015 2.5 15.55 7.07 1,410 -104.3 0.82 Clear
12/4/2015 2.0 12.65 7.14 1,152 -117.6 1.29 Clear
1/6/2016 2.5 13.40 7.27 1,099 -98.5 2.99 Clear
1/25/2016 2.5 13.51 7.25 1,017 -110.4 3.95 Clear
2/8/2016 2.0 10.88 7.16 1,058 -78.4 1.83 Clear
3/31/2016 2.0 14.31 7.27 1,103 -100.5 0.31 Light Gray
PMW-4 9/15/2015 3.5 16.22 7.12 828 -173.9 0.60 Clear
10/26/2015 3.25 16.28 7.19 898 -50.2 1.09 Clear
11/6/2015 2.5 15.52 7.00 1,137 91.2 0.90 Clear
12/4/2015 2.0 12.33 7.06 1,164 -100.6 1.43 Clear
1/6/2016 3.0 13.00 7.23 889 -62.6 2.17 Clear
1/25/2016 2.0 13.71 7.22 785 -57.7 0.85 Very Light Gray to Clear
2/8/2016 2.0 12.35 7.11 788 -69.0 1.01 Clear
3/31/2016 2.5 14.38 7.28 781 -60.0 1.17 Light Gray
Notes

°C = degrees Celsius
us/cm = microsiemens per centimeter

mV = millivolts

ppm = parts per million
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[ ]
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530
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]

2 AN —

LEGEND
MIP-2 MEMBRANE INTERFACE PROBE BORING
- SB-104  SOIL BORING (VALDOSE ZONE ONLY)
VP—10 VERTICAL PROFILING BORING
(VADOSE ZONE SOIL AND SAMPLING BELOW WATER TABLE)
AVP—20 VERTICAL PROFILING BORING
(SAMPLING BELOW WATER TABLE)
MS-28S
3 MS—28I EXISTING MONITORING WELL
MS-28D
_$_AT—11 EXTRACTION WELL
2 PMW—01 PERFORMANCE MONITORING WELL LOCATION
w-3 INJECTION WELL

APPROXIMATE PLUMESTOP™ AREA OF INFLUENCE
BASED ON RADIUS OF INFLUENCE BORINGS

—
Well ID: PMW-1 |
9/16/2015 12/4/2015
’:l TCE (ug/L) 156 |TCE (ug/L) ND
u cis-1,2-DCE (ug/L) 141 |cis-1,2-DCE (ug/L) ND |
tran-1,2-DCE (pg/L) 154  |tran-1,2-DCE (pg/L) ND
9/25/2015 1/6/2016
TCE (ug/L) 332 |TcE (ug/L) ND
cis-1,2-DCE (pg/L) 229  |cis-1,2-DCE (pg/L) NA
- tran-1,2-DCE (pg/L) 438  |tran-1,2-DCE (ug/L) ND
. . . 10/26/2015 1/25/2016
= ' A VP=10 " TCE (ng/L) ND  |TCE (ug/L) NA AY
MIP—8 cis-1,2-DCE (pg/L) ND  |cis-1,2-DCE (pg/L) NA
- MIP—6 ® 1300 M|P—7*VP_1 1 .VP—‘] 2 tran-1,2-DCE (pg/L) ND  |tran-1,2-DCE (pg/L) NA
. . ,23000 , 85000 : 11/6/2015 3/31/2016 1
1 : ! ! TCE (ng/L) ND_|TCE (ve/l) no_ |,000
cis-1,2-DCE (pg/L) ND  |cis-1,2-DCE (pg/L) ND
QQ Well ID: PMW-2 tran-1,2-DCE (pg/L) ND |tran-1,2-DCE (ug/L) no 31
S 9/16/2015 12/4/2015 80
\Q‘ TCE (ug/L) 35.4  [TCE (ug/L) 54.4 A
cis-1,2-DCE (pg/L) 192 |cis-1,2-DCE (pg/L) 257
|| N 1 Well ID: PMW-3 T VFI’— 1 51 1 T |tran-1,2-DCE (pg/L) 230 |tran-1,2-DCE (pg/L) 284 [ 1
A 9/25/2015 1/6/2016
9/15/2015 1/6/2016 8300 P-37 A
TCE (ug/L) 519 |TCE (ug/L) 13.0 TCE (1g/L) 302 |TCE (ug/l) 512 10000 VP—-17
cis-1,2-DCE (ug/L) | 205 |cis-1,2-DCE (pg/l) | 37.7 cis1,2-DCE (ug/L) | 224 |cis-1,2-DCE(ug/l) | 282 10000
tran-1,2-DCE (ug/L) | 42.3 |tran-1,2-DCE (pg/L) | 67.7 IVl tran-1,2-DCE (ug/L) | 276 [tran-1,2-DCE (ug/L) | 320 O -
o/25/2015 1/25/2016 10/26/2015 1/25/2016 i
TCE (ug/L) NA  |TCE (ug/L) 10.8 TCE (pg/L) 39.7 |TCE (ug/L) NA - -
Cis-1,2-DCE (ng/L) NA |cis-1,2-DCE (ng/l) | 423 ” cis-1,2-DCE (pg/l) | 248 |cis-1,2-DCE (ug/L) NA /
tran-1,2-DCE (ug/L) | NA |tran-1,2-DCE (ug/L) | 65.9 S tran-1,2-DCE (ug/L) | 303 Jtran-1,2-DCE (ug/L) | NA /
10/26/2015 2/8/2016 | 11/6/2015 3/31/2016 —~
TCE (ug/L) 20.8 |TCE (pg/L) 12.9 e | TCE (pg/L) 36.6 |TCE (ug/l) 93.8
Cis-1,2-DCE (pg/L) | 15.6 |cis-1,2-DCE (ug/L) | 57.6 Cis-1,2-DCE (ug/L) | 264 |cis-1,2-DCE (pg/L) 361
tran-1,2-DCE (ug/L) | 35.3 |tran-1,2-DCE (pg/L) | 97.6 VP-liap-1.2-DCE (ug/L) | 318 Jtran-1,2-0CE (ug/L) | 309
11/6/2015 3/31/2016 ‘A 700 =
TCE (ug/L) 21.0 |TCE (pg/L) 13.9
cis-1,2-DCE (pg/L) 19.4  |cis-1,2-DCE (ug/L) 53.6 A VP-29
tran-1,2-DCE (pg/L) 45.0 |tran-1,2-DCE (pg/L) 91.0 . N 2;400 .
7 12/4/2015
VHTCE (ug/L) 19.5
6cis-1,2-DCE (ug/l) | 345 l — a —
AT=1T1 A tran-1,2-DCE (pg/L) | 70.5 _r_ﬁqu r % ':H T,w V1 [F
3:{ u. Lc—ll ] 1 g
MS=35S VP—36 bl |
MS—35I A 4500 ml
MS—35DPZ.g'aT_7 IW—1 %
MS—35D PMW—03 SB—101 Co g N N {Cl_r_
p_25 IW-2 DEMONSTRATION AREA #2 —
12000 A — Well ID: PMW-4 T T
9/15/2015 1/6/2016
PMW—R4 TCE (ug/L) 13.7  |TCE (ug/) 144 |5g)
AT—12 cis-1,2-DCE (pg/L) 11.0  |cis-1,2-DCE (pg/L) 16.4 %
.$_ tran-1,2-DCE (ug/L) 31.8 |tran-1,2-DCE (ug/L) 47.1 ™W=12
S 9/25/2015 1/25/2016
00 TCE (ug/L) NA  |TCE (ug/L) 19.3
,\0‘ 7—-IS cis-1,2-DCE (ug/L) NA  |cis-1,2-DCE (ug/L) 19.3
7 USGS tran-1,2-DCE (ug/L) NA  |tran-1,2-DCE (ug/L) 49.9
1BUSGCS—1 10/26/2015 2/8/2016
6—I1S 1% A VP—26 TCE (ug/L) 17.8  |TCE (ug/L) 21.6
-$— AT—3A 100 cis-1,2-DCE (ug/L) 19.9 |cis-1,2-DCE (ug/L) 23.8
tran-1,2-DCE (pg/L) 55.3 |tran-1,2-DCE (pg/L) 60.4
11/6/2015 3/31/2016
TCE (ug/L) 15.4  |TCE (ug/L) 28.4
8—IS cis-1,2-DCE (ug/L) 18.2  |cis-1,2-DCE (ug/L) 23.8
- tran-1,2-DCE (pg/L) 50.5 |tran-1,2-DCE (pg/L) 57.5 40 0 80
MS—37S 3 -$;A\T—1 3 12/4/2015
TCE (ug/L) 16.5 e ——
cis-1,2-DCE (pg/L) 23.2
tran-1,2-DCE (ug/L) 69.0

- NIROP / BAE—FMC PROPERTY LINE

210 MAXIMUM GROUNDWATER TCE CONCENTRATION (UG/L)
REGARDLESS OF DEPTH
—5 TCE ISOCONCENTRATION CONTOUR
POTENTIAL CONTRIBUTING AREA
NOTES:

TCE = TRICHLOROETHENE

GROUNDWATER RESULTS ARE IN ug/L
J— = ESTIMATED RESULT BIASED LOW
< = LESS THAN LABORATORY REPORTING LIMIT

GROUNDWATER SAMPLES WERE COLLECTED BETWEEN
SEPTEMBER 11, 2013 AND JANUARY 8, 2014

THE HIGHER RESULT BETWEEN PARENT AND
DUPLICATE SAMPLE IS PRESENTED IF APPLICABLE

UD-68I WAS NOT USED IN CONTOURING
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PlumeStop™
Material Safety Data Sheet (MSDS)

Last Revised: July, 1 2014

Section 1 — Supplier Information and Material Identification

Supplier:

&
REGENESIS
1011 Calle Sombra
San Clemente, CA 92673
Telephone: 949.366.8000
Fax: 949.366.8090
E-mail: info@regenesis.com

Chemical Description: An aqueous mixture of activated carbon and other food grade additives
Trade Name: PlumeStop™
Product Use: Used to remediate contaminated soil and groundwater (environmental

applications)

Section 2 — Chemical Information/Other Designations

CAS No. Chemical Weight %

7440-44-0 Colloidal activated carbon £2.5 um <25

7732-18-5 Water >75
Proprietary additives <2

Section 3 — Physical Data

Form: Aqueous suspension
Color: Black
Odor: Odorless
Melting Point: 0°C
Boiling Point: NA
Flammability/Flash Point: NA
Vapor Pressure: NA

Bulk Density: NA
Solubility: NA
Viscosity: NA

pH (1% solution) 8-10

Decomposition Temperature: NA



PlumeStop™ MSDS

Section 4 — Reactivity Data

Stability:

Conditions to
Avoid/Incompatibility:

Possibility of Hazardous
Reactions:

Hazardous Decomposition
Products:

Stable under recommended storage conditions.

Avoid contact with alkali metals and strong oxidizing
agents.

Hazardous polymerization will not occur.

Hazardous decomposition products formed under fire conditions.
Carbon oxides.

Section 5 — Regulations

TSCA Inventory:
OSHA Hazards:
CERCLA Reportable Quantity:

Canadian Domestic Substance
List:

WHMIIS Classification:
SARA 302 Components:

SARA 313 Components:

Listed (activated carbon)
Not regulated
NA

Listed (activated carbon)

Listed (activated carbon)

No chemicals in this material are subject to the reporting requirements
of SARA Title Ill, Section 302.

This material does not contain any chemical components with known
CAS numbers that exceed the threshold reporting limits established by
SARA Title IlIl, Section 313.

Section 6 — Protective Measures, Storage and Handling

Technical Protective Measures

Storage:

Handling:

Keep container tightly closed in the original container. Do not allow
product to freeze.

As with any chemical product, use good laboratory/workplace
procedures. Avoid contact with skin and eyes. Wash thoroughly after
handling this product.

Personal Protective Equipment (PPE)

Exposure Limits
Engineering Controls:

Respiratory Controls:

Eye Protection:

Contains no substances with occupational exposure limit values.
Local exhaust ventilation is recommended.

Not required for routine handling. A NIOSH approved respirator should
be used if handling dust that results in the event that water evaporates
from product.

Wear chemical safety goggles. A full face shield may be worn in lieu of
safety goggles.

Page 2 of 4



PlumeStop™ MSDS

Section 6 — Protective Measures, Storage and Handling, continued

Hand Protection:

Skin Protection:

Protection Against Fire &
Explosion:

Wear chemical resistant gloves (neoprene, rubber or PVC). Dispose of
used gloves in accordance with good laboratory practices. Wash and dry
hands after handling.

Try to avoid skin contact with this product. Chemical resistant gloves
and protective clothing should be worn during use.

Product is non-explosive and non-flammable. In the unlikely event that
all water is evaporated, residual dust is flammable.

Section 7 — Hazards Identification

Potential Health Effects
Inhalation:

Eye Contact:

Skin Contact:

Ingestion:

Not applicable.
May cause eye irritation.
May cause skin irritation.

May be harmful if swallowed.

Section 8 — Measures in Case of Accidents and Fire

After Spillage/Leakage:

Extinguishing Media:

Eye Contact:

Inhalation:

Ingestion:

Skin Contact:

Contain spill with absorbent material. Vacuum or sweep into suitable,
closed container for disposal. Do not return spilled or contaminated
material to the inventory.

Water, alcohol-resistant foam, dry chemical or carbon dioxide.

Rinse thoroughly with plenty of water for at least 15 minutes and
consult a physician.

If affected, move person to fresh air. Get medical attention if symptoms
occur.

Rinse mouth with water. Get medical aid if symptoms occur.

Wash off with soap and water to remove the activated carbon.

Section 9 — Accidental Release Measures

Cleanup Methods:

Contain spill with absorbent material. Vacuum or sweep into suitable,
closed container for disposal.

Section 10 — Information on Toxicology

Oral LD50:
Dermal LD50:

Carcinogenicity:

No data available.
No data available.

No component of this product is identified as a probable, possible or
confirmed human carcinogen by IARC, ACGIH, NTP, OSHA or CA Prop 65.

Page 3 of 4



PlumeStop™ MSDS

Section 11 — Information on Ecology

No data available.

Section 12 - Disposal Considerations

Waste Treatment:

Package (Pail) Treatment:

Dispose of in an approved waste facility operated by an authorized
contractor in compliance with local regulations.

The empty and clean containers are to be recycled or disposed of in
conformity with local regulations.

Section 13 — Shipping/Transport Information

D.O.T. Shipping Name:

Not dangerous goods.

IMDG, IATA Not dangerous goods
Section 14 — Other Information
NFPA Rating: Health — 0 Flammability — 0 Reactivity Hazards — 0

Section 15 - Further Information

The information contained in this document is the best available to the supplier at the time of writing, but
is provided without warranty of any kind. Some possible hazards have been determined by analogy to
similar classes of material. The items in this document are subject to change and clarification as more
information become available. This document is intended only as a guide to the appropriate precautionary
handling of the material by a properly trained person. Individuals receiving this information must exercise

their independent judgment in determining its appropriateness for a particular purpose.

Page 4 of 4



Hydrogen Release Compound (HRC®)
MATERIAL SAFETY DATA SHEET (M SDYS)

L ast Revised: February 10, 2004

Section 1 - Material |dentification

Supplier:

REGENESIS

1011 Calle Sombra
San Clemente, CA 92673

Phone: 949.366.8000

Fax: 949.366.8090

E-mail: info@r egenesis.com

Chemical Name: Propanoic acid, 2-[2-[ 2-(2-hydr oxy-1-oxopr opoxy)-1-

oxopropoxy]-1-oxopr opoxy]-1,2,3-propanetriyl ester
Chemical Family: Organic Chemical
Hydrogen Release Compound® (HRC®)

Trade Name: Glyceroal tripolylactate and Glycerol
Product Use Useq to remedlat.e pontammated soil and groundwater
(environmental applications)

Section 2 — Chemical I dentification
CASH Chemical
201167-72-8 Glycerol Tripolylactate
56-81-5 Glycerol
50-21-5 Lactic Acid

Section 3 - Physical Data

Méelting Point: Not Available (NA)
Boiling Point: Not Determined (ND)
Flash Point: ND

Density: 1.3 g/cc



Regenesis— HRC MSDS

Section 3 — Physical Data (cont)

Solubility: Acetone and DM SO
Appearance: Viscous amber ge/liquid
Odor: Not detectable

Vapor Pressure: None

Section 4 - Fireand Exploson Hazard Data

Extinguishing Media: Carbon Dioxide, Dry Chemical Powder or Appropriate Foam.

Water may be used to keep exposed containers cool.

For large quantities involved in a fire, one should wear full protective clothing and a NIOSH
approved sdf contained breathing apparatus with full face piece operated in the pressure
demand or positive pressure mode as for a situation where lack of oxygen and excess heat
are present.

Section 5 - Toxicological Information

May be harmful by inhalation, ingestion, or skin absorption.
May cause irritation. To the best of our knowledge, the

Acute Effects: chemical, physical, and toxicological properties of the glycerol
tripolylactate have not been investigated. Listed below are the
toxicological information for glycerol and lactic acid.

M A8050000
SKN-RBT 500 MG/24H MLD BIOFX* 9-4/1970
85JCAE-,207,1986 85JCAE-,207,1986
. ) EYE-RBT 126 MG MLD 85JCAE -,656,86
Irritation data:

EYE-RBT 500 MG/24H MLD AJOPAA 29,1363,46
SKN-RBT 5MG/24H SEV
EYE-RBT 750 UG SEV

J\Operations\MSDS\HRC MSDS Page 2



Regenesis— HRC MSDS

Section 5— Toxicological I nformation (cont)

Toxicity data:

ORL-MUSLD50:4090 MG/KG
FRZKAP (6),56,1977

SCU-RBT LD50:100 MG/KG
ORL-RAT LD50:12600 MG/K G
IHL-

RATLC50:>570MG/M 3/1HBIO
FX*9-4/1970 IPR-RAT L D50:
4420 MG/KG

IVN-RAT LD50: 5566 M G/K G
IPR-MUSLD50: 8700 MG/KG
SCU-MUSLD50: 91 MG/KG
IVN-MUSLD50: 4250 MG/KG
ORL-RBT LD50: 27 GM/KG
SKN-RBT LD50:>10GM/KG
IVN-RBT LD50: 53 GM/KG
ORL-GPG LD50: 7750 MG/KG
ORL-RAT LD50:3543 MG/KG
SKN-RBT LD50:>2 GM/KG
ORL-MUSLDS50: 4875 MG/KG
ORL-GPG LD50: 1810 MG/KG
ORL-QAL LD50: >2250 MG/KG

NIIRDN 6,215,1982
FEPRATY 4,142,1945
RCOCBS8 56,125,1987
ARZNAD 26,1581,1976
ARZNAD 26,1579,1978
NITRDN 6,215,1982
JAPMAS8 39,583,1950
DMDJAP 31,276,1959
BIOFX* 9-4/1970
NITRDN 6,215,1982
FMCHAZ2-,C252,91
FMCHAZ2-,C252,91
FAONAU 40,144,67
JIHTAB 23,259,41
FMCHAZ2-,C252,91
JIHTAB 23,259,1941

Behavioral (headache), gastrointestinal (nausea or vomiting),
Paternal effects (spermatogenesis, testes, epididymis, sperm
duct), effects of fertility (male fertility index, post-implantation
mortality).

OD2800000
Lactic acid

Target Organ data:

RTECSH:

Only selected registry of toxic effects of chemical substances (RTECYS) data is presented
here. Seeactual entry in RTECSfor complete information on lactic acid and glycerol.

J\Operations\MSDS\HRC MSDS Page 3



Regenesis— HRC MSDS

Section 6 - Health Hazard Data

Handling:

Avoid continued contact with skin. Avoid contact with eyes.

In any case of any exposure which €licits a response, a physician should ke consulted

immediately.

First Aid Procedures

Inhalation:

Ingestion:

Skin Contact:

Eye contact:

Removeto fresh air. If not breathing give artificial respiration.
In case of labored breathing give oxygen. Call a physician.

No effects expected. Do not give anything to an unconscious
person. Call aphysician immediately.

Flush with plenty of water. Contaminated clothing may be
washed or dry cleaned normally.

Wash eyes with plenty of water for at least 15 minutes lifting
both upper and lower lids. Call a physician.

Section 7 - Reactivity Data

Conditionsto Avoid:

Hazardous
Polymerization:

Further Information:

Strong oxidizing agents, bases and acids
None known

Hydrolysesin water to form Lactic Acid and Glycerol.

Section 8 - Spill, Leak or Accident Procedures

After Spillageor
L eakage:

Disposal:

Neutralization isnot required. Thismaterial may be burned in a
chemical incinerator equipped with an afterburner and scrubber.

Laws and regulations for disposal vary widdy by locality.
Observe all applicable regulations and laws. This material, may
be disposed of in solid waste. M aterial isreadily degradable and
hydrolysesin several hours.

No requirement for areportable quantity (CERCLA) of a spill isknown.

J\Operations\MSDS\HRC MSDS
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Regenesis— HRC MSDS

Section 9 - Special Protection or Handling

Should be stored in plagtic lined, stedl, plastic, glass, aluminum, stainless steel, or reinforced
fiberglass containers.

Protective Gloves: Vinyl or Rubber
Splash Goggles or Full Face Shield

Eyes Area should have approved means of washing eyes.
Ventilation: General exhaust.
Storage: Store in cool, dry, ventilated area. Protect from incompatible

materials.

Section 10 - Other Information

Thismaterial will degradein the environment by hydrolysisto lactic acid and glycerol.
Materials containing reactive chemicals should be used only by personnel with appropriate
chemical training.

The information contained in this document is the best available to the supplier as of the
time of writing. Some possible hazards have been determined by analogy to similar classes
of material. No separate tests have been performed on the toxicity of this material. The
items in this document are subject to change and clarification as more information becomes
available.

J\Operations\MSDS\HRC MSDS Page 5



9
REGENESIS

Advanced Technologies for Groundwater Resources

Material Safety Data Sheet (MSDS)

Bio-Dechlor INOCULUM PLUS (BDI PLUS™)

SECTION 1 - MATERIAL IDENTIFICATION AND INFORMATION

Material Name: DHC microbial consortium (SDC-9) MSDS #: ENV 1033
Date Prepared: 1/05/2006 CAS #: N/A (Not Applicable)
Prepared By: Simon Vainberg Formula #: N/A

Material Description: Non-hazardous, naturally occurring non-altered anaerobic
microbes and enzymes in a water-based medium.

SECTION 2 - INGREDIENTS

Components % OSHA ACGIH OTHER
PEL TLV LIMITS
Non-Hazardous Ingredients 100 N/A N/A N/A

SECTION 3 - PHYSICAL/CHEMICAL CHARACTERISTICS
Boiling Point: 100°C (water) Specific Gravity (H,O =1): 0.9-1.1

Vapor Pressure @ 25°C: 24 mm Hg (water)  Melting Point: 0°C (water)

Vapor Density: N/A Evaporation Rate (H,O =1): 0.9-1.1
Solubility in Water: Soluble Water Reactive: No
pH: 6.0-8.0

Appearance and Odor: Murky, yellow to grey water. Musty odor.



MATERIAL SAFETY DATA SHEET BDI PLUS
PAGE 2 OF 4

SECTION 4 - FIRE AND EXPLOSION HAZARD DATA
Flash Point: N/A

Flammable Limits: N/A

Extinguishing Media: Foam, carbon dioxide, water
Special Fire Fighting Procedures: None

Unusual Fire and Explosion Hazards: None

SECTION 5 - REACTIVITY DATA

Stability: Stable

Conditions to Avoid: None

Incompatibility (Materials to Avoid): Water-reactive materials
Hazardous Decomposition Byproducts: None
SECTION 6 - HEALTH HAZARD DATA

HEALTH EFFECTS

The effects of exposure to this material have not been determined. Safe handling of
this material on a long-term basis will avoid any possible effect from repetitive acute
exposures. Below are possible health effects based on information from similar
materials. Individuals hyper allergic to enzymes or other related proteins should not
handle.

Ingestion: Ingestion of large quantities may result in abdominal discomfort including
nausea, vomiting, cramps, diarrhea, and fever.

Inhalation: Hypersensitive individuals may experience breathing difficulties after
inhalation of aerosols.

Skin Absorption: N/A



MATERIAL SAFETY DATA SHEET BDI PLUS
PAGE 3 OF 4

Skin Contact: May cause skin irritation. Hypersensitive individuals may experience
allergic reactions to enzymes.

Eye Contact: May cause eye irritation.
FIRST AID

Ingestion: Get medical attention if allergic symptoms develop (observe for 48 hours).
Never give anything by mouth to an unconscious or convulsing person.

Inhalation: Get medical attention if allergic symptoms develop.
Skin Absorption: N/A

Skin Contact: Wash affected area with soap and water. Get medical attention if
allergic symptoms develop.

Eye Contact: Flush eyes with plenty of water for at least 15 minutes using an eyewash
fountain, if available. Get medical attention if irritation occurs.

NOTE TO PHYSICIANS: All treatments should be based on observed signs and
symptoms of distress in the patient. Consideration should be given to the possibility
that overexposure to materials other than this material may have occurred.

SECTION 7 - SPILL AND LEAK PROCEDURES
Reportable quantities (in Ibs of EPA Hazardous Substances): N/A

Steps to be taken in case of spill or release: No emergency results from spillage.
However, spills should be cleaned up promptly. All personnel involved in the cleanup
must wear protective clothing and avoid skin contact. Absorb spilled material or
vacuum into a container. After clean-up, disinfect all cleaning materials and storage
containers that come in contact with the spilled liquid.

Waste Disposal Method: No special disposal methods are required. The material may

be sewered, and is compatible with all known biological treatment methods. To reduce

odors and permanently inactivate microorganisms, mix 100 parts (by volume) of SDC-9

consortium with 1 part (by volume) of bleach. Dispose of in accordance with local, state
and federal regulations.



MATERIAL SAFETY DATA SHEET BDI PLUS
PAGE 4 OF 4

SECTION 8 - HANDLING AND STORAGE

Hand Protection: Rubber gloves.

Eye Protection: Safety goggles with side splash shields.

Protective Clothing: Use adequate clothing to prevent skin contact.
Respiratory Protection: Surgical mask.

Ventilation: Provide adequate ventilation to remove odors.

Storage & Handling:
Material may be stored for up to 3 weeks at 2-4°C without aeration.

Other Precautions: An eyewash station in the work area is recommended.

While the information and recommendations set forth herein are believed to be accurate as of the date
hereof, REGENESIS MAKES NO WARRANTY WITH RESPECT HERETO AND DISCLAIMS ALL

LIABILITY FROM RELIANCE THEREON.
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MINNESOTA

MDH

DEPARTMENT oF HEALTH

Protecting, maintaining and improving the health of all Minnesotans

December 28, 2015

Referto: TN 5265A

Mr. Brian Murray Ms. Chris Boehm Carlson
Department of the Navy AECOM

NAVFAC Mid-Atlantic Suite 500

Building Z-144 800 Lasalle Avenue

9324 Virginia Avenue Minneapolis, Minnesota 55402

Norfolk, Virginia 23511
Dear Mr. Murray and Ms. Boehm Carlson:
Subject: Amendment to a Variance from Minnesota Rules, Chapter 4725, to Inject Activated

Carbon into Groundwater at the Naval Industrial Reserve Ordnance Plant located at
4800 East River Road. Fridley. located in the NE Y% of the SW ¥ of Section 27.

This letter is in response to your request submitted on December 22, 2015, to the Minnesota
Department of Health (MDH) for an amendment to variance TN5265, described in an MDH
letter dated September 30, 2015. The original letter issued a variance from Minnesota Rules,
chapter 4725, to inject activated carbon, Hydrogen Release Compound®, and a Dehalococcoides
microbial consortium into groundwater at the subject property through approximately

28 environmental bore holes. Approval of additional injection of activated carbon through three
monitoring wells, Minnesota Unique Numbers 818601, 818602, and 818603 is requested.
Minnesota Rules, part 4725.2050 requires that a well or a boring must not be used for disposal of
surface water, groundwater, or any other liquid, gas, or chemical. This rule part prohibits the
injection of dye tracing chemicals, nutrients, organisms, or other remediation materials in a well
or boring.

The proposed injection is intended to facilitate in-situ enhanced reductive dechlorination (ERD)
for remediation of trichloroethylene (TCE), and daughter products, contamination at the source.
The original injection activities, approved by TN5265 and conducted in October 2015, did not
result in the desired extent or orientation of the injection chemicals due to geology and equipment
difficulties. To supplement the original injection, activated carbon will be injected through

three 2-inch diameter monitoring wells installed with 5 feet of screen between

approximately 71 and 76 feet below-grade.

The proposed injection chemical is PlumeStop™, a mixture of approximately 25 percent activated
carbon, and 75 percent water with less than 2 percent food grade additives, manufactured by
Regenesis, Inc. of San Clemente, California. Injection activities are expected to take
approximately 2 days, during which a total of approximately 2,000 pounds of PlumeStop™
combined with 3,500 gallons of water would be injected. The volume of fluid injected into an
individual well would range from 1,000 to 1,500 gallons.

General Information: 651-201-5000 * Toll-free: 888-345-0823 * www.health.state.mn.us
An equal spportunity employer



Mr. Brian Murray

Ms. Chris Boehm Carlson
Page 2

December 28, 2015

TN 5265A

Groundwater monitoring will continue in monitoring wells PMW-1 through PMW-4. No
groundwater samples will be collected from the injection wells.

On December 23, 2015, Ms. Shanna Schmitt with the Minnesota Pollution Control Agency
(MPCA) indicated that the MPCA requires no additional approval for this injection request
because it is within the scope of the original work plan.

In accordance with Minnesota Rules, chapter 4725, your request for a variance to inject
activated carbon through wells Minnesota Unique Numbers 818601, 818602 and 818603
into groundwater at the subject site is granted. The variance is granted because of the need to
remediate contaminated groundwater at the site. The variance is granted with the following
conditions:

1. The variance is granted for the proposed injection of approximately 2,000 pounds of
a 25 percent solution of activated carbon mixed with approximately 3,500 gallons of potable
water through Minnesota Unique Well Numbers 818601, 818602, and 818603. Solution
make-up water must be from a potable source. No other injection may take place in these
wells or in any other regulated well or boring at the subject site unless and until a variance
request for the intended injection has been submitted to and approved by the MDH.

2. The variance allows the injection of Regenesis, Inc. PlumeStop™ and potable water. No other
material may be injected into the borings.

3. AECOM must notify MDH staff Mr. Steven Bennett at 651-201-3963 or Mr, Ronald
Thompson at 651-201-3658 at least 24 hours prior to beginning injection to schedule an
inspection.

4. Monitoring must take place as described in the variance application and the work plan from
AECOM, dated September 2015. Analytical methods must have detection and reporting limits
below the federal Safe Drinking Water Act (SDWA) Maximum Contaminant Levels (MCLs),
where applicable.

5. A copy of a report summarizing the results of the ERD pilot test must be submitted to
Mr. Alex Martell within 90 days after completion of the test.

6. The applicants are responsible for the safe handling, storage, and use of the injection
chemicals.

7. All other conditions from variance TN 5265 remain in effect.

8. All other requirements of Minnesota Rules, chapter 4725, are in effect.



Mr. Brian Murray

Ms. Chris Boehm Carlson
Page 3

December 28, 2015

TN 5265A

This variance should not be construed as an endorsement of the proposed injection, nor is it an
assessment of the efficacy of the proposed injection.

Alternative measures or conditions attached to a variance have the force of law and effect of
applicable rule. If a party violates the alternative measures or conditions attached to the variance,
the party is subject to enforcement actions and penalties provided in the applicable law or rule.

This variance is conditioned upon the applicable acceptance of and compliance with the
conditions of the variance. Failure by the applicant to comply with the conditions prescribed in
the variance will result in the immediate expiration of the variance.

If you have any questions, please contact Mr. Alex Martell at 651-201-4595.

Sincerely,

Chgé‘(ﬁfﬂ Elvrum, Manager

Well Management Section
Environmental Health Division
P.O. Box 64975

St. Paul, Minnesota 55164-0975

CDE:ECS:dg
cc: Shanna Schmitt, MPCA



MINNESOTA

DEPARTMENT o HEALTH

Protecting, maintaining and improving the health of all Minnesotans

September 30, 2015

Refer to: TN 5265

Mr. Brian Murray Ms. Chris Boehm Carlson
Department of the Navy AECOM

NAVFAC Mid-Atlantic Suite 500 )

Building Z-144 800 Lasalle Avenue

9324 Virginia Avenue Minneapolis, Minnesota 55402

Norfolk, VA 23511
Dear Mr. Murray and Ms. Boehm Carlson:

Subject: Request for a Variance from Minnesota Rules, Chapter 4725, to Inject Activated
Carbon, Hydrogen Release Compound®, and a Dehalococcoides Microbial Consortium
into Groundwater at the Naval Industrial Reserve Ordnance Plant located at 4800 East
River Road, Fridley, located in the NE " of the SW % of Section 27, Township 24
North, Range 24 West, Anoka County, Minnesota

This letter is in response to your request submitted to the Minnesota Department of Health
(MDH) for a variance from Minnesota Rules, chapter 4725,to inject activated carbon, Hydrogen
Release Compound® (HRC®), and a Dehalococcoides microbial consortium into groundwater at
the subject property through approximately 28 environmental bore holes (EBHs). Minnesota
Rules, part 4725.2050 requires that a well or a boring must not be used for disposal of surface
water, groundwater, or any other liquid, gas, or chemical. This rule part prohibits the injection of
dye tracing chemicals, nutrients, organisms, or other remediation materials in a well or boring.

The proposed injection is intended to facilitate in-situ enhanced reductive dechlorination (ERD)
for remediation of trichloroethylene (TCE), and daughter products, contamination at the source.
The ISCO treatment chemicals would be injected through a total of approximately 28 EBHs, split
across two demonstration areas (Area 1 and Area2), with approximately 14 borings advanced in a
grid at each area. Direct push drilling equipment will be used to advance the borings to
approximately 60 to 67 feet in Area 1 and 71 to 78 feet in Area 2. The potentiometric water level
at the injection sites are anticipated to be approximately 16 to 20 feet, and 30 to 35 feet in Area 1
and Area 2, respectively.

The chemicals proposed for injection are all manufactured by Regenesis, Inc. of San Clemente,
California. The proposed injection chemicals include, PlumStop™, HRC®, and Bio-Dechlor
INOCULUM PLUS. PlumStop™ is a mixture of approximately 25 percent activated carbon, and
75 percent water with less than 2 percent food grade additives. HRC® contains glycerol
tripolylactate, glycerol and lactic acid, and serves as nutrients. Bio-Dechlor INOCULUM PLUS
contains an aqueous solution of a Dehalococcoides microbial consortium.

General Information: 651-201-5000 e Toll-free: 888-345-0823 e www.health.state.mn.us
An equal opporsunity employer
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TN 5265

Bioaugmentation is proposed, using Bio-Dechlor INOCULUM. Documentation provided in the
variance request and obtained from other sources indicates that the Bio-Dechlor INOCULUM
PLUS is a natural, non-pathogenic, anaerobic microbial consortium. Bio-Dechlor INOCULUM
PLUS is composed of Dehalococcoides sp., which is a naturally occurring dechlorinating
organism, and naturally occurring iron reducing and methanogenic anaerobic bacteria. These
bacteria have been shown to be naturally present at sites throughout North America and Europe
where groundwater is contaminated with chlorinated solvents such as trichloroethene (TCE), and
their presence has been identified or inferred at the subject site. The supporting documentation
also indicates that Dehalococcoides bacteria have been shown to completely dechlorinate
chlorinated ethenes in-situ to ethene gas. The dechlorinating bacteria do not persist in the
absence of chlorinated solvents, or in aerobic or even mildly reducing conditions.

Injection activities are expected to take approximately 1 week, during which a total of
approximately 9,000 pounds of PlumStop™, 400 pounds of HRC®, and 5 gallons of a Bio-
Dechlor INOCULUM PLUS would be injected. The volume of fluid injected into an individual
EBH would range from 900 to 3,500 gallons.

Samples will be collected from two downgradient wells, PMW-02 for Area 1 and PMW-04 for
Area 2, at two weeks, one month, two months, three months, and six months after injection. The
sample analysis will include chlorinated volatile organic compounds (CVOCs), nitrate/nitrite,
total and dissolved iron, sulfate/sulfide, carbon dioxide, ethene, ethane, methane, alkalinity,
chemical oxygen demand, volatile fatty acids/metabolic acids, total organic carbon, and
CENSUS Dehalococcoides. Two additional monitoring wells, PMW-01 (Area 1) and PMW-03
(Area 2), will be installed within the injection area, sampled on the same schedule and for the
same list of analytes.

On September 29, 2015, Mr. Alex Martell, MDH hydrologist, discussed the proposed injection
with Ms. Shanna Schmitt, Minnesota Pollution Control Agency (MPCA) geologist, who
confirmed that the MPCA has approved the work plan for the proposed ERD.

In accordance with Minnesota Rules, chapter 4725, your request for a variance to inject
activated carbon, HRC®, and a Dehalococcoides microbial consortium into groundwater at
the subject site is granted. The variance is granted because of the need to remediate
contaminated groundwater at the site. The variance is granted with the following conditions:

1. The variance is granted for the proposed injection of approximately 9,000 gallons of
a 25 percent solution of activated carbon, approximately 400 pounds of HRC®, and
approximately 5 pounds of a Dehalococcoides microbial consortium mixed with
approximately 4,500 gallons of potable water, and to utilize up to 28 EBHs for the injection.
Solution make-up water must be from a potable source. No other injection may take place in
these borings or in any other regulated well or boring at the subject site unless and until a
variance request for the intended injection has been submitted to and approved by the MDH.



Mr. Brian Murray

Ms. Chris Boehm Carlson
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September 30, 2015

TN 5265

0.

. The variance allows the injection of Regenesis, Inc. PlumStop™, HRC®, Bio-Dechlor

INOCULUM PLUS, and potable water. No other material may be injected into the borings.

. Construction and sealing of the direct push borings must be done by or under the direct

supervision of a licensed well contractor or registered monitoring well contractor. Ms. Chris
Boehm Carlson of AECOM has indicated that Matrix Environmental, LLC would be
employed for the EBH work.

. After injection is complete, each boring must be sealed by pumping approved neat-cement

grout through the injection point from within 10 feet of the original bottom of the boring up to
the ground surface. Borings used to determine the radius of influence of the injection chemicals
must be sealed in the same manner.

AECOM must notify MDH staff Mr. Steven Bennett at 651-201-3963 or Mr. Ronald
Thompson at 651-201-3658 prior to beginning injection to schedule an inspection.

. Monitoring must take place as described in the variance application and the work plan from

AECOM, dated September, 2015. Analytical methods must have detection and reporting
limits below the federal Safe Drinking Water Act (SDWA) Maximum Contaminant Levels
(MCLs), where applicable.

A copy of a report summarizing the results of the ERD pilot test must be submitted to
Mr. Martell within 90 days after completion of the test.

. The applicants are responsible for the safe handling, storage, and use of the injection

chemicals.

All other requirements of Minnesota Rules, chapter 4725, are in effect.

This variance should not be construed as an endorsement of the proposed injection, nor is it an
assessment of the efficacy of the proposed injection.

Alternative measures or conditions attached to a variance have the force of law and effect of
applicable rule. If a party violates the alternative measures or conditions attached to the variance,
the party is subject to enforcement actions and penalties provided in the applicable law or rule.
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TN 5265

This variance is conditioned upon the applicable acceptance of and compliance with the
conditions of the variance. Failure by the applicant to comply with the conditions prescribed in
the variance will result in the immediate expiration of the variance.

If you have any questions, please contact Mr. Martell at 651-201-4595.

Sincerely,

b5k

Christopher D. Elvrum, Manager
Well Management Section
Environmental Health Division
P.O. Box 64975

St. Paul, Minnesota 55164-0975

CDE:ECS:dg
cc: Matrix Environmental, LLC



Minnesota
Department
of Health

PROTECTING, MAINTAINING & IMPROVING THE HEALTH OF ALL MINNESOTANS

May 12,2016

Mr. Rob Vix

Mark J. Traut Wells, Inc.

141 28th Avenue South
Waite Park, Minnesota 56387

Dear Mr. Vix:

Subject: Response to a Request to Seal Three Injection Wells, Minnesota Unique Well Numbers
818601, 818602 and 818603; and Four Monitoring Wells, Minnesota Unique Well
Numbers 814759, 814760, 814761, and 814766; Within the Southwestern Fridley and
Southwestern Columbia Heights Special Well and Boring Construction Area, Anoka
County, Minnesota :

This letter is in response to your request submitted to the Minnesota Department of Health
(MDH) to seal three injection wells, Minnesota Unique Well Numbers 818601 (H339285),
818602 (H339286) and 818603 (H339287); and four Monitoring Wells, Minnesota Unique Well
Numbers 814759 (H339281), 814760 (H339282), 814761 (H339283), and 814766 (H339284)
located at the Naval Industrial Reserve Ordinance Plant (NIROP), 4800 East River Road,
Fridley, within the Southwestern Fridley and Southwestern Columbia Heights Special Well and
Boring Construction Area. The request was provided to MDH in two letters from Mark J. Traut
Wells, Inc., dated May 10, 2016, and May 11, 2016.

Minnesota Unique Well Numbers 818601, 818602, and 818603 were the subject of a variance,
TN5265A, granted in a letter from MDH dated December 28, 2015. The variance was issued to
allow the injection of remediation chemicals into groundwater at the site.

Each well requested to be sealed is constructed with 2-inch steel casing and a 5-foot section of
stainless steel screen. The depths of the wells range from 66 to 75 feet. Proposed sealing will be
completed by pumping neat-cement grout through a tremie pipe from the bottom of each well to
within 2 feet of the ground surface.

MDH has reviewed the sealing proposal and approves the work with the following conditions:
1. Contact MDH staff, Mr. Patrick Sarafolean at 65 1-201-3962 or Mr. Steven Benneft at
651-201-3963, at least 24 hours prior to beginning well sealing so that an inspector may be

present during this work.

2. The tremie pipe must be placed within 10 feet of the bottom of each well, and neat-cement
grout must be emplaced in one continuous operation for each well.

An equal opportunity employer



Mr. Rob Vix
Page 2
May 12,2016

If you have any quéstions, please contact Mr. Sarafolean at 651-201-3962, Mr. Bennett at
651-201-3963, or me at 651-201-4595.

Sincerely,

Alex Martell

Well Management Section
Environmental Health Division
P.O. Box 64975

St. Paul, Minnesota 55164-0975

AMM:mj
cc: Chris Boehm Carlson, AECOM



Appendix C
Soil Boring Logs



Resolution

Boring and Well Construction Log

BORING #: PMW-1

Consultants Sheet1of
Client: Department of the Navy Logged By: MM
Location: NIROP, Fridley MN Northing: 1078402 Easting: 2811703 | Drilling Company: Traut Inc
Project #: 60276080 Ground Elevation (msl): 835.10 Hole Size (in): 2IN
Start Date: 9/2/2015 Drilling Method: Sonic Water Level (ft): 17
Finish Date: 9/2/2015 Drill Rig Type: Versa-Sonic Total Depth (ft): 66.0
=
— ) [ %
cw gg g 8 2 go
22 z8 s O s Soil Description = E 5
3 o5 5 A © Classification Scheme: USCS "=
= a5 = O o Q
x <= o n @ 2
o] =
o
0 O
Concrete
CNCR
- — well graded SAND; very fine to coarse sand; some fine to coarse gravel; subrounded to
rounded; moist; loose; 10YR 4/2 dark grayish brown
2 @5-6' bgs: wet
0.0
ST PR
4 3
Vs
— ?ify (%S
0.0 '..; v
6 . .72': 6.0
0.0 v '—: well graded SAND; very fine to coarse sand; some fine to coarse gravel; subangular to
by f/'f :72 angular; trace silt; dry; loose; 10YR 6/2 light brownish gray
- - hd o. -8 o
0.0 o pa g,
8 SW Y i 5
0.0 ‘®° 0.0 0.0,
R ¥ ¥ 3 390
0.0 5 poorly graded SAND; very fine to coarse (mostly fine) sand; little fine to coarse gravel (up to
10 2" in size); round to subround; trace silt; moist to wet; loose; 10YR 6/2 light brownish gray
0.0
[ 0.0
12
0.0 SP
[ 0.0
14
0.0
| | y 15.0
0.0 ale eie e well graded SAND; very fine to coarse sand; some fine to coarse gravel; little silt; trace
16 MRy AR 4 cobble (up to 3" in size); wet; 10YR 4/3 brown
0.0 . L0 ol
[ 0.0
18
0.0
SW
[ 0.0
20
0.0
[ 0.0 (215
22 22.0 well graded SAND; some fine to coarse gravel (up to 49%); subround to subangular; little
0.0 SW silt; wet; loose; 10YR 4/3 brown
’ poorly graded SAND; very fine to coarse (mostly fine) sand; little fine gravel; subround to
| _ subangular; little silt; wet; loose; 10YR 4/2 dark grayish brown
0.0
24 SP
0.0
-125.0
Remarks: Boring Terminated (ft): 66.0 Hand augered down to 5' bgs

Resolution Consultants
800 LaSalle Ave, Suite 500
Minneapolis, MN 55402
Phone: (612) 376-2000
Fax: (612) 376-2271

Cloudy, 70's, humid

(Continued Next Page)




Resolution

Boring and Well Construction Log

BORING #: PMW-1

Consultants Sheet2of 3
Client: Department of the Navy Logged By: MM
Location: NIROP, Fridley MN Northing: 1078402 Easting: 2811703 | Drilling Company: Traut Inc
Project #: 60276080 Ground Elevation (msl): 835.10 Hole Size (in): 2IN
Start Date: 9/2/2015 Drilling Method: Sonic Water Level (ft): 17
Finish Date: 9/2/2015 Drill Rig Type: Versa-Sonic Total Depth (ft): 66.0
=
—_ o o &
e ) € 3 k) an
o >0 S O < Soil Description =Ec
Q R3] o Q OO o ® o
8= o a 8 o Classification Scheme: USCS NS
= Lo = O Q9
x <= o n @ 2
o] =
]
(§)
0.0 poorly graded SAND; very fine to coarse (mostly fine) sand; little silt and fine gravel;
26 subround to subangular; wet; loose; 10YR 4/2 dark grayish brown
0.0 @26.5-26.6' bgs: coarse sand lense with fine gravel
[ 0.0
28
0.0
[ 0.0
30
0.0
[ 0.0
32 SP
0.0
[ 0.0
34
0.0
[ 0.0
36
0.0
[ 0.0
38 38.0
0.0 poorly graded SAND; very fine to fine sand; some silt; trace clay; no plasticity; wet; 10YR 4/2
dark grayish brown
| - 0.0 @44-44.1' bgs: very fine to medium sand lense
40
0.0
[ 0.0
42
0.0
[ 0.0
44
0.0 SP
[ 0.0
46
14
[ 0.0
48
0.0
[ 1.7
50 .+ 50.0
Remarks: Boring Terminated (ft): 66.0 Hand augered down to 5' bgs

Fax: (612) 376-2271

Resolution Consultants
800 LaSalle Ave, Suite 500
Minneapolis, MN 55402
Phone: (612) 376-2000

Cloudy, 70's, humid

(Continued Next Page)




BORING #: PMW-1

Resolution Boring and Well Construction Log Sheet 3o 3

Consultants

Client: Department of the Navy Logged By: MM
Location: NIROP, Fridley MN Northing: 1078402 Easting: 2811703 | Drilling Company: Traut Inc
Project #: 60276080 Ground Elevation (msl): 835.10 Hole Size (in): 2IN
Start Date: 9/2/2015 Drilling Method: Sonic Water Level (ft): 17
Finish Date: 9/2/2015 Drill Rig Type: Versa-Sonic Total Depth (ft): 66.0
=
_ © °F
7 gg £ 3 ] [=]a)
=) >0 s O s Soil Description =E¢c
Q oL = %) . . eno
8= o a I8 o Classification Scheme: USCS NS
= Lo = O Q9
x <= o n @ 2
) O=
]
50 O
0.0 poorly graded SAND; very fine to fine sand; some silt; trace clay; no plasticity; wet; 10YR 4/2
sp 51.0 dark grayish brown
| . 2= @44-44.1' bgs: very fine to medium sand lense
0.0 poorly graded SAND; very fine to fine (mostly fine) sand; wet; 10YR 4/2 dark grayish brown
52
0.0
[ 0.0
54
0.0
[ 0.7
56
0.9 SP
[ 2.8
58
7.1
[ 6.8
60
0.0
| 61.0
1.2 poorly graded SAND; very fine to medium (mostly fine) sand; some silt; cohesive; wet; 10YR
62 4/2 dark grayish brown
0.5
[ 1.3 SP
64
25
| | 165.0
2.6 A A SILTY SAND; very fine to fine; wet
66 sM R A A A P @65.8-65.9' bgs: silt lense with very fine sand; 10YR 5/1 gray
1.6 End of boring at 66.0 ft. bgs.
Remarks: Boring Terminated (ft): 66.0 Hand augered down to 5' bgs

Resolution Consultants
800 LaSalle Ave, Suite 500
Minneapolis, MN 55402

Cloudy, 70's, humid

Phone: (612) 376-2000
Fax: (612) 376-2271




Resolution

Boring and Well Construction Log

BORING #: PMW-2

Consultants Sheet1of
Client: Department of the Navy Logged By: MM
Location: NIROP, Fridley MN Northing: 1078394 Easting: 2811680 | Drilling Company: Traut Inc
Project #: 60276080 Ground Elevation (msl): 835.11 Hole Size (in): 2IN
Start Date: 9/2/2015 Drilling Method: Sonic Water Level (ft): 17
Finish Date: 9/2/2015 Drill Rig Type: Versa-Sonic Total Depth (ft): 66.0
=
— ) [ %
cw gg g 8 2 g0
22 z8 s O s Soil Description z E 5
3 o5 5 A © Classification Scheme: USCS QR
= Lo = O Q9
x < o (2] © O
o] =
o
0 O
Concrete
CNCR
- — well graded SAND; with gravel; little silt; moist; loose; 10YR 4/2 dark grayish brown
2
| 0.0 'y
SwW oy =
: be¥
| ?f/?iyz
0.8 2255
6 SANDY CLAY; cohesive; low to medium plasticity; very fine to fine sand; trace fine gravel;
0.0 CL 6.5 moist, 10YR 3/1 very dark gray
well graded SAND; some gravel (up to 49%); little silt; moist; loose; 10YR 4/4 dark yellowish
B . brown
0.0 @7.5' bgs: 10YR 5/3 brown
8 @8’ bgs: large cobble
0.0 SW
| | 9.0
0.0 poorly graded SAND; very fine to coarse (mostly fine) sand; some fine to coarse gravel;
10 subround to subangular; little silt; moist; loose; 10YR 4/3 brown
@15' bgs: some silt
0.0 @19 bgs: trace cobble
@19.5 bgs: 1" of silty clay lense
| - @21' bgs: moist
0.0 @24 bgs: cobble (4.5" in size) subround
12
0.0
[ 0.0
14
0.0
[ 0.0
16
0.0
| | SP
0.0
18
0.0
[ 0.0
20
0.0
[ 0.0
22
0.0
[ 0.0
24 +124.0
0.0 well graded SAND; with gravel; round to subround; little silt; wet; loose; 10YR 4/3 brown
SW cee125.0
Remarks: Boring Terminated (ft): 66.0 Hand augered down to 5' bgs

Resolution Consultants
800 LaSalle Ave, Suite 500
Minneapolis, MN 55402
Phone: (612) 376-2000
Fax: (612) 376-2271

(Continued Next Page)




Resolution

Boring and Well Construction Log

BORING #: PMW-2

Consultants Sheet 2 0f3
Client: Department of the Navy Logged By: MM
Location: NIROP, Fridley MN Northing: 1078394 Easting: 2811680 | Drilling Company: Traut Inc
Project #: 60276080 Ground Elevation (msl): 835.11 Hole Size (in): 2IN
Start Date: 9/2/2015 Drilling Method: Sonic Water Level (ft): 17
Finish Date: 9/2/2015 Drill Rig Type: Versa-Sonic Total Depth (ft): 66.0
=
_ o *&
<=0 gg £ 3 2 g2
o >0 S O < Soil Description =Ec
Q R3] o Q OO o ® o
Q- o5 0\ o Classification Scheme: USCS Nz
oE o] 8_ [a] O 1G] o Q
xr<= o 2] < ©
D A=
o
O
i aleyele)e well graded SAND; very fine to coarse sand; little fine to coarse gravel; little silt; wet; 10YR
26 0.0 4._4_4 4/2 dark grayish brown
0.0 ‘ '/_‘_: Z
] 0.0
28
0.0
| i SW
0.0
30
0.0
[ 0.0 ’
32 32.0
0.0 poorly graded SAND; very fine to coarse (mostly fine) sand; little silt; wet; loose; 10YR 4/2
dark grayish brown
| - @38.5' bgs: some silt
0.0 @42.5' bgs: mostly medium sand
34
0.0
[ 0.0
36
0.0
] 0.0
38
0.0
[ 0.0
40
00 SP
] 0.0
42
0.0
[ 0.0
44
0.0
[ 0.0
46
0.0
[ 0.0
48
0.0 485
poorly graded SAND; very fine to coarse (mostly medium) sand,; little silt; trace fine gravel;
B B 0.0 round to subround; wet; 10YR 4/2 dark grayish brown
50 SP .+150.0
Remarks: Boring Terminated (ft): 66.0 Hand augered down to 5' bgs

Fax: (612) 376-2271

Resolution Consultants
800 LaSalle Ave, Suite 500
Minneapolis, MN 55402
Phone: (612) 376-2000

(Continued Next Page)




Resolution

Boring and Well Construction Log

BORING #: PMW-2

Consultants Sheet$of 3
Client: Department of the Navy Logged By: MM
Location: NIROP, Fridley MN Northing: 1078394 Easting: 2811680 | Drilling Company: Traut Inc
Project #: 60276080 Ground Elevation (msl): 835.11 Hole Size (in): 2IN
Start Date: 9/2/2015 Drilling Method: Sonic Water Level (ft): 17
Finish Date: 9/2/2015 Drill Rig Type: Versa-Sonic Total Depth (ft): 66.0
=
—_ o o &
<=0 gg £ 3 2 g2
=) >0 s O s Soil Description =E¢c
Q oL = %) . . eno
8= o a I8 o Classification Scheme: USCS NS
= (OIS = O o o
x < o [%2] © O
) O=
]
50 O
0.0 poorly graded SAND; very fine to coarse (mostly medium) sand,; little silt; trace fine gravel;
round to subround; wet; 10YR 4/2 dark grayish brown
[ 0.0
52
0.0
[ 0.0
54
0.0
[ 0.0
56
0.0 SP
[ 0.0
58
0.0
[ 0.0
60
0.0
[ 0.0
62 62.0
0.0 poorly graded SAND; very fine to coarse (mostly fine) sand; some silt; trace fine to coarse
gravel; subround; wet; 10YR 4/2 dark grayish brown
- - @64-64.5' bgs: mostly medium sand
0.0 @65.5' bgs: 1" mostly medium
64
0.0 SP
[ 0.5
66 ~166.0
0.0 End of boring at 66.0 ft. bgs.

Remarks: Boring Terminated (ft): 66.0

Hand augered down to 5' bgs

Resolution Consultants
800 LaSalle Ave, Suite 500
Minneapolis, MN 55402

Phone: (612) 376-2000
Fax: (612) 376-2271




BORING #: PMW-3

Resolution Boring and Well Construction Log Sheet 1.0f 4

Consultants

Client: Department of the Navy Logged By: MM
Location: NIROP, Fridley MN Northing: 1078145 Easting: 2811181 | Drilling Company: Traut Inc
Project #: 60276080 Ground Elevation (msl): 835.05 Hole Size (in): 2IN
Start Date: 9/2/2015 Drilling Method: Sonic Water Level (ft): 26
Finish Date: 9/2/2015 Drill Rig Type: Versa-Sonic Total Depth (ft): 77.0
=
_ © °F
7 gg € 3 ] [=]a)
=) >0 s O s Soil Description =E¢c
Q oL = %) . . eno
8= o a I8 o Classification Scheme: USCS NS
= (OIS = O o o
x < o [%2] © O
) O=
]
o (§)
Top soil; SILTY SAND,; little clay; 10YR 2/1 black
2
0.0
4
SM
6
0.0
[ 0.0
8 I AR A A -
0.0 ‘o: ?7 0:‘ 5‘72 ivg\lg'g;a/g’egmsvc\r:\;lI:S)i)\r;e;ynfqigﬁ"tr?gcoarse sand; some silt; little fine gravel; trace clay nodules;
SW TS I
L - 244 9;‘71 : . . . .
0.0 AN AN 4 well graded SAND; very fine to coarse sand; some fine to coarse gravel; trace silt; moist;
vsee,® oteo, loose; 10YR 6/2 light brownish gray
10 @16-16.5' bgs: well graded sand and gravel
0.0
[ 0.0
12
0.0
[ 0.0
14
0.0
SW
0.0
16
0.2
[ 0.0
18
0.0
[ 0.0 -4
DS
20 - . 20.0
Remarks: Boring Terminated (ft): 77.0 Hand augered down to 5' bgs

Resolution Consultants
800 LaSalle Ave, Suite 500
Minneapolis, MN 55402

Phone: (612) 376-2000
Fax: (612) 376-2271

(Continued Next Page)




Resolution

Boring and Well Construction Log

BORING #: PMW-3

Consultants Sheet2of ¢
Client: Department of the Navy Logged By: MM
Location: NIROP, Fridley MN Northing: 1078145 Easting: 2811181 | Drilling Company: Traut Inc
Project #: 60276080 Ground Elevation (msl): 835.05 Hole Size (in): 2IN
Start Date: 9/2/2015 Drilling Method: Sonic Water Level (ft): 26
Finish Date: 9/2/2015 Drill Rig Type: Versa-Sonic Total Depth (ft): 77.0
=
—_ o o &
e ) € 3 k) an
=) >0 s O s Soil Description =E¢c
Q oL = %) . . eno
8= o a I8 o Classification Scheme: USCS NS
= Lo = O Q9
x <= o n @ 2
) O=
]
20 O
0.0 LEAN CLAY; medium plasticity; some silt; little fine to coarse gravel; round to subangular;
trace very fine to coarse sand; moist; 10YR 4/1 dark gray
[ 0.0
22
0.0
[ 0.0
24 CL
0.0
[ 0.0
26
0.0
B N 27.0
0.0 : poorly graded SAND; very fine to coarse (mostly medium) sand; some fine to coarse gravel;
round to subround; trace small cobble; subround; trace silt; wet; loose; 10YR 4/2 dark
28 grayish brpwn ) .
0.0 @39.8-40" bgs: some silt
[ 0.0
30
0.0
[ 0.0
32
0.0
[ 0.0
34 SP
0.0
[ 0.0
36
0.0
[ 0.0
38
0.0
[ 0.0
40 +140.0
Remarks: Boring Terminated (ft): 77.0 Hand augered down to 5' bgs

Fax: (612) 376-2271

Resolution Consultants
800 LaSalle Ave, Suite 500
Minneapolis, MN 55402
Phone: (612) 376-2000

(Continued Next Page)




Resolution

Boring and Well Construction Log

BORING #: PMW-3

Consultants SheetSof 4
Client: Department of the Navy Logged By: MM
Location: NIROP, Fridley MN Northing: 1078145 Easting: 2811181 | Drilling Company: Traut Inc
Project #: 60276080 Ground Elevation (msl): 835.05 Hole Size (in): 2IN
Start Date: 9/2/2015 Drilling Method: Sonic Water Level (ft): 26
Finish Date: 9/2/2015 Drill Rig Type: Versa-Sonic Total Depth (ft): 77.0
=
—_ o o &
e ) € 3 k) an
=) >0 s O s Soil Description =E¢c
Q oL = %) . . eno
8= o a I8 o Classification Scheme: USCS NS
= Lo = O Q9
x <= o n @ 2
o] =
]
40 O
0.0 poorly graded SAND; very fine to coarse (mostly medium) sand; some fine to coarse gravel;
round to subround; trace small cobble; subround; trace silt; wet; loose; 10YR 4/2 dark
grayish brown
0.0
42
0.0
[ 0.0
44
0.0
[ 0.0
46
0.0
[ 0.0
48
0.0 SP
[ 0.0
50
0.0
[ 0.0
52
0.0
[ 0.0
54
0.0
[ 0.0
56 56.0
0.0 poorly graded SAND; very fine to medium sand; trace silt; wet; loose; 10YR 4/3 brown
[ 0.0
58
0.0 SP
[ 0.0
60 .+60.0
Remarks: Boring Terminated (ft): 77.0 Hand augered down to 5' bgs

Resolution Consultants
800 LaSalle Ave, Suite 500
Minneapolis, MN 55402
Phone: (612) 376-2000
Fax: (612) 376-2271

(Continued Next Page)




Resolution

Boring and Well Construction Log

BORING #: PMW-3

Consultants Sheetdof 4
Client: Department of the Navy Logged By: MM
Location: NIROP, Fridley MN Northing: 1078145 Easting: 2811181 | Drilling Company: Traut Inc
Project #: 60276080 Ground Elevation (msl): 835.05 Hole Size (in): 2IN
Start Date: 9/2/2015 Drilling Method: Sonic Water Level (ft): 26
Finish Date: 9/2/2015 Drill Rig Type: Versa-Sonic Total Depth (ft): 77.0
=
—_ o o &
e ) € 3 k) an
o >0 S O < Soil Description =Ec
29 o9 = = i o8 5
8= o a 8 o Classification Scheme: USCS NS
= (OIS = O o o
x < o [%2] © O
) O=
]
60 O
0.0 poorly graded SAND; very fine to medium sand; trace silt; wet; loose; 10YR 4/3 brown
[ 0.0
62
0.0
SP
0.0
64
0.0
B 7] 0.0 well graded SAND; some gravel (up to 49%); wet; loose; 10YR 4/3 brown
66 SW poorly graded SAND; very fine to coarse (mostly fine) sand; little fine gravel; trace silt; wet;
10YR 4/3 brown
0.0 @68.5-70" bgs: mostly coarse sand
[ 0.0
68
0.0
[ 0.0
70
0.0
[ 0.0 SP
72
0.0
[ 0.0
74
0.0
[ 0.0
76
0.0
well graded SAND; with gravel; subround to subangular; trace small cobble; wet; 10YR 4/3
n SW +__brown I
0.0 End of boring at 77.0 ft. bgs.
Remarks: Boring Terminated (ft): 77.0 Hand augered down to 5' bgs

Resolution Consultants
800 LaSalle Ave, Suite 500
Minneapolis, MN 55402
Phone: (612) 376-2000
Fax: (612) 376-2271




Resolution

Boring and Well Construction Log

BORING #: PMW-4

Consultants Sheet1of
Client: Department of the Navy Logged By: MM
Location: NIROP, Fridley MN Northing: 1078131 Easting: 2811152 | Drilling Company: Traut Inc
Project #: 60276080 Ground Elevation (msl): 834.79 Hole Size (in): 2IN
Start Date: 9/3/2015 Drilling Method: Sonic Water Level (ft): 26
Finish Date: 9/3/2015 Drill Rig Type: Versa-Sonic Total Depth (ft): 75.0
=
— ) [ %
=0 gg £ 3 2 g2
22 z8 s O s Soil Description z E 5
3 o5 5 A © Classification Scheme: USCS QR
= Lo = O Q9
x < o (2] © O
o] =
o
0 O
Top soil; SILTY SAND; very fine to coarse sand; little clay; moist; 10YR 2/1 black
[ 0.5
2
4
0.3 SM
6
0.6
[ 11
8 8.0
0.6 poorly graded SAND; very fine to coarse (mostly fine) sand; little fine gravel; little silt; slightly
cohesive; moist; 10YR 4/2 dark grayish brown
[ 0.9 SP
10 .+[10.0
0.0 No recovery; two large concrete cobbles (up to 4" in size)
12
[ 0.9
14
16
18
20 20.0
0.0 well graded SAND; some gravel (up to 49%); large concrete boulder (>4" in size); wet; loose;
SW 210 10YR 4/2 dark grayish brown
B 7] 0.9 poorly graded SAND; very fine to coarse (mostly fine) sand; trace silt; 10YR 5/2 grayish
brown
22 @22.9' bgs: coarse sand and fine gravel; large cobble >4" in size
0.9 SP
| | .+[23.0
0.8 LEAN CLAY, medium plasticity; some silt; little fine to coarse gravel; subround to
24 subangular; trace very fine to coarse sand; moist; 10YR 4/1 dark gray
1.3 CL
25.0

Remarks: Boring Terminated (ft): 75.0

Hand augered down to 5' bgs

Resolution Consultants
800 LaSalle Ave, Suite 500
Minneapolis, MN 55402

Phone: (612) 376-2000
Fax: (612) 376-2271

(Continued Next Page)




Resolution

Boring and Well Construction Log

BORING #: PMW-4

Consultants Sheet2ofs
Client: Department of the Navy Logged By: MM
Location: NIROP, Fridley MN Northing: 1078131 Easting: 2811152 | Drilling Company: Traut Inc
Project #: 60276080 Ground Elevation (msl): 834.79 Hole Size (in): 2IN
Start Date: 9/3/2015 Drilling Method: Sonic Water Level (ft): 26
Finish Date: 9/3/2015 Drill Rig Type: Versa-Sonic Total Depth (ft): 75.0
=
—_ o o &
cw gg g 8 2 go
o >0 S O < Soil Description =Ec
29 o9 = = i S ® 5
8= o a 8 o Classification Scheme: USCS NS
= Lo = O Q9
x <= o n @ 2
o] =
o
O
1.1 LEAN CLAY; medium plasticity; some silt; little fine to coarse gravel; subround to
26 subangular; trace very fine to coarse sand; moist; 10YR 4/1 dark gray
1.0
[ 11
28
1.1
| | CL
1.3
30
1.2
[ 1.2
32 32.0
1.1 poorly graded SAND; very fne to coarse (mostly fine) sand,; little silt; trace fine to coarse
gravel; subround to subangular; moist to wet; 10YR 4/3 brown
| - @35.5' bgs: 1" silty clay with sand
1.1 @38.0' bgs: mostly coarse sand
34
0.9
[ 11
36
1.2
- T 13 SP
38
1.1
[ 11
40
0.9
] 0.9 415
42 poorly graded SAND, very fine to coarse (mostly fine) sand, little silt; 10YR 4/3 brown
1.1 SP 42.5
| i y SILTY SAND; very fine to fine (mostly very fine) sand; cohesive; wet; 10YR 4/3 brown
1.0
44
0.9 SM
[ 0.6 5
46 ".146.0
0.6 poorly graded SAND; very fine to coarse (mostly fine) sand; little silt; trace fine gravel;
subround to subangular; moist; 10YR 4/3 brown
[ 0.7
48
06 SP
[ 0.8 495
50
Remarks: Boring Terminated (ft): 75.0 Hand augered down to 5' bgs

Resolution Consultants
800 LaSalle Ave, Suite 500
Minneapolis, MN 55402
Phone: (612) 376-2000
Fax: (612) 376-2271

(Continued Next Page)




Resolution

Boring and Well Construction Log

BORING #: PMW-4

Consultants Sheet$of 3
Client: Department of the Navy Logged By: MM
Location: NIROP, Fridley MN Northing: 1078131 Easting: 2811152 | Drilling Company: Traut Inc
Project #: 60276080 Ground Elevation (msl): 834.79 Hole Size (in): 2IN
Start Date: 9/3/2015 Drilling Method: Sonic Water Level (ft): 26
Finish Date: 9/3/2015 Drill Rig Type: Versa-Sonic Total Depth (ft): 75.0
=
—_ o o &
e ) € 3 k) an
=) >0 s O s Soil Description =E¢c
Q oL = %) . . eno
8= o a I8 o Classification Scheme: USCS NS
= (OIS = O o o
x < o [%2] © O
) O=
]
50 O
0.6 poorly graded SAND; very fine to fine (mostly fine) sand; some silt; slightly cohesive; moist;
SP 10YR 4/2 dark grayish brown (continued)
B 7] 0.8 well graded SAND; very fine to coarse sand; little silt; 10YR 4/2; dark grayish brown
52 @57-57.5' bgs: mostly medium sand
0.8
[ 0.8
54
08 SW
[ 0.9
56
0.9
[ 0.8
58 poorly graded SAND; very fine to coarse (mostly fine) sand; trace silt; 10YR 4/2 dark grayish
brown
0.9
[ 1.0
60
0.7
[ 0.7
62
0.6
[ 0.6
64
0.6
[ 0.4
66
0.5 SP
[ 0.6
68
0.7
[ 0.5
70
0.6
[ 0.6
72
0.7
[ 0.7
74
0.7
0.6 75.0
End of boring at 75.0 ft. bgs.
Remarks: Boring Terminated (ft): 75.0 Hand augered down to 5' bgs

Fax: (612) 376-2271

Resolution Consultants
800 LaSalle Ave, Suite 500
Minneapolis, MN 55402
Phone: (612) 376-2000




Resolution
Consultants

Boring and Well Construction Log

BORING #: Iw-1
Sheet 1 of 1

Client: Department of the Navy

Logged By: MM

Location: NIROP, Fridley MN

Northing:

Easting:

Drilling Company: Mateco Well Drilling

Project #: 60276080

Ground Elevation (msl):

Hole Size (in): 2IN

Start Date: 12/19/2015

Drilling Method: Sonic

Water Level (ft): 33

Finish Date: 12/21/2015

Drill Rig Type:

Roto Sonic Mini Geoprobe

Total Depth (ft): 76.0

Depth
(ft bgs)
Recovery
(percent)

PID (ppm)

USCS Code

Graphic

Soil Description
Classification Scheme: USCS

Soil
Lab Sample
Collection Depth

12

14

16

18

20

22 7

24

26

28

30

32 7]

34

36 7]

38 7]

40

- 40

44

46

- 48

50

52

- 54

56

58

- 60

- 62

64

- 66

- 68

70

72

- 74

76

65.0

Blind drill to 65' bgs

SP

~176.0

<1 inch of recovery

poorly graded SAND; very fine to fine; wet; loose; 10YR 4/2 dark grayish brown

End of boring at 76.0 ft. bgs.

Remarks:

Boring Terminated (ft): 76.0

Fax: (612) 376-2271

Resolution Consultants
800 LaSalle Ave, Suite 500
Minneapolis, MN 55402
Phone: (612) 376-2000




Resolution
Consultants

BORING #: 1W-2

Boring and Well Construction Log Sheet Lof 4

Client: Department of the Navy Logged By: MM
Location: NIROP, Fridley MN Northing: Easting: Drilling Company: Mateco Well Drilling
Project #: 60276080 Ground Elevation (msl): Hole Size (in): 2IN
Start Date: 12/17/2015 Drilling Method: Sonic Water Level (ft): 33
Finish Date: 12/21/2015 Drill Rig Type: Roto Sonic Mini Geoprobe Total Depth (ft): 76.0
=
_ o *&
<=0 gg £ 3 2 g2
=) >0 s O s Soil Description =E¢c
g2| 2% Y a g lassification Scheme: USCS 852
8= o5 a o © Classification Scheme: =
= Lo = O Q9
x <= o n @ 2
) a=
o
0 (@]
SILTY SAND; very fine to coarse sand; little clay; cohesive; little fine gravel; subround to
subangular; moist; medium dense; 2.5Y 2.5/1 black
2
20 132.2
4
SM
] 76.7
6
285
[ 19.0
8 100
7.5
well graded SAND; very fine to coarse; trace fine gravel; subround to subangular; moist;
- - loose; 2.5Y 5/2 grayish brown
14 @15' bgs: trace cobble (up to 3.5" in size); round
10 A
S8y
" v e
9-0.8°2.4
13 v e 8 e
40 i s
[ 7 o' g0’ ge
W L
14 LI ML S
13 PR
z:.o‘- 8.0
[ 0.3 LK
16 ke
0.0
0.0 175
18 100 well graded SAND; very fine to coarse sand; trace silt; trace cobble (up to 3.5" in size);
00 round; moist; loose; 2.5Y 5/3 light olive brown
= B SW
0.0 :
20 —4:®1200
Remarks: Boring Terminated (ft): 76.0

Resolution Consultants
800 LaSalle Ave, Suite 500
Minneapolis, MN 55402
Phone: (612) 376-2000
Fax: (612) 376-2271

20's, windy, cloudy

(Continued Next Page)




Resolution
Consultants

BORING #: 1W-2

Boring and Well Construction Log Sheet 2of 4

Client: Department of the Navy Logged By: MM
Location: NIROP, Fridley MN Northing: Easting: Drilling Company: Mateco Well Drilling
Project #: 60276080 Ground Elevation (msl): Hole Size (in): 2IN
Start Date: 12/17/2015 Drilling Method: Sonic Water Level (ft): 33
Finish Date: 12/21/2015 Drill Rig Type: Roto Sonic Mini Geoprobe Total Depth (ft): 76.0
=
- © °F
v g"é S kS Q 28
=) >0 s O s Soil Description =E¢c
Q oL = %) . . eno
8= o a I8 o Classification Scheme: USCS NS
= Lo = O Q9
x <= o n @ 2
) O=
]
20 O
0.0 LEAN CLAY; medium plasticity; some silt; little fine to coarse sand; trace fine gravel;
subround to subangular; moist; 2.5Y 4/1 dark gray
[ 0.1
22
0.2
100 0.0
0.1
24
0.0
[ 0.0
26
0.0
[ 0.0
28 100
0.0
[ 0.0
30 cL
0.0
[ 0.0
32
0.0
100
0.0
34
0.0
[ 0.0
36
0.0
[ 0.0
38 100
0.0
0.0 395
40 ) 077/5/ 40.0 well graded SAND; very fine to coarse sand; with fine to coarse gravel; subround to
Remarks: Boring Terminated (ft): 76.0

Fax: (612) 376-2271

Resolution Consultants
800 LaSalle Ave, Suite 500
Minneapolis, MN 55402
Phone: (612) 376-2000

20's, windy, cloudy

(Continued Next Page)




BORING #: 1W-2

Resolution Boring and Well Construction Log Sheet 3 o 4

Consultants

Client: Department of the Navy Logged By: MM
Location: NIROP, Fridley MN Northing: Easting: Drilling Company: Mateco Well Drilling
Project #: 60276080 Ground Elevation (msl): Hole Size (in): 2IN
Start Date: 12/17/2015 Drilling Method: Sonic Water Level (ft): 33
Finish Date: 12/21/2015 Drill Rig Type: Roto Sonic Mini Geoprobe Total Depth (ft): 76.0
=
_ © °F
7 gg £ 3 ] [=]a)
o >0 S O < Soil Description =Ec
Q R3] o Q OO o ® o
8= 25 a 8 o Classification Scheme: USCS NS
= xre T %) o 33
o] =
]
40 O
0.0 SW 7/'07 -:070 | subangular; some silt; wet; loose; 2.5Y 3/2 very dark grayish brown |
; Z 4 well graded SAND; very fine to coarse sand; with fine to coarse gravel; subround to
| i SW s * subangular; some silt; wet; loose; 2.5Y 3/2 very dark grayish brown
0.0 4;4_ well graded SAND; very fine to coarse sand; some fine to coarse gravel (up to 2" in size);
. . subround to angular; some silt; wet; loose; 2.5Y 3/2 very dark grayish brown
42 @58-58.5' bgs: sand/clay lense
0.0
100
0.0
44
0.0
[ 0.0
46
0.0
[ 0.0
48 100
0.0
[ 0.0
50
SW
52
0.0
40
54
0.0
56
0.0
58 60 1.0
[ 1.1
60 o .:..'- .:..' 60.0

Remarks: Boring Terminated (ft): 76.0

Resolution Consultants
800 LaSalle Ave, Suite 500
Minneapolis, MN 55402

20's, windy, cloudy

Phone: (612) 376-2000
Fax: (612) 376-2271

(Continued Next Page)




Resolution Boring and Well Construction Log ~ **"¢% ™
Consultants g g Sheet 4 of 4
Client: Department of the Navy Logged By: MM
Location: NIROP, Fridley MN Northing: Easting: Drilling Company: Mateco Well Drilling
Project #: 60276080 Ground Elevation (msl): Hole Size (in): 2IN
Start Date: 12/17/2015 Drilling Method: Sonic Water Level (ft): 33
Finish Date: 12/21/2015 Drill Rig Type: Roto Sonic Mini Geoprobe Total Depth (ft): 76.0
=
—_ o o &
e ) € 3 k) an
=) >0 s O s Soil Description =E¢c
Q oL = %) . . eno
8= o a I8 o Classification Scheme: USCS NS
= Lo = O Q9
x <= o n @ 2
D 8=
]
60 O
No recovery
62
0
64
66
68 0
70
72
0
74
76 76.0
0 End of boring at 76.0 ft. bgs.
Remarks: Boring Terminated (ft): 76.0

Resolution Consultants
800 LaSalle Ave, Suite 500
Minneapolis, MN 55402
Phone: (612) 376-2000
Fax: (612) 376-2271

20's, windy, cloudy




Resolution
Consultants

Boring and Well Construction Log

BORING #: IW-3
Sheet 1 of 1

Client: Department of the Navy

Logged By: MM

Location: NIROP, Fridley MN

Northing:

Easting:

Drilling Company: Mateco Well Drilling

Project #: 60276080

Ground Elevation (msl):

Hole Size (in): 2IN

Start Date: 12/18/2015

Drilling Method: Sonic

Water Level (ft): 33

Finish Date: 12/21/2015

Drill Rig Type: Roto Sonic Mini Geoprobe

Total Depth (ft): 76.0

Depth
(ft bgs)
Recovery
(percent)
PID (ppm)

USCS Code
Graphic

Soil Description
Classification Scheme: USCS

Soil
Lab Sample
Collection Depth

12

14

16

18

20

22 7

24

26

28

30

32 7]

34

36 7]

38 7]

40

- 40

44

46

- 48

50

52

- 54

56

58

- 60

- 62

64

- 66

- 68

70

72

- 74

76

60.0

Blind drill to 60" bgs

76.0

No recovery

End of boring at 76.0 ft. bgs.

Remarks:

Boring Terminated (ft): 76.0

Resolution Consultants
800 LaSalle Ave, Suite 500
Minneapolis, MN 55402
Phone: (612) 376-2000
Fax: (612) 376-2271




BANN FORMS TECHNOLOGY - 651-224-5135

MINNESOTA DEPARTMENT OF HEALTH Minnesola Well and Boring .’)’5 G? 2
LR WELL AND BORING SEALING RECORD  ;in9'™ S37R5]
County Name Minnesola Unique Well No. .
Anoka Minnesota Statutes, Chapter 1031 or W-series No. S ! 7<,_\(7
4/ T 1
Township Name Township No. [Range No. |Section No. [Fragtion (sm. — |g.)| Date Sealed [ Date Well or Boring Conslructed
Fridley 30 24 |27 NW NW SE: T b <8 M e
GPS Latilude___ degrees. minutes__ seconds Depth Before Sealing f,@ éﬂ_ ___ It | Originat Depth, ('é éz ft.
L H i inut d
OCATION: Longitude. degrees minutes____ seconds BAUIFER(S) STATIC WATER LEVEL
Numerical Street Address or Fire Number and Gity of Well or Boring Location Single Aquifer [J Multiaguiter y
B - Measured Estimated Date it
4800 E River Rd, Fridley MN 55421 WELL/BORING QJ Estimated  Date
[T water-Supply Well I Monit. Well i
TR 2%.5
ﬁhsogzzlle;r?(grrgﬁlllﬁq;' wellor bering Shcaukctcgnmapn mp.rc:e ﬂ;ng [ Env. Bore Hole /' [ Ciher = t. below [J above Jand surface
N %J fiyes, rous, and CASING TYPE(S) 7
= ; \ /—M_ (D steel [ Plastic O Tde O Other =
i ! }' WELLHZAD COMPLETION
' €
At T Q l%‘p/ Outside: [ Well House Al Grads Inside: [ Basement Offset
Y e L{i [ Pitiess Adapleriunit /[ Buried i wel Pil
; = do . [ Buried
J. 5 3 Wl it Bl o
Other
—— 1 Mile ————— 5 O othar =
PROPERTY OWNER'S NAME/COMPANY NAME CASING(S)
NAVFAC - Midlant l'"7 Depth Sat in oversize hole? Agpnular space initially grouted?
Property owner's mailing address if diffarant lhan well Iocation address indicaled above 6}\ in.from_ g 2 o @ K t Vs I o Yas O No [ Unknown
9324 Virgina Ave
Norfolk, VA 23511 in. from lo fl, O Yes O No 0O Yes O No O Unknown
’
in. from lo fl, a Yes 8 No O Yes O No O Unknown
WELL OWNER'S NAME/COMPANY NAME SCREEN/OPEN HOLE
Same é @
Well owner’s mailing address if different than properly owner's address indicaled above Screen from ft Open Hole from to ft.
OBSTRUCTIONS
O Rods/Drop Pipe [ Check valve(s) [J Debris OFun [ No Obstruction
Type of Obslructions (Describe)
GEOLOGICAL MATERIAL J COLOR | MARDNESS OF FHOM[ TO |Obsluctions removed? [J Yes [JNo Describg S il
PUMP
It il known, indicate estimated formalion Iag from nearoy wall or baring. .
1o [& ol e £
Y Q\ﬁ/ YCL\I O Removed IdNot Present O other

Supd el | By 14

{
[4

A R

Sound J lof

O No Annular Spacf Exists O Annular Space Grouted wilh Tremie Pipe [ casing Perforation/Remaval

m é, /? M 0 Removed

METHOD USED TOQZé.'RL ANNULAR SPACE BETWEEN 2 CASINGS, OR CASING AND BORE HOLE:

e infrom__ [ Perforated

in. lram 3 Perforated O Removed

Type of P

DO other____

GROUTING MATERIAL(S) /l NMHZEN Ibs., one bag of bentonite = 50 Ibs.)
Grouting Matean%W from_ tn@ . vyads__ [ bags

from yards bags

from yards, bags

REMARKS, SOURCE OF DATA, DIFFICULTIES [N SEALING

OTHER WELLS AND BORINGS

Other unsealed and unused well or boring on property? Yos @ No How many?

WM, DERT OF HEALTH SOPY

LICENSED OR REGISTERED CONTRACTOR CERTIFICATION
This well or boring was sealed in accordance with Minnesota Rules, Chapter 4725. The information contained in this report
is true to the best of my knowledge.

Busingss Name Licanse or Registration No.

ified Repre: Slgnature Dater

g//a/ffz

‘Name of Per Sealing Well or

Cartified Rep. No.

7 oy




BANN FORMS TECHNOLOGY - 651-224-5135

PROPEATY OWNER'S NAME/COMPANY NAME
NAVFAC - Midiant

Diamal ., Depth @ (‘
%from7 { ; o U1t

Mi : - o S
WELL OR BORING LOGATION EE_E_MKQFD?(E% %?ERTMENT OF HEAéTH y égr;iﬁzolt\laowen and Boring ;E { 3 5 f]'oz 57 ;9\
County Name W G SEALING RECORD Minnesata Unique Well No. Y T
Anoka Minnesota Statutes, Chapter 1031 or W-serles No. ?):/ Li{ 744 &
| Township Name Townshlp No. |Range No, |Section No. |Fraction {sm. = Ig.)| Date Sealed N [ Date Well or Borina Constructed
Fridley 30 24 |21 |NWNWSE lile S-1F b 9-2-/<
GPS Lalilude___ degrees, minutes seconds Depth Before Saafing t Q (p it. | Original Depth C 2 ; 1
LOCATION: Longitude degrees. minutes. seconds AQUIFER(S) S TATICWATERILEVED
Numerical Street Address or Fire Number and City of Well or Boring Location Singta Aquifer  [CJ Multiaquiter
5 M d Estimated Date Measure..
4800 E River Rd, Fridley MN 55421 (WeLLBoRING astrad [} Estimaiad  Dete Messur
LT water-Supply Wil 3 Monit. Well (1_8 S/ .
an:;mr:gcm%gg’ well o boring Q mlhc:nr:\npwof ol bonng O Env. Bore Hole #° [ Gther Y ft. /Jl‘)elow O above land surface
1 \ lings, roads, i ngs CASING 77 5 7
AR R 17 3) O steel Piastic [ Tile LJ Other . —
= (‘Q WELLHEAD COMPLETION
h i LT Outslde: TJ Well House /E/AI Grade Inside: [J Basement Offset
"f‘ﬂ [ Fittess Adapter/unit ¢ 1 Buried 0 well P
feed : O Buried
i i J_ 0 well it
i [ Other.
———1 Mile ———— O other -
CASING(S)

Sat in oversize hole? tar space initially grouted?

Property owner's mailing address if different than well location address indicaled above .V.tﬁ u No Yas u No n Unknown
9324 Virgina Ave
Norfolk, VA 23511 in. from lo fl O Yes O No OvYes [ONo [ Unknown
y
in. from o fl BOvyes ONo OvYes ONo O Unknown
WELL OWNER'S NAME/COMPANY NAME SCREEN/OPEN HOLE )
[ ot
Well owner's mailing address if different than properly owner's address indicated above Screen from fo L Tt Open Hole from to ft.
OBSTRUCTIONS
O Rods/Orop Pipe [ Check valve(s) [ Debris OFin  [Z] No Obstruction
Type of Obstructions {Describe)
GEOLOGICAL MATERIAL ] COLOR HARDNESS OF | FROM | 70 |Obslructions removed? [ Yes [JNo Describa
= - " = PUMP
Il not known, indicate estimated formation lgg fram nearby well or boring.
Type "
2L |6 /
L @'L@Agjl /‘]}‘a\; O 0 Removed 5{ Not Present O oer
Saudl i

Bn| S |/ 13

METHOD USED TO §ZAL ANNULAR

SPACE BETWEEN 2 CASINGS, OR CASING AND BORE HOLE:

éﬁbﬁ[/‘z} \l/ 5 /2) {ﬂ(;-, 3 No Annular Space Exists O Annular Space Grouted with Tremie Pipe O Casing Perloration/Removal
Val in. from i ) oI, [ Perforated [ Removed
tn. from M/éﬁﬂ//f 3 Perforated O Removed
Type of Parforalor
O Other. o

GROUTING MATERIAL(S)

oo e X LIt O GG

(One bag of cement = 94 lbs,, one bag of bentonite = 50 Ibs.)

yards_/ bags

yards,

fram, bags

from yards bags

OTHER WELLS AND BORINGS

REMARKS, SOURCE OF DATA, DIFFICULTIES IN SEALING

Other unsealed and unused well or boring on property?

Yes [@ No How many?

is true (o the best of my knowledge.

LICENSED OR REGISTERED CONTRACTOR CERTIFICATION
This well or boring was sealed in accordance wilh Minnesota Rules, Chapter 4726. The information contained in this report

it W

“License or Ffegislral;'an No.

fied Reprasantat 1alure

MING, DERT O

/7774

Name of Person bmw Welf or

ey § 4 7

Cartifiad Fep. No, Date




BANN FORMS TECHNOLOGY - 651-224-5135

Numerical Streel Address or Fire Number and Cily of Well or Boring Location

4800 E River Rd, Fridley MN 55421

AQHIFER(S) STATIC WATER LEVEL
Single Aquiter ] Multiaguiter

Skateh map of well or boring
lacation, showing property

o % lines, roads, and buildings.
N

Show exact location of well or boring
in seclion grid with "X.”

/

Mi i =2
WELL OR BORING LOCATION WELLMKQEOB% %Eﬂ?i\‘l\HTMENT OF HG?EECDR Sér;rlliﬁzolglaOWell and Boring ,;d’ po, (? 3]
County Name ﬁ SEALHN Minnesola Unique Well No. N
Anoka Minnesota Statutes, Chapter 103! Qr W-series No. ¢ / ¢ 7 (@
Township Name Tawnship No. |Range No, [Section No, |Fraclion (sm. = Ig.)| Date Sealed . | Date Well or Borina Construcled
Fridley 30 24 |27 |NWNWSE ~ =1 G-2-/5
GPS Lalilude___ degrees minules seconds | pepth Before Sealing 2 <'— 1. | Original Depih ; ; i
LOCATION: Longitude. degrees minules seconds

fWELL/BORING M i d Date M ]

[0 water-Supply Well Bl Monit. Well
O Env. Bore Hole / 3 Cther ; )~ ; I;,ém £ above land surface

CASING TYPE(S)

(m] Steul/é Plasic O Tile O Other

\l/ V| 7bl77

y "/

Type of Perforator,

ot ot WEL}#E&D COMPLETION
W {3
T \ wﬂ Outside: [ well House Al Grade Inside: [ Basement Ofiset
 Mile /\{\ 220/ [ Pitless Adapler/Unit 0 Buried 0 well Pi
o 1 2 it ; [ Buried
l fﬁé}) 0 well Pit
5 0 other.
p———1 Mite —— O othar —
PROPERTY OWNER'S NAME/COMPANY NAME CASING(S)
NAVFAC - Midlant Diamater _ Depth Sal In oversiza hala? Annular space initially grouted?
Praperty owner's mailing address if different than well localion address indicaled above infrom o lo__- !( _> ft /dq;i I Mo u Vo N n Unknown
9324 Virgina Ave
Norfolk, VA 23511 in. from lo fl, 0 ves O e Oves [ONo [ Unknown
in. from to -, 0 Yes B Ne OYes DOnNo D Unknown
WELL OWNER'S NAME/COMPANY NAME SCREEN/OPEN HOLE
Same 7 O -7.,\.—-
Well owner's mailing address if different han properly owner's address indicated above Screen from to ft.  Open Hole from lo ft.
OBSTRUCTIONS
[ Rods/Drop Pipe [ Check Valve(s) [ Debris OFir [ No Obstruction
Type of Obslructions (Describe) .
GEOLOGICAL MATERIAL | COLOR | HARDNESS OR FHOM| 7O |Obstructions removed? [ Yes [JNo Dascrib
3 PUMP
If not known, indicate estimated formation log from nearby well or boring.
b | s 1oly|m ‘
/ [ Removed %]m Present O Other
fx"ﬁ \ L} [D METHOD USED TO,GEAL ANMULAR SPACE BETWEEN 2 CASINGS, OR CASING AND BORE HOLE:
I [(/ ZD [ No Annular Space Exists 3 Annular Space Grouled with Tremie Pipe [ Casing Perforalion/Aemoval
Z() Z b in. fram Z ft. O Perforated [ Removed
in. from M / % % O Perforated O Removed

0 Cther

GROUTING MATERIAL(S) (One bag ot cement = 94 Ibs., one bag of bentonite = 50 Ibs.)

Grouting Materiay/ Zf’ﬁ E (Kﬁifﬂﬁfam 0 toﬁv yards L bags

from t. yards

bags

from to ft. yards,

bags

REMARKS, SOURCE OF DATA, DIFFICULTIES IN SEALING

OTHER WELLS AND BORINGS

Other unsealed and unused well or boring on properly? Yes [[@ No How many?

LICENSED OR REGISTERED CONTRACTOR CERTIFICATION

This well or boring was sealed in accardance with Minnesota Rules, Chapter 4725. The information contained in this report

is true to the best of my knowledge

L Business Name “License or Registration No.

WHied Repmsen.laﬂ Shraturs Cartified Rep. No Date
MUNNL, BEFT O HEALTS SOPY mepm{nﬂs !./ﬁﬁﬂsz ] /ﬂ///

l




BANN FORMS TECHNOLOGY -« 651-224-5135

MINNESOTA DEPARTMENT OF HEALTH Minnesola Well and Boring 203 ¢
WELL OR BORING LOCATION N 8 OQC?
e WELL AND BORING SEALING RECORD  yimoot, M 1289

y 2sola Unique Well No. S

Anoka Minnesota Statutes, Chapter 103! N saarles No. g / L{/’ &L’?
Township Name Township No. |Range No, [Section No. |Fraction (sm, = Ig )| Date Sealed | Date Well or Borina Constructed
Fridley 30 24 |27 NW NW SE: S G375
GPS Lalitude degrees, minutes. seconds Depth Before Sealing. 2 5 1. | Original Depth 7 [
LOCATION: Longitude degrees. minules seconds

Numerical Street Address or Fire Number and City of Well or Boring Location

4800 E River Rd, Fridiey MN 55421

IFER(S)
ingle Aquiter I Mulliaquifer

os

STATIC WATER LEVEL

Sketch. map of well or boring

Show exact location of well or boring
locatiop, shawing pmpeny

In section grid with “X."

(WELL/BORING

Monit. Well
0O other

[T water-Supply Well
{J Env. Bore Hole

Measured [ Estimated Date M

26-1 5 . /Z{below 0 above land surface

lines Aoads, and bulld

il

CASING TYPE(S)

O Stee! Plastic [ Tile L] Other

/

WELLHEAD COMPLETION

2 L-IV ﬂﬁz;" Outside: [J well House At Grada Inside: [ Basement Ofiset
% Mi'm 0 Pitless Adapterunit /1 Buriad O wei i
B S O Buried
J_ | 3 el Pit
s @ 0 Cther.
—— f Mile ——— O Other .
PROPERTY OWNER'S NAME/COMPANY NAME CASING(S)

NAVFAC - Midlant

Diameter Dapth
,,Miin fromﬁ to_Zg.

Set in oversize hole? space inilially grouted?

Properly owner's mailing address if different lhan well lacalion address indicaled above Yes I No ‘s 0 No 0 Unknown
9324 Virgina Ave
Norfolk. VA 23511 in. from lo ft. O ves O nNo Oves HANo [ Unknown
r
in, from lo ft, 0 Yes B No Oves EnNo [ Unknown
WELL OWNER'S NAME/COMPANY NAME SCREEN/OPEN HOLE
Same 0o 75
Well owner's mailing address if dilferent than properly owner's address indicated above Screen from ft.  Open Hole from to ft.
OBSTRUCTIONS
[ Rods/Drap Pipe [ Check Valve(s) [ Debris OFit & No Obstruction
Type of Obslructions (Bescriba)
GEOLOGICAL MATERIAL I COLOR "ﬁggmiﬁ%ﬁ“ FHOM[ TO |Obslructions removed? [JYes [JNo Describe
= " - P PUMP
I not known, indicate estimated formation log from nearby,well or boring
O Type 7
cele | bua
) [7{‘ O Removed Mol Present O other
/mﬂl‘;{f[ AH/\ / / O WETHOD USED T(’SEAL ANNULAR SPACE BETWEEN 2 CASINGS, OR CASING AND BORE HOLE:
SC?/IIA/ = b / O 7 D O No Annular Space Exists O Annular Space Grouted with Tremie Pipe {0 Casing Perforation/Removal
/ 4 in. from /1-0 A O Perforated O Removed
(/dfff/ 1wl Sua, 2017 _ MM//?
L | 7 in, fro & t. 3 Perforated O Removed

Samd 275

Type of Perfarator.

0 other

GROUTING MATERIAL(S)

Grouting MakeriaiM&ﬁ'Mﬁé (? to 75_;

(One bag of cement = 94 Ibs., one bag of bentonite = 50 Ibs.)

yards / bags

REMARKS, SOURCE OF DATA, DIFFICULTIES IN SEALING

from lo It, yards bags
from 1o fl, yards bags
OTHER WELLS AND BORINGS
Other unsealed and unused well or boring on properly? Yes [@ No How many?

WUNINL BEE T O HEALTH 20PY

LICENSED OR REGISTERED CONTRACTOR CERTIFICATION
This well or boring was sealed in accordance with Minnesota Rules, Chapler 4725. The informalion contained in this report

is true to lhe best of my knowledge.,

Business Name

License or Registration No.

*Zz

fied Representative Signature

Tanyti

7 @’?’(fé’/

Certified Rep. No. Dale

Name of Person Sealing Well or

1




WELL OR BORING LOCATION
County Name

f nok,

MINNESOTA DEPARTMENT OF HEALTH

WELL AND BORING SEALING RECORD

Minnesota Statutes, Chapter 1031

Minnesota Well and Boring H
Sealing No.

339285

Minnesota Unique Well No.
or W-series No.

{Leave blank if nof known}

§15 ot

Township Name Township No. |Range No. {Section No. Fractlon sm —va,lg)

e . 3 » ] |
;"f’ ;f“f!r‘i?’ 2 Lﬁé} o {fi ii}g; B /‘ J'if /‘

Date Sealed Date Well or Boring Constructed

GPS LOCAT’l’ON - decimal degrees (to four decimal places)

Latitude. Longitude

Vo

Depth Before Sealing ft. | Original Depth

Numenca! Street Address or Fire Number and City of Well or Boring Location

j;fg/(w} Z: 5 fffl é;f?f

AQUIFER(S) STATIC WATER LEVEL

Single Aquifer [_] Multiaquifer

Sketch map of well or boring
location, showing property
lines, roads, and buildings.

Show exact location of well or boring
in section grid with “X”

WELL/BORING

{] water-Supply Well {7] Monit. Well
{71 Env. Bore Hole [E Other f “i

ey o

N CASING TYPE(S)
[ steel [ Plastic (7] Tile (] Other
WELLHEAD COMPLETION
w
Outside: || Well House ] At Grade Inside: [_] Basement Offset
{7 Pitless Adapter/Unit [ Buried L Well Pit
(7] Buried
L Owellpit o
¢ oo ther
} 1 Milo | @’Other__éﬁ 2yt
PROPERTY QZVNER 'S NAME/COMPANY NAME CASING(S)
ﬂf "%i {,fjf'ge} A . §¥ }, ,}f},ﬁ;g}’q‘ Diameter Depth Set in oversize hole? Annular space initially grouted?
Property owner's mailing address if different than well location address indicated above e in. from ﬁ to ~;§‘ J ft. [g‘TYes [ No @f\(es D No D Unknown
£ / i ;w s
&j;{jj Myt 7 ’p{;‘ in. from to ft, [ Yes {INo 1 Yes [(No [ Unknown
f 341 f
Adghy Y -‘&j ;fy”{} in. from to ft. ) Yes I No ] Yes [OJNo ] Unknown
WELL OWNER;%} NAME/COMPANY NAME SCREEN/OPEN HOLE
b e i g
Well owner’s mailing address if differenit than property owner’s address indicated above Screen from /‘/ ‘?éj ft.  Open Hole from to ft.
OBSTRUCTIONS
{71 Rods/Drop Pipe [] Check Valve(s) {] Debris I Fili [R’No Obstruction
Type of Obstructions (Describe)
GEOLOGICAL MATERIAL COLOR ”?ggai?ﬁ)ﬁ“ FROM| TO |Obstructions removed? [_]Yes [JNo Describe
PUMP
If not known, indicate estimated formation log from nearby well or boring.
Type,
s <3 o
BIE e L2 ‘3’1 [} Removed ﬂ Not Present [} Other
F : #
B o 3 44 | j¢7 |METHOD USED TO SEAL ANNULAR SPACE BETWEEN 2 CASINGS, OR CASING AND BORE HOLE:
" o i | w .o |1 No Annular Space Exists [_] Annular Space Grouted with Tremie Pipe [7] Casing Perforation/Removal
Lo e F& |32
in. from__, ft. [} Perforated ] Removed
4 € wyr | ]
Ara S5 e \ad ygé,w
- o in. from L o4 ft, ] Perforated "] Removed
Bria ) | F7F
Type of Perforator
VARIANCE
Was a variance granted from the MDH for this well? [ ] Yes [ JNo TN#
GROUTING MATERII-75) (One bag of cement = 94 Ibs., one bag of bentonite = 50 lbs.)
4
& LB FE . &
Grouting Material_# gﬂi"f {&fyé_i oI wom_ &2 w ; Lot yards fi bags
from to t. yards bags
from to, ft. yards, bags

REMARKS, SOURCE OF DATA, DIFFICULTIES IN SEALING

T

OTHER WELLS AND BORINGS

Other unsealed and unused well or boring on property? [ Yes [ JNo How many?

H 330285

LOCAL COPY «d

LICENSED OR REGISTERED CONTRACTOR CERTIFICATION
This well or boring was sealed in accordance with Minnesota Rules, Chapter 4725. The information contained in this report

is true to the best of my knowledge.
/o9

License or Registration No.

M¢

o 'wf
Certified Rep. No. Date

Cem’f ed Represenlai/ve S/gnature

o

g i ;o
Lty faded &
Name of Person Sealfng Well or Boring

HE-01434-14 ID# 53159

5/13R



e.\

MINNESOTA DEPARTMENT OF HEALTH Minnesota Well and Boring @% @
o e RO AN WELL AND BORING SEALING RECORD  5e2ne !, 33921
County Name ; Minnesota Unique Well No. ﬂ;: P A
f? 1o ,i(l;f Minnesota Statutes, Chapter 1031 Qrsories Noy S/ &t g
Townshlp Name Township‘No. Range No. |Section No. E:N{IOI'] (sm - lg ) | Date Sealed Date Well or Boring Constructed
Fidlye 30 |aq |29 |$ g G AE i /5 - i i
GPS LOCATICSN - decimal degrees (to four decimal places) . -
Depth Before Sealing ,f? ’;g' Original Depth & gjig it.
Latitude Longitude
AQUIFER(S) STATIC WATER LEVEL
Numerical Street Address or Fire Number and City of Well or Boring Location ﬁ Single Aquifer [ Multiaquifer .
> o 4 WELL/BORING [}fMeasured "] Estimated Date Measured
£ Ay ok, "?‘?flg 2 [°) Water-Supply Well [ ] Monit, Well
ﬁhgg};é(gcgr:gcveggq)?f well or boring Iokett?gnm:t?o%r%egr%;gﬂ;ng 7] Env. Bore Hole L"@’Other £ }l £ IB(below {71 above land surface

es, roads, and buildings.

Type of Perforator

N CASING TYPE(S)
[ steel [ Plastic [Tile (] Other
WELLHEAD COMPLETION
w|
¥ Outside: [[] Well House ] At Grade Inside: [_] Basement Offset
[[] Pitless Adapter/Unit [ Buried L well Pit
"] Buried
[ well Pit
s 7] other
} 1 Mile [£) Other__£
PROPERTY OWNEB’S NAME/COMPANY NAME CASING(S)
f’%&? i & o fH A b Diameter Depth Set in oversize hole? ~ Annular space initially grouted?
Property owner's mailing address if different than well location address indicated above in. from /} to ‘?;’ it ,@ Yes [ No [m Yes [JNo [ Unknown
§§§§ﬁtfi i ;f@iﬁié» e
. in. from to f. ] Yes [J No [ Yes [ONo [ Unknown
in. from to. ft. [ Yes [ No [ Yes [ONo  {7] Unknown
WELL OWN?R S NAME/COMPANY NAME SCREEN/OPEN HOLE
e “Fh
Well owner’s mailing address if different than property owner's address indicated above Screen from "7}{ i{& ft.  Open Hole from to ft.
OBSTRUCTIONS
{"] Rods/Drop Pipe {71 Check Valve(s) {1 Debris (] Fil @ No Obstruction
Type of Obstructions (Describe)
GEOLOGICAL MATERIAL COLOR “?ggmi?%g“ FROM| TO |Obstructions removed? [ ]Yes [JNo Describe
PUMP
If not known, indicate estimated formation log from nearby well or boring.
B} Type,
& s g 3 £
!f:*{;ﬁ’ {%} & dj ("] Removed w Not Present 7] Other.
2 % F o
K {; Lfé i‘ﬁ METHOD USED TO SEAL ANNULAR SPACE BETWEEN 2 CASINGS, OR CASING AND BORE HOLE:
5; i:; f <3 e [] No Annular Space Exists [7] Annular Space Grouted with Tremie Pipe [_] Casing Perforation/Removal
I 1 Bt | bt
l;j = s S in. from ft. [] Perforated 7] Removed
i 7353 i:f .
i1 o Hid | S é} /
) - o in. from fl‘ﬂ {: ilg“‘}itjﬂ ft. ] Perforated "] Removed
¢ & A Al “BF
o, brn | S B | o

VARIANCE

Was a variance granted from the MDH for this well? ] Yes [_JNo TN#

GROUTING MATERIAL(S)

(One bag of cement = 94 Ibs., one bag of bentonite = 50 Ibs.}

53 to ;?5”

yards /

Grouting Material/f_ vt f Tpri

from bags
from to ft. yards bags
from to ft. yards bags

OTHER WELLS AND BORINGS

REMARKS, SOURCE OF DATA, DIFFICULTIES IN SEALING

= ; o
Mﬁ W S

Other unsealed and unused well or boring on property? [ ] Yes ﬁNo How many?

LICENSED OR REGISTERED CONTRACTOR CERTIFICATION

is true to the best of my knowledge.

This well or boring was sealed in accordance with Minnesota Rules, Chapter 4725. The information contained in this report

/724

-
3 ﬁ{{‘? o

License or Registration No.

g{, - i;'., f({p‘

LOCAL COBY

eringt e bk &

Certified Rep. No.

Date

Name ;)f Person Sedling Well or Boring

HE-01434-14 ID# 53159

5/13R



WELL OR BORING LOCATION

County Name /
f? Hok

MINNESOTA DEPARTMENT OF HEALTH

WELL AND BORING SEALING RECORD

Minnesota Statutes, Chapter 1031

Minnesota Well and Boring
Sealing No.

H

Minnesota Unique Weli No.
or W-series No.

(Leave blank if not known)

Townshlp Name Township No. Range No. [Section No.

Fra t|or;;)sm = 1g.)
‘/éi“ 13

GPS LOC/\T«féN decnmal degrees (to four decimal places)

Latitude Longitude

Date Sealed Date Well or Boring Constructed
5 /8
i
&7 -
Depth Before Sealing / éfii ft. | Original Depth !g e

Numerical Street Address or Fire Number and City of Well or Boring Location

feio 7 M
Y800 £ Fer it o

AQUIFER(S)
MSmgle Aquifer [_] Multiaquifer

STATIC WATER LEVEL

'WELL/BORING

Skétch map of well or boring
location, showing property
ling

Show exact location of well or boring &
in section grid with “X."

N , roads, and buildings.
N N,

(] water-Supply Well [_] Monit. Well
7] Env. Bore Hole @'Othenf s, bdtliS

1@ Measured | | Estimated Date Measured

CASING TYPE(S)

[ stest [JPlasic [ Tie [ Other

WELLHEAD COMPLETION
w
¥ Outside: [_] Well House [] At Grade Inside: [_] Basement Offset
[ Pitless Adapter/Unit () Buried L] well Pit
[ Buried
[ well Pit O ot
- d f 8 o I ther
} 1 Mile @Other bz 4 Jra F’i’; £
E E
PROPERTY OWNER'S NAME/COMPANY NAME CASING(S)
_ﬁfﬁ WA At - P bt Diameter Depth Set in oversize hole?  Annular space initially grouted?
Property owner's manm;;/ddress if different than well location address indicated above in. from “h to ';? f ft. [E Yes I No @ Ves [ No [ Unknown
£ 3L f ged )
ot it ?is’if /? B
j;: % %‘ A7 in. from to t. [ Yes [ JNo ] Yes [MINo [} Unknown
O ff g e
¥ /{f f{"’{ @g : in. from to t. [ Yes INo [T Yes [ONo [ Unknown
WELL OWNER'S, NAME/COMPANY NAME SCREEN/OPEN HOLE
T L #F g g
Well owner’s mamng address if different than property owner’s address indicated above Screen from Zf to féﬁ ft. Open Hole from to ft.
OBSTRUCTIONS
{"] Rods/Drop Pipe [ Check Valive(s) ] Debris [ Fin E No Obstruction
Type of Obstructions {Describe)
GEOLOGICAL MATERIAL COLOR “?gg:;ﬁ%ﬁ“ FROM| TO |Obstructions removed? []Yes [ 1No Describe
PUMI
If not known, indicate estimated formation log from nearby well or boring. ume
3. ‘ / Type
f‘fl/iﬁ{’/ ff} 4 __{[7] Removed E] Not Present {71 Other
o 74 %
j:}f‘#‘f ?:/" !fi) METHOD USED TO SEAL ANNULAR SPACE BETWEEN 2 CASINGS, OR CASING AND BORE HOLE:
& { R:Se j ﬁ} Q & [[] No Annutar Space Exists ["] Annutar Space Grouted with Tremie Pipe 7] Casing Perforation/Removal
PLES t“; in. from @ . ft. (] Perforated [T} Removed
8 o ¥ s | e A
oty S St Foins - R e 2 Uaf pewi rw
) o in. from it (1 Perforated {1 Removed
7 p. &, . 5
vl :fﬁr el S Q| 7o

Type of Perforator

VARIANCE
Was a variance granted from the MDH for thiswell? [ ] Yes [ No TN#

GROUTING MATERIAL(S) (One bag of cement = 94 lbs., one bag of ben

tonite = 50 Ibs.)

foa /1 % «?

Grouting Material f‘é £t (/ fodle fiv?w fom___ £ o # ft. yards / bags
from to ft. yards, bags
from o ft. yards, bags

REMARKS, SOURCE OF DATA, DIFFICULTIES IN SEALING

OTHER WELLS AND BORINGS

Other unsealed and unused well or boring on property? [ Yes ‘@] No How many?

LICENSED OR REGISTERED CONTRACTOR CERTIFICATION

This well or boring was sealed in accordance with Minnesota Rules, Chapter 4725. The information contained in this report

is true to the best of my knowledge.

“ 7] ) i
Py B 5 S [ et a F 3 £ X ‘ }?f
.‘«'*“W fg ""”;é /}/jfé}’f/{ﬁ Vi Wi e f ([;{ jf é‘f‘f R 5«» f{'/;w
i i License or Registration No.
% & #
: EY i o= 7 He
’Cen‘/ﬂed Representahve Signature Certified Rep. No. Date
e ) y
H 220 Z} Q77 el ila ;fgj,,;::;;;&,‘(i
LOGAL COPY NN BN YR ! Name of Person Séaling Well or Boring
HE-01434-14 ID# 53159 5/13R



Appendix D
Monitoring and Injection Well
Construction Forms



WELL OR BORING LOCATION

WELL AND BORING CONSTRUCTION RECORD

MINNESOTA UNIQUE WELL

MINNESOTA DEPARTMENT OF HEALTH AND BORING NO.

County Name
A k Minnaesota Statutas, Chapter 103] 8 l 8 6 O l
NDWCA
Township Name Township No. Range No. {Section No.  |Fraction o WELL/BORING DEPTH (completed) DATE WORK COMPLETED
Nw N gf -~
Eodlen 30 [ [ 27 7Y N S b f 1 X-20-19
GPS LOCATION adscimal degrees {to four decimal places}. DAILLING METHOD
Latituge 1S 3 19 Longitude % 1€ 47 [0 Cable Toal [ Driven
.—%AEC‘F QX 997 O Auger [ Ratary
Housa Number, Street Name, City, and ZIP Code of Well Locatiolt Cthar Comiz :
. - 9 DARILLING FLUID WELL HYDROFRACTURED? Yes No
i Notr E}sg!alm) E ewcf ] FIIQA{MJ\
Show exact locationg wellboring in section grid with *X* ~ *  Sketch m eilboring focation.
ng ¥ WS%W fjiacie} | WATER From fi. To t.
N roads, buildings, and direction. [USE [} Comestic [0 Monitoring [ Heating/Cooling
) j ] Nancommurity PWS [ Environ. Bora Hole [ Industry/Commercial
ks S 4 ] Community PWS ] irigation (] Remedial
H [ Elevator [ Dewatering 2
W er F CASING MATERIAL Drive Shoe? [ Yes [JNo | |HOLE DIAM.
5100l (O weadsd [ Welded
% e 5 208%0' [ Piastic O
J_ & CASING , ,
3 o Diameter Waight Specifications
| 1 wro 2 nt_20 n 345 wem SHHO | (h i
PROPERTY OWNER'S NAME/COMPANY NAME 1 @ [eht I t
ﬂ _— 1 in.To i los M. In. To, B,
NANFAL-M DLANT e TPEN HOLE
Property owner's mailing address if ditlerent than well location address Indicated above. SCREEN e
= Maka e {Fom, i To R.
: . e v
- a324%. W G G AJc Trpe , Diam. 5T S——
L = i |
o : SlovGauze 1O ____lLength 5
: - r Lol \
s Nd Lo L y 2351 Setbatwaen 1| tend T e h FTINGS._NET e Cu_ﬂ__
- _-‘4 . L . STATIC WATER LEVEL ¥ d from ToC
__;:'3:_ N it 53 1.[7] Below [ Above land surace Date dia-21-19"
& |WELL OWNER'S NAME/COMPANY NAME PUMPING LEVEL {balaw tand sudaca)
pj-z;g‘: }‘N A\, FA C‘ ming HNT Mﬂ' 1. after, hes. pumping. g.p.m.
Tis . TWelloring ovwner's malling address if diferant than praperty ownier's address indicated above. WELLHEAD COMPLETION
e [ Pitiess/adapter manufacturer - Model
B I Casing protection {" Sfee [ 3~ G B+ ke [ 121n. abave grade
a2 Atgrade [ ] Well House [ Hand Pump
=Y : GROUT INFORMATION [specify bentonite, cement-sand, neat-cemant, concrete, cuttings, or other)
:1‘;;.};. Materiaptess - Lo~ frrom L_w_fe7 o [, [lvies Bags
; R ".: Material From To it. [ Yds. [JBags
3 Material From To ft. [ ¥ds. [T Baps
HARDNESS OF
GEOCLOGICAL MATERIALS COLOR MATERIAL FROM TO i et From To Bags
NEAREST KNOWN SOURCE OF CONTAMINATION
T’)P TN Blo-r. ‘(., S () Y HA‘ __faat direction type
Well disinfecied upon completion? [C] Yes ‘@ﬂ:
.Smd Gf-\de,l Bruwn S bi lo PUMP
a {¥'Nat installed  Date Instatied
i Sen "‘ B" o A ~ o 20 Manufacturer's name
S8 e PP Madal Number HP. Volts
T (PN SG-A vy o |2 [
= : C\ o‘,’ f d 6’ A :1 Length of drop pipe H. Capacity gpm
5 Z Type:[] Submersible [ LS. Turbine [] Raciprocating [1Jat [[]
et Son e Brown 5 - 17 ABANDONED WELLS
Does property have any not in use and not sealed wellis)? [} Yes ﬁ No
VARIANCE
Was a variance granted from the MDH for this weli? ] Yes @ No TH#
WELL CONTRACTOR CERTIFICATION
This well was drillad under my Supervision and in accordance with Minnesota Rules, Chapter 4725.
= The Inlormation contained in this report Is true io the bast of my knowledgs.
Use a second sheat, if nasded.

REMARKS, ELEVATION, SOURCE QOF DATA, etc

Tw-|

MATECO il Imq <o IS86m

Licensee Business Name Lic. cr Reg. No.
Q—M jo4S M [2-2Y-15"

Certded Reprasentative Signature Cartitied Rep. No. Date

iMPORTANT - FILE WITH PROPERTY PAPERS WELL OWNER COPY
818601

Jobhn Pidsch

Mama of Dollar

ID W52603

HE-01205-15 (Rev, &/13)

u..



MINNESOTA UNIQUE WELL

WELL OWNER'S NAME/COMPANY NAME

.33 1.} Below (= Above land surtace  Date measured_| =L ~ 20 ~ |5

WELL OR BORING LOCATION MINNESOTA DEPARTMENT OF HEALTH AND BORING NO.
Counfy Name WELL AND BORING CONSTRUCTION RECORD
no k G Minnesota Statutes, Chapter 1031 8 1 8 6 0 2
ownship Name Township No. Range No. [Section No. |Ffaction ” LJ SE WELL/BORING DEPTH (complated) DATE WORK COMPLETED
—. NW -
Fridley | 30 |24 [27 M A7 % 76 o123 180g
GPS LOCATION —dimal degrees (to four decimal places). DRILLING METHOD
Latiwde &4 5 0L5 2 Longitude (] Cable Tool (1 Driven
[ Auger ] Rotary
House Number, Street Nama, Clty, and ZIP Code of Well Location {<] Other
Not Ag E I %isﬁ A= gw\: r 5+ Foid le 4y [pRIINGFUD WELL HVDROFRACTUREDY [ ] Yes 5 No
Show exact location of in section grid with X" Sketch mapst:; mmgﬁggl il From n To #.
N roads, buildings, and direction. |USE [] Domestic [} Monitoring [] Healing/Cooking
| [[] Noncomemunity PWS ] Environ. Bota Hole [ Industry/Commarcial
o [J Community PWS [ Irrigation [} Rlemedial
beet- 5 WO\‘ ] Elevator [[] Dewatering w T e P
W 2 [CASING MATERIAL Drve Shoe? [ Yes (JNo |FOLEDIAM.
l 2099 T3 Stesl []Threaded [ ] Weided
hwe - [} Plastic [=]
- CASING
5 {_ = "|:7 Diamatar Waight Spedifications |
| —— : wh @3 At _7i #_3.b5 wem _SeH YO L _inTlb
PROPERTY GWNER'S NAME/COMPANY NAME i ft (=340 in. To f
in. To ft. ibs./M. in, To it
Nﬁ\iFﬁ{.' MIﬂLﬁ/JT OPEN HOLE
Property owner's mailing address if different than well location address indicated abova. SCREEN Y
. Make Sedhsspm | From . To ft.
c|3a\{ Virtuwic A"‘T‘ Type M Sl aloeg Diam. 9™
3351 StovGauze [ {3 Length __&
Nor FOH( A - I Set bet il tand__ 7 G . FTTINGS M PT (e cresec) gl
ESTATIC WATER LEVEL o e T C

PUMPING LEVEL {balow land surface)

H AV FA (= M‘OLAHT A//ﬁ' 1. after hrs. pumping g-pm
Wallboring owner's mailing address il ditferent than property owner's address Indicated above. WELLHEAD COMPLETION
[ Pitless/adapter manul‘lacturer Modai
Casing protection =) { [C] 12 In. above grade
[7] At-grade [} WellHouse  [] Hand Pump
|GROUT INFORMATION (spacify bantonite, cement-sand, Neal-cement, concrete, cutlings, or other)
Material [t~ Conaga T From__| o 61 n & Oves. XBags
Material From To . [ Yds. []Bags
Matarial From To i, ] ¥ds. []Bags
HARDNESS OF
GEOLOGICAL MATERIALS COLOR MATERIAL FROM TO Ori b ol = T Bags
NEAREST KNOWN SOURCE OF CONTAMINATION
Tog 55. ] 6‘-:, e S @) Y /‘{/ 4+ foel ditection type
Wall disinfected upon completion? [7] Yes [ No
SCmd Recve iﬂfaw-r\ | > L\ 10 [Pume
KNN installad  Date installed
Sl 6&3 fada 1 IO 7o [Manutacturers name —_—
; Model Number HP Volts
, W Son Er ' £ =
{- l . r" -‘f cp Shada - QO 6 lLangih of drop pipe ft. Capacity g9.p.m
4 Type:{_] Submersible [} L.S. Turbing [[] Reciprocating [T Jet [
Stan f‘h 6 (o—ny S e 6 1 ABANDONED WELLS

Does property have any not In use and not sealed wellis)? [} Yes B{No

VARIANCE

Was a variance grarted from the MDH for this well?

Usa a second sheat, if needad.

AEMARKS, ELEVATION, SOURCE

OF DATA, etc.

TWw-Z

WELL CONTRACTOR CERTIFICATION

%s_‘_@ TNY

This well was drilled undar my supervision and in accordance with Minnesota Rules, Chapter 4725,
The information contained in this report is true to the best of my knowledge.

WJa

MATECO Dl hing Lo, |55 ™M
Licensea Business Name W Lic. or Reg. No.
&MKNS m  J2a4-is

Centilied Flepresahialive Signatufe

| IMPORTANT - FILE WiTH PROPERTY PAPERS WELL OWNER COPY

John  Ptsch

818602

Name of Dritlar

Certified Rep. No. Date

1D #52603

HEC1205-15 (Hev. 8/13)



MINNESOTA UNIOUEOWELL

N

Iiboring In section grid with ™

JIESs

1

} 1 Mile

/57 vl

210
Mia

Sketch map of wellaring location.

Showlng

roads, buﬂdings, and direction.

|

property lines,

WELL OR BORING LOCATION MINNESOTA DEPARTMENT OF HEALTH AND BOR!
County Name WELL AND BORING CONSTRUCTION RECORD
A 10 K G Minnesota Statutes, Chapter 1031 8 1 8 6 0 3
 Township Name Township No, Range No. |Section No. _ [Fraction WELL/BORING DEPTH {completed) DATE WORK COMPLETED
Frc le4 T | v I 12 e S 74 o 12-19-15"
GPS LOCATION™L decimal degrees (io four decimal places). DRILLING METHOD
Latiude S 5 1€ tongitude ] Cable Teol (] Driven
Fiousa Nursba, Sirset Hame, Gty and ZiF Gode oT ol Lo g ;?:,' £ Rotary
N ot e Siis : ! E Rref < Er d he 1. DRILLING FLUID WELL HYDROFRACTURED?
Show exact location gyl

PROPERTY OWNER'S NAME/COMPANY NAME

NAV FAC — YN ANT

Property owner's mailing addrass Hl diferent than well location nddress indicated above.

G324 \]iffal-:\“x Bt
Not £olk (A , 2351

!:IEIER From, ft. To it.
USE [ Domestic [ Menitoring {0 Healing/Cooling
{1 Noncommunity PWS ) Environ. Bore Hole [ industry/Commercial
] Community PWS [ Irrigation [] Remedial ’
0] Elevator [ Dewatering @ _Tajeedrton
CASING MATERIAL Drive Shoe? [] Yes [] No HOLE DIAM,
Steel [ Threaded [ Weided
] Plastic O
CASING
Diamatar Waeight Spacifications
"
T i S _J_M_Ibsm SEH qd L, In.To_J
In. To [ in. To .
in. To f. (¥ in. To f,
SCREEN '.\‘! [4 OPEN HOLE
Mzke From it. To tt,
Type M.{_m. L
SkavGauze Length <!

Sel be:ween_',':,j,_a.and 2 . FrrNas NPT reweSied Covd s

STATIC WATER LEVEL A diom ~Tol
1.[] Balow ‘JZJ Above land surface Date measured_12 - J0 —] 54

N

- mo

WELL OWNER'S NAME/COMPANY NAME

LANT

PUMPING LEVEL {below land surface)

Waellboring ownar's mailing address if different than property owner's address indicatad above.

N A ft. atter, hrs. pumping g.p.am)
WELLHEAD COMPLETION
(" Pitless/adaptar manufacturer, Mode)
2] Casing protection . . [ 12 in. above grade

[J Atgrade || Well House [[] Hand Pump
GROUT INFORMATION {specity bantanite, cement-sand, neat-cement, concrete, cuttings, or other)

Maerial_Neat Cemat pom  \  To_ 1 n b ves sBags
Matedal From To it. [C¥ds. [ Bags
Matarial From, To ft. i [T vds. [ Bags
HARDNESS OF
GEOLOGICAL MATERIALS COLOR MATERIAL FROM TO i el Eon To Bags
NEAREST KNOWN SOURCE OF CONTAMINATION
IAPSO.\ GIGL‘L S &) Y NA fast direction el
Wall diginfected upon completion? [T] Yes {4 No
Sead Geewel Brovn | S H _llo [pwe
E_Not installed  Date installed
_,Srm r‘ r%!f A e I 9'0 Manutacturer's name
Model Number, HP. Volts
Cle va wif Sean el Brorn 20 |J6 Length of drop pipe f. Capacity gpm
Typa:{] Submersible [] LS. Turbine [[] Reciprocating ] Jet []]
Seanch Biorn 5 26 W6 rrmrrwers

Does property have any not in use and not sealed weli{s)? [[] Yas Bd™Na

VARIANCE

Was a varlance granted from the MDH for this well? [T} Yes BNo  THE

Use a sect

nd shasl, if needed.

WELL CONTRACTOR CERTIFICATION

This wall was drilled under my supsrvision and in accordance with Minnescta Rules, Chapter 4725.
Tha information contained in this repart is frue & the besl ol my knowledge.

REMARKS, ELEVATION, SOURCE OF DATA, sic.

TW-3

MATECO D(:”Wq Co. IS8 LM
Licensea Business Name Lic. or Aeg. No.
L z&&’\qu M J224~IS
Certified Represantatve Signature — Cerlified Rep, No. Data

{MPORTANT - FILE WITH PROPERTY PAPERS WELL GWNER COPY

818603

Joun  Pisth

Name of Driller

1D #52603

HE-D1205-15 (Rev, 813}



|

'WELL OR BORING LOCATION
County Name

(1 not

WELL AND BORING CONSTRUCTION RECORD

Minnesota Statutes, Chapter 1031

MINNESOTA UNIQUE WELL

MINNESOTA DEPARTMENT OF HEALTH AND BORING NO.

814758

WELL OWNER'S NAME/COMPANY NAME

Township Name Township No. Range No.  |Seclion No. Fracl'\on g \ WELL/BORING DEPTH (completed) DATE WORK COMPLETED
{ ol e 20 | A4 |27 WPV, ol i / J-ls
GPS LOCATION& — declma\ degrees (to four decimal p\aces) ; DRILLING METHOD
Latitude - f Longitude i i nﬁ ' | | Cable Tool [] Driven
[ Auger | | Retary
House Number, Street Name, City, and ZIP Code of Well Location [ Other ,{/ U!
3 y
}, i+l / vy < T S DRILLING FLUID  [WELL HYDROFRACTURED? [ | Yes |/ Na
[ ¢ ¥ 3 ¥ [0} ; !
Show exact location/of well/boring in section grid with "X i Sketch map‘of well/boring location. { ( j( 1 Efoiii ft. To it
Showing property lines, AL ) L : /
N roads, buildings. and direction. [USE [ | Domestic Hﬁﬂ Monitoring (] Heating/Cooling
! Lok A ["] Nencommunity PWS ["] Environ. Bore Hole [ Industry/Commercial
: : : H & ] Community PWS [] Irrigation 1 Remedial
; : ! o - ’!! \U A [] Elevator [] Dewatering 1 —
w : —F X5 ; e CASING MATERIAL Drive Shoe? [ Yes No HOLE DIAWL.
I Il t —
- T i ‘ 5 ] Steel [] Threaded [] Welded
— ke " { (51 Plastic i L P
B e CASING
t ) Diameter Weight Specificalions p
s s (‘ ! ¥ e B J } { {
} 1 Mile ] 7 in. To g | f‘ flos.fit. 7 i in. To ft.
PROPERTY OWNER'S NAME/COMPANY NAME . o o Tiff. .10 I
" ‘) ‘ — A \ \ \ in. To ft. lbs./ft. in. Ta ft.
i dn B : - L it OPEN HOLE
Property owner's mailing address if cilffereni than well location address indicated above. SCREEN 7 i ———
p 4 £\ i) § 4 Male L From il. To it.
{ Mo \\ \ RS T i “f.f it y T . =
’ o y Type \J — Diam. ¢/ B
& v A § Slot/Gauze 1C Length )
Joyg o W T Set between __ {11 tand__ (o { ft. FITTINGS. ol A/
STATIC WATER LEVEL {1

Measured from . {7

‘ 2 fi. i Below [ ] Above land surface Dale measured 74 . b

PUMPING LEVEL (below land surface}

Ls (= / _ y.
{ 1t. after J hrs. pumping g.p.m.|
Well/boring owner's mailing address if differenl than properly owner's address indicated above. WELLHEAD COMPLETION
[ ] Pitless/adapter manufacturer Model

[] Casing protection ["] 12 in. above grade

|}’1\A1 -grade [ | Well House [ | Hand Pump

GROUT INFORMATION (specify bentonite, cement- sand neal-cemenl, cuncrele cultings, or other)

4 | f 5 #
Material ; l {0 iFom I To o f ft N _.-’ []Yds. [7] Bags
Malerial From To it []Yds. []Bags
Material Fom To it. []Yds. []Bags
HARDNESS OF
GEOLOGICAL MATERIALS COLOR FROM TO
MATERIAL Driven casing seal From  To Bags
'™ NEAREST KNOWN SOURCE OF CONTAMINATION
| i [ - & é ) V1
\. NN ¥ ¢ 4 l‘ i "\T‘-' ‘ Al j i feet direction lype
- / s Well disinfected upon completion? [ ]Yes [{] No
A = { 10/ [pump
- | i | Date i I
- ) : - , ’ | [ { |/] Not installed ate installed
pL £1 e - Manufacturer's name = == -
Model Number o HP Volts
Length of drap pipe - ft. Capacity g.p.m

Type:[| Submersible [] L.S. Turbine [_] Reciprocating [ |Jet [ ]

ABANDONED WELLS

Daes properly have any not in use and not sealed well(s)? [ | Yes 11 No

VARIANCE

Was a variance granied from the MDH for this well? [ ] Yes [7] No TN#

Use a second sheet, if needed.

REMARKS, ELEVATION, SOURCE OF DATA, elc.

WELL CONTRACTOR COPY 814759

WELL CONTRACTOR CERTIFICATION

This well was drilled under my supervision and in accordance with Minnesota Rules, Chapter 4725.
The informalion contained in this report is true to the best of my knowledge.

I Tiaul Wl ]

P Lic. or Reg No.
f/ - ¢ e -
/g o Vi . il o AP £
Ay 7 {4 F o/ O !! ” I
Certified Representative Signature Certified Rep. No Date

;) JL_V_‘»"‘ !

Name of Driller

1C 140-0020

HE-01205-15 (Rev. 8/13)




MINNESOTA UNIQUE WELL

WELL OR BORING LOCATION MINNESOTA DEPARTMENT OF HEALTH AND BORING NO.

County Name WELL AND BORING CONSTRUCTION RECORD 8 1 4 7 6 O 2

r’l A ,_\} £ Minnesota Statutes, Chapter 1031
Faaes

Township Name Township No. Range No.  |Section No. Franllnn % WELL/BORING DEPTH (completed) DATE WORK COMPLETED

pe i 4 i | ) % wl s & L 3 | £

i / 20 S 277 N a2 s h P

GPS LOCATION — degcimal deqrees (to four decimal places). ' DRILLING METHOD

Latitude _ Pd. Langitude Y4 W of [] Cable Tool ["] Driven
- i |_] Auger 7} & | | Rotary

House Number, Street Name, Cﬂ!‘. and‘ZlF‘ Code uf_W‘eH Luca:spn g Other & ¢ ‘ {

] 1 ; ! ‘:} 1oof “od i r » { | / DRILLING FLUID WELL HYDROFRACTURED? [ | Yes [Z] No
Ut i AW 2 AN . :

Show exact locatiop of well/boring in section grid wnh X Sketch map’of well/boring location. { L )y i From ft. To it

howing property lines, ol ! : :
N roads, buﬂ\dmgs. and dirsction: | USE || Demestic [#] Monitoring "] Heating/Gooling
el sl : [ ] Noncommunily PWS ["] Environ. Bore Hole [ Industry/Commercial
: : : : [_] Community PWS (] Irrigation [] Remedial
i |8 - [] Elevator [] Dewatering e
w ; E CASING MATERIAL Drive Shoe? [ ] Yes No HOLE DIAM.
[T ] steel ] Threaded ] Welded
amannnil s ] Plastic @V ta-} T} [
7T ' CASING
S Diameter Wewgm Specmcallons
j | - i ) | 7
f 1 Mile | : inTo_ L4 l / Aoss ) & A 7 in.Tort [/ 1
PROPERTY OWNER'S NAME/COMPANY NAME . To L i i T it
Nt A \ in. To ft. Ibs./it. in. To it.

N AN ¢ N A Ve e OPEN HOLE

Property owner’s mailing address if different than well location address indicated above. SCREEN —

L < £y \ H i) \ jA Vs i Make Wal [ L6 From fl. To it.

SRR \ 1 SRS Sietn, :
{ L f | 1) % f { Type N LA \57 i £ Diam. _#" 5
i" \ \ (i ki ot Slot/Gauze !{_) Length -’ y ‘
N L \ 4 i =) j { =)
: ALY ' Set between _t: | and___ Lio . Frnasi [0 4 17
STATIC WATER LEVEL g o L
# ed from_ 1
.’ } ft. [Z] Below [] Above land surface Date measured v ‘

WELL OWNER'S NAME/COMPANY NAME PUMPING LEVEL (below land surface) |
-~ N - .
| e <-£— tﬁ ft. after i hrs. pumping '-’? g.p.m. I

Well/bering owner's mailing address if different than propsrty owner's address indicated above. WELLHEAD COMPLETION

[] Pitless/adapter manufacturer Model
] Casing protection []12in. above grade
At-grade [ ] WellHouse [ ] Hand Pump
GROUT INFORMATION (specify bentonite, cement-sand, neat-cement, concrete, cuttings, or othar)
Material £ o0 Fom o T Fon | ] Yds. '(Iﬂags
Material From To fl. | ]Yds. [ |Bags
Malerial From ~To ft. e | |Yds. | | Bags
HARDNESS OF f I
GEOLOGICAL MATERIAL L
OGIoAL MATERIALS EOL0R MATERIAL FHoM L Driven casing seal From_  To Bags
\ NEAREST KNOWN SOURCE OF CONTAMINATION
A t n i
s i 2 {3 i i
b ¥ !i K h]; !,_! ‘\X \J ‘ ,{ -'j! ft feet direction type
{‘_ ; ' . \ , | Well disinfected upon completion? [ ] Yes [ ] No
vy by A3 Sla - i { 5 [puwp
: - ( ( [{] Notinstalled  Dale installed
1 Al

b \ + — ‘ et Manufacturer's name
Model Number o HP Volts
Length of drop pipe o _ft. Capacity g.p.m
Type:| | Submersible | | L.S.Turbine [ ] Reciprocating [ JJet []
ABANDONED WELLS
Does properly have any not in use and not sealed well(s)? | | Yes [5|No
VARIANCE
Was a variance granled from the MDH for this well? | | Yes § [No TN# B
WELL CONTRACTOR CERTIFICATION
This well was drilled under my supervision and in accordance with Minnesota Rules, Chapter 4725.

: The information contained in this report is true to the besl of my knowledge.
Use a second sheel, if needed.
REMARKS, ELEVATION, SOURCE OF DATA, etc. - ‘{ .
\ . \ L : VI o i ;
R Y O ' | i s
* I'_lce sa&‘iBusmess Name Lic. or Reg. No.
e 4 ) .
: B P ) o= & A e
o h £ = ‘.'_}, £ A 4 / ’,.J .,' P P
Cerlified Representalive Signalure Cerlified Rep. No Date
WELL CONTRACTOR COPY 814760 |- . y] Fa /5
OLl% D Name of Driller

IC 140-0020

HE-01205-15 (Rev. 8/13)




WELL OR BORING LOCATION
County Name

Q\ N ,L (A

MINNESOTA DEPARTMENT OF HEALTH
WELL AND BORING CONSTRUCTION RECORD

Minnesota Statutes, Chapter 103T

MINNESOTA UNIQUE WELL
AND BORING NO.

814761

Township Name Township No. Range No. |Section No.  |Fractign WELL/BORING DEPTH (completed) DATE WORK COMPLETED
{ Y ) - y )
\ v it | ) i, ) -.—'L_i' 4 ] }"y: ) fi. f _‘_»fi
GPS LOCATION — decimal degrees (to four decimal places). DRILLING METHOD
Latitude “/ : Longitude ¢ 5 #{ /i [ ] Gable Tool | | Driven
[] Auger ., [_] Rotary
House Namber, Street Name, Cily, an_(_j ZIP Code of Well Location g‘ Other :’-7- [ s
} R '\_ {13 i ; ¥ ey, < f' i 7o { DRILLING FLUID WELL HYDROFRACTURED? [ |Yes [ | No
Show exact location oflwellﬁboring in section grid with “X." Sketch map of well/boring location. Bt fi. To it
Showing property lines, . .
! - N roads, buildings, and direction. |USE | ] Domestic |#] Monitoring [ "] Healing/Cooling
Lol Pl b Y [ ] Noncommunity PWS || Environ. Bore Hole ] Industry/Commercial
: : J‘ VA ): / [ ] Community PWS [ Irrigation "] Remedial
N A I e [ Elevator [[] Dewatering O PR
Wit : i GASING MATERIAL Drive Shoe? [ ] Yes No HOLE DIAM.
! i s i ;
[ _,) \h w [] Stesl [_] Threaded [] Welded
: Y Mile e i S .
BERERR b [ Plastic [A] ! i / i
! CASING
s (N x Diameter Weight Specifications . ey
) i s o'z, ) ) ,
| 1 Mite | s 110 o into_ HY wnd L wem I (it g
PROPERTY OWNER'S NAME/COMPANY NAME ft. I, 15T e
Y 4 R Y N ft. Ibs /1. in. To it.
L2 LA Wi IR 0 T t \
Pot VA MN8N = : e OPEN HOLE
Property owner's mailing address if different than well location address indicated above. SCREEN S
it . \ { & Make i & Fram . il. To it
N L ;‘ 5\ L i i Type \j( { = o - Diam. _ﬂl = -
o —
) _— Slot/Gauze /t,-’ Length o 1
ENRUATAL JIN SADTOD St between __J ¢ ! fand ) . FTINGS [ty fRveen sl
STATIC WATER LEVEL Messimedfon, Ly € ol e
AL it.[¥] Below [] Above land surlace Date measured___ T i
WELL OWNER'S NAME/COMPANY NAME PUMPING LEVEL (below land surface)
’—, < ; i
A & ~ fl. after hrs. pumping = g.p.m.|
Well/boring owner's mailing address if different than property owner's address indicated above. WELLHEAD COMPLETION
[T] Pitless/adapter manufaclurer Model
[] Casing protection [ ] 12 in. above grade
[ Atgrade ["] Well House [ | Hand Pump
GROUT INFORMATION (specify bentonite, cement-sand, neat-cement, concrete, cuttings, or other)
Materialjli 1L ;fiFrum . l To o ft. (J [] Yds. Bags
Material From To ft. []vds. []Bags
Material From To t. []vds. []Bags
HARDNESS OF = ———— —
GEOLOGICAL MATERIALS COLOR FROM TO
MATERIAL Driven casing seal From To Bags
y . NEAREST KNOWN SOURCE OF CONTAMINATION
AV Pt f
5 oot - £/ ‘.\1! ‘\ feet direction type
| i c Well disinfected upon completion? [ ] Yes m No
} 7
TTIR 3 " , { Y [powe
— (3 & [§] Notinstalled  Date installed S
. / ) 3 ’ {\ xl
_ i i 5 = Manufacturer's name %
P { 0 < : Mode! Number ) HP Volts B
Vie.f ! {N rf ‘ ETTLY 3 /4 {(} . .
J = Length of drop pipe ft. Capacity B N g.p.m
/ sl L { 1 ? Type:[ | Submersible [ ] L.S. Turbine [ ] Reciprocating [ ]Jet [] .
#\ [ Eé

ABANDONED WELLS

Does property have any not in use and not sealed well(s)?

[JYes [{]INo

VARIANCE

Was a variance granted from the MDH for this well?  [] Yes(Tj No TN#

Use a second sheel, if needed.

REMARKS, ELEVATION, SOURCE OF DATA, elc.

WELL CONTRACTOR COPY

WELL CONTRACTOR CERTIFICATION

This well was drilled under my supervision and in accordance with Minnesota Rules, Chapter 4725.
The information contained in this repart is true to the best of my knowledge.

‘\\-{ { \a I\ o _\_\ \_'_ t"k).” g l ‘ W ". r ;';
Licensee, Business Namg-- N Lic.or Reg.No.
ﬂ’ -.)-; ‘;. . r'd y; . -

A 2
Cattified Representative Signalure Certified Rep. No. Date

;k__)‘-i j;l -T\""‘ { (454 l‘“\

Name of Driller

IC 140-0020

HE-01205-15 (Rev. 8/13)




MINNESOTA UNIQUE WELL

AR

~ 0 s
t | 4 Bl

il

WELL OR BORING LOCATION MINNESOTA DEPARTMENT OF HEALTH AND BORING NO.
County Name WELL AND BORING CONSTRUCTION RECORD 8 1 4 7 6 6
_iul./ ) ) ! Minnesota Statutes, Chapter 1031
il
Township Name Township No. Range No.  |Section No.  |Fraction WELL/BORING DEPTH (completed) DATE WORK COMPLETED
Eiet! { X A 7 Nu Ny Sl 155 " r 5}
GPS LOCATION — decimal degrees (to four decimal places). DRILLING METHOD =
Latitude " | i ! Longitude __{ l [[] Cable Tool [ Driven
[ ] Auger 7 ; || Rotary
House Nomber, Street Name, Cily, and ZIP Code of Well Location Other ,--f' .l

Show exacl location of well/boring in section grid with “X."

b
Sketch map of welliboring location.

Showing property lines,
< | roads, buildings. and direction.

.\.-': I’

Y Mile

1 Mile

! N

DRILLING FLUID WELL HYDROFRACTURED? [ |Yes [.|No

PROPERTY OWNER'S NAME/COMPANY NAME

AY o\ \
N i\\! [ AT

\ ¢}
KR/ LS

\ ¢
i

Property owner’s mailing address if different than well location address indicated above.

LA From fi. To fl.
USE 1 - s — : .
|| Dameslic [74,Monitoring ["] Heating/Cooling
|| Nencommunity PWS [ Environ. Bore Hole [] Industry/Commercial
] Community PWS [] Irrigation [T Remedial
[] Elevator ["] Dewatering .
CASING MATERIAL Drive Shos? [] Yes [7] No HOLE DIAM,
] Steel [] Threaded [] Welded
(B Plastic [
CASING
Diameter Weight Specifications
into_ 10 w b | Jwsm Dinmo 17 1
in. To ft. Ibs./il. in. To fi.
in. To ft. Ibs./ft. in. To, f.
SCREEN ! ) ~ [OPENHOLE
Make | From ft. To fl,
Type _M |00 S Diam. -
Slot/Gauze {8 Length )
Set between 1 it. and [ T Ve

WELL OWNER'S NAME/COMPANY NAME

STATIC WATER LEVEL
. Measured from

&
AL ft.["] Below [] Above land surface Date measured

PUMPING LEVEL (below land surface)
~

REMARKS, ELEVATION, SOURCE OF DATA, elc.

WELL CONTRACTOR COPY

Qo
=
=
~J
o

) ‘ L _ ft.after { hrs. pumping g.p.m.
Well/boring owner's mailing address it different than property owner’s address indicated above. WELLHEAD COMPLETION
[T] Pitless/adapter manufacturer Model
[ ] Casing protection [ ] 12in. abave grade
Al-grade [ | Well House [ | Hand Pump
GROUT INFORMATION (specify bentonite, cement-sand, neat-cement, concrete, cutlings, or other)
Material_}\ From__ | o Lls n { []Yds. [Z]Bags
Material Fram To ft. [J Yds. []Bags
Material From To ft. [ vds. []Bags
HARDNESS OF — = —
GEOLOGICAL MATERIALS COLOR FROM TO
MATERIAL Driven casing seal From To_ N Bags
4 . NEAREST KNOWN SOURCE OF CONTAMINATION
i |, L 0 a0
') [ f e S_f 1 J g feat direction type
i1 Well disinfected upon completion? [ ] Yes No
- §0i0 i i PUMP
‘ ) ) [Q Not installed  Dale installed o B B
ke ' i
s [ o \ ~ I ! Manufaclurer's name o ==
/‘ / e ) . |Model Number HP _____Volts
. | Vo) |
- = Length of drop pipe ft. Capacity g.p.m,
i\ [ ) ) N Type:| | Submersible | ] L.S.Turbine [ ] Reciprocating []Jet []_
( /| "
4 - } L~ |ABANDONED WELLS
Does property have any not in use and not sealed well(s)? [ Yes No
VARIANCE
Was a variance granled from the MDH for this well? [ ] Yes [] No TN#
WELL CONTRACTOR CERTIFICATION
This well was drilled under my supervision and in accaordance with Minnesota Rules, Chapter 4725.
. The information contained in this report is true to the best of my knowledge.
Use a second sheel, if needed.

iyl L | j

IR _ { | f i
v 5 -l N

Licenses Business Name

Lic. or F-leg. No.

/ F B

Certified Representative Signature Certified Rep. No. Date

Name of Driller

1C 140-0020

HE-01205-15 (Rav. 813)




Appendix E
Groundwater Sample Collection
Record Forms



A:COM Well/Piezo ID:P)‘L{}J -0l

i Gyt
Ground Water Sample Collection Record
QeF 2
Client: hilod Date q{ /Lﬂ C
Project No: 1,02 7 OO Time: Start /2 4|
Site Location: [FzioLey A Finish |/ S°77)
Weather Conds: Wcmlectods) A M B n )
WATER LEVEL DATA: (measured from Top of Casing) Well Piezometer JZ_,

- ! )
a. Total Well Length (S, S c. Casing Material _M e. Length of Water Column _¥¢%- 57 '
{ 17
b. Water Table Depth / 5 . ?5 d. Casing Diameter ,;Q f. Calculated Well Volume & / ‘/éﬁoé

WELL PURGING DATA
a. Purge Method _[3(A006¢€ lﬂ L)

b. Acceptance Criteria defined (from workplan)

- Minimum Required Purge Volume (@ well volumes)
- Maximum Allowable Turbidity NTUs
- Stabilization of parameters /Y %
P essod, ‘W7 200295
aL/%‘ST BaooErR CU'“TM-
c. Field Testing Equipment Used: ake odel Serial Number
YST SSLMps  Sep- ips (2T 100963
WL S, Few (ABLE 12 (= Y
SA-M# fE0 135 BLADDER
d. Field Testing Equipment Callbratgn Docume ta?on Found:rs_ Ay ( 5_?‘7
€D BLADER puvp &mme MP 02408
Volume Spec. Cond Turbidity
Time |Removed (gal)] T°(C) ' pH (us/cm) ORP mg/L (NTU) Color Other
n\oY 2-0 ($.5R | J-50 | |%0% Y 2Bl — [ (i
o 45 68 [7.29 | 1293 [S. T Y| — Clede
19120 ENEN EXTHR NP 2 S [8.s2] e Ttime
[y20] 2.< [3-52 [2.20 | 128% A7-4 g.ot| ~ Cietd
(VY725 - [2-4913.79 | 123( Yp.0 X —~__ K (sAd
[920] 4« S (2. 840 .25 129 Yg 32— loede
1¥2¢1 9.7 7. 20l F-24] Jdo 2 S22 lgd8| — |oedd
e. Acceptance criteria pass/fail Yes No N/A
Has required volume been removed O O )
Has required turbidity been reached O O R
Have parameters stabilized [ O O
If no or N/A - Explain below.
78D WA 5 EASUeED! A (2 Ao7” LDE
v, -
SAMPLE COLLECTION: Method: B A00ER Lo
Sample ID Container Type No. of Containers Preservation Analysis Time
See 7/04@:; lo¥r 2 -

Comments

P

Signature C)/l// / W Date 4//6// 3.-

L/L./\_/U




AZCOM

Well/Piezo ID%%LU‘ 0/

Ground Water Sample Collection Record /o 72
Client: U120/ Date: T[] 1S
Project No: é02—7(o 0RO Time: Start /
Site Location: A Finish /.S 2
Weather Conds: a&% % S ofeeneny Collector(s) A A e e EL

WATER LEVEL DATA: (measured from Top of Casing)

(é N S e Casing Material Zﬁ&,
d. Casing Diameter (Qll

a. Total Well Length

,.
b. Water Table Depth )S. 3 @

WELL PURGING DATA
a. Purge Method

R0 foy

o

Well

Piezometer €1~

4
e. Length of Water Column 2 2 32
f. Calculated Well Volume &/ ‘/égg

b. Acceptance Criteria defined (from workplan)

- Minimum Required Purge Volume (@

- Maximum Allowable Turbidity

well volumes)

NTUs

- Stabilization of parameters ) o) %
q 200245
c. Field Testing Equipment Used: OUNéT BLapeE, Mo eI qo enal Number
YM»_MAS_L@ 4 mes
IZHS‘J
d. Field Testing Equipment Cahbrat@negocum ntatlﬁo Found: RA L(S }ﬁ_
ReEp 5WD(§€.M_WLO A0S
Volume Spec. Cond DO Turbidity
Time |Removed(gal)] T° (C) pH (us/cm) OHP mg/L (NTW) Color Other .
2285 W o5 . (|A0-y0 | 744 | 1252 - 241 ;‘/f — i Peapl AN T
1230 W@ 51,6 73743 | /905 o b 7 (35 — (e |o=——n
133S Wb SO0y2. 09 17,20 [ /419 1 SRl — [Cual
O -5 117.09 1 .26t (709 1B o7f~j2.1 k.3 ~ ¢y
C 70 1,93 278 I3RS ~87 [Laz] — [Cliest
SOy 20 1825 1/9, ¢7 ?,%3 1330 ~4.2 7?36 — C=AR.
(2551 2% ;< | /8.9D @ 1252 ~0,2 |83 -~
(*{00 e. Acceptance criteria pass/fail Yes No N/A ’ 2 aewb op 7¢
Has required volume been removed O O & 5 ‘
Has required turbidity been reached O Ol [ fAOJCED il
Have parameters stabilized [l O O

T wefio Ty

If no or N/A - Explain below.

s A0

Pﬁlaé or Sweiu ZlNé

UL 2CP) A0BA PLAN DD AT (A e DE,

Woriewme “llong cemeniS/ Lanovdi
SAMPLE COLLECTION:

Method:

gLAOO &z Igf,a«_’_p

A Y
Sample ID Container Type No. of Containers Preservation Analysis i
Pl -0 ! SEEATTACHEGD coc HESIA 35
¥ W
Comments

Q S werd Dl
SV

Date q’//&///j“




A:COM Well/Piezo ID:PMWﬁ'

Ground Water Sample Collection Record

-
Client: M/ /@J P Date: Q §
Project No: (023080 Time: Start U:DS
Site Location: 7N Finish _/2 /6
Weather Conds: (0,4 m:’ 33‘"; ; Shsm ?follector(s) A /L/g;, e Sﬁ}
WATER LEVEL DATA: (measured from Top of Casing) Well [ Piezometer d@
i

a. Total Well Length (05,8 I ) c. Casing MateriaL§_{§4L e. Length of Water Column ﬂﬁz
b. Water Table Depth [55“] / d. Casing Diameter 2! f. Calculated Well Volume é ZQS fo

WELL PURGING DATA
a. Purge Method :g(—N:DC;P PW«,lD
b. Acceptance Criteria defined (from workplan)
- Minimum Required Purge Volume (@

well volumes)

- Maximum Allowable Turbidity NTUs
- Stabilization of parameters 7 % b a5
SOLIKNST fAracose wand) (WM 200 2
c. Field Testing Equipment Used: __Make/2> I\Xidel Serial Number
YsL SSlp MPS  SSL-4MPS 123 109963
JST SSb FraD (ABLE 12654

ED Sermplz Aen 7S BLaoeR ucp 1S39

(7
d. Field Testing Equipment Calibrazsion Documentation Found:

& BLatoCR flrcp (o RMER MPWO YOS
’ DO

Volume Spec. Cond Turbidity \\I_/
Time |[Removed (gal)] T°(C) pH (us/cm) ORP mg/L (NTU) Color Other
. 0.5 |1b25 17 M| 1229 ~1472-2  10.SF]| — [xblod] —
Tes L O le-24 | .19 |12 64 ~142 -F .32 — lecae | —
12D (€ | lebz|F1y 1273 [ 132+ .39 — lccee | —
)72< 20 b-S49! F12 | 138 -25. %V 1g9.3& | — Al T
(20 ] 2.3 oY 1286 w2 (539 — | CeeAll ——
e. Acceptance criteria pass/fail Yes No N/A
Has required volume been removed | [l 1
Has required turbidity been reached O O 433
Have parameters stabilized jzs) a ]

If no or N/A - Explain below.
Teow2B DIy ons 0T A ecASerED Vc’uw;’ COAS S ¢ (oD 1N
~—

WIpLK 2 ZAan) Femer
SAMPLE COLLECTION: Method: B LAops2 Q,u,.w
[}
Sample ID Container Type No. of Containers Preservation Analysis T?me
J/PVEY R sSec AmAcder] Cot J/ESSS

Comments

/A ,
Signatur%é/( ﬁﬁ* Date Q//@//\S
N4 /




A:CO M Well/Piezo IDW ’?’?

Ground Water Sample Collection Record

Client: /U[Ma/ : Date:9 /f/r
Project No: éza 2F épgf) Time: Start

Site Location: Fini h
Weather Conds: /z, Collector(s) A/ A== S’a\/ . ,é/éc /’S

WATER LEVEL DATA: (measured from Top of Casing) Well [ Piezometer &&

a. Total Well Length ?; 0 i c. Casing Material 4/24/ e. Length of Water Column 5o .07
: ” y q

b. Water Table Depth ).f L0 Casing Diameter 0— f. Calculated Well Volume l. ’

WELL PURGING DATA
a. Purge Method ‘%C?QDO <R 10/(/«-—\',0

b. Acceptance Criteria defined (from workplan)

- Minimum Required Purge Volume (@ well volumes)
- Maximum Allowable Turbidity NTUs
- Stabilization of parameters /d %
WzéSSaQ YoF 20024$
: : : SoUAST  BLatd
c. Field Testing Equipment Used: _’Make Model Serial Number
YSE S8 mps SSb-YmpS 12 T 100943
l/sr S Fiplo CAgu: ' (2654

A S BP0 s (IS
d. Field Testing Equipment Callbratlon Doc‘uyme ation gound 7 [ 7—‘?

AE» BeoeR wap £ IMQ;L&’K MPlp  AHoS™
Volume Spec. Cond Turbidity
Time |Removed (gal)] T°(C) pH (us/cm) ORP mg/L (NTU) Color

£ | 6.5 (297740 Fec —T713.0 | 199 — |7 LBacik

Other
is2 € [-® 1L 80 j? 940 =132 . o.M = clear| —
i5%0 LS fo¥0 |F.0¥] IO+ i, 2.8t ~ letfuwpr| —
[63S 2.0 s [ [*. 05 | 1oqd ~(00, 0.9 ~ e | —

ISHY o i qs|FToS|i1oy» | -42.3 o649 — | ror

e. Acceptance criteria pass/fail Yes No N/A
Has required volume been removed O ] K
Has required turbidity been reached O O A
Have parameters stabilized 78 ] O

If no or N/A - Explain below.
Tewez DTy (4 ADT At =D LOoAY PLANDL 10C iy OE Ve Csmoysd

SAMPLE COLLECTION: Method: 6/¢J4¢/ / [y o8
Sample ID Container Type No. of Containers Preservation Analysis Time
M- 05 See. o CcC VIUAS
Comments

77

Signature%,\/, %gﬁ/—_- Date 4(// (l / / 5/

k/\l</




A:COM Well/Piezo ID: me-d"

Ground Water Sample Collection Record

Client: A 120 P Date: g/,SéS/
Project No: lo0 2 F (0 DO Time: Start /3 94

Site Location:  /ZZBLES. g Finish

Weather Conds: £¢) sidy “50S Jie.  Coliectons) - Adezy e 5N

WATER LEVEL DATA: (measured from Top of Casing) Well [ Piezometer ¥

a. Total Well Length ?‘1 ?3 c. Casing Material 5}' a,( e. Length of Water Column 50.12
124 .

b. Water Table Depth )‘_’lh / d. Casing Diameter » f. Calculated Well Volume 8 N 7—

WELL PURGING DATA

a. Purge Method 5/44&(14 /“’"‘)’

b. Acceptance Criteria defined (from workplan)
- Minimum Required Purge Volume (@ well volumes)
- Maximum Allowable Turbidity NTUs
- Stabilization of parameters /L %

Sou/u;r B #00R /wa’o A weSOR YoF 200 298

c. Field Testing Equipment Used: Model Serlal Number
u ss L//zws [2d 100943
550 £ 500 /2G5

S LE [P0 /'?5' gwmw (S 79

d. Field Testing Equipment Calibra ﬁDDocume tation Found:

RED BLADER Privd) @mwa« Moo 2hS

Volume Spec. Cond Turbidity
Time |[Removed (gal)] T° (C) pH (us/cm) ORP m /L (NTU) Color Other
7350 o3 /.32 F.1H 733 ios.5 0. F7 | — | clear
EXR [.0 ile 1 | F.0 ~121F  lo02] = Tlcfen?
nzxy LS .35 | Fad | 8 Y44y [0.s| ~ lcfoa—
y 2.9 te 2] 1\ 2T | -1\33 1 [0.60] — lcfew
110 2.3 T T30 pEF [ [B.ef — Clead
iS5 2.0 >0l F V| & F T-1eq. 1 [p.od] - | cleer
(420 23S lead|g4aad 828 [-173.7 le. 0l - (e
e. Acceptance criteria pass/fail Yes No N/A
Has required volume been removed O O 74}
Has required turbidity been reached O l A
Have parameters stabilized O O [
it no or N/A - Explain below.
TLeEiOITY LAS ADT 2 : AN Do AT iNCcuUuDEo
Yot & LEmo AL
SAMPLE COLLECTION: Method: /5}ada‘,,./ /) oy
Sample ID Container Type No. of Containers | Presepvation Analysis Time
fNu- o+ See. [ttt Lok /425
Comments _
2/

Signature V{//% Date 4(//6//\5’




Well/Piezo ID:

AZCOM PUW -0

Ground Water Sample Collection Record

Client: - S _MAavy
Project No: ' / Time: Start _
Site Location: KR OLES , MN Finish

Weather Conds: (Lopelpt |, F0'S Collector(s) lb/éUlSSA MGE:«UAJS&&}
ot

WATER LEVEL DATA: (measured from Top of Casing) it Well @r Piezometer [

a. Total Well Length (0§ ” c. Casing Material 2 .SLEa' e. Length of Water Column EZE 4/_{
b. Water Table Depth (Sf- Wa d. Casing Diameter s,2" f. Calculated Well Volume 5 lb

WELL PURGING DATA
a. Purge Method Buaco e “QJ—M"’D
b. Acceptance Criteria defined (from workplan)

- Minimum Required Purge Volume (@ well volumes)
- Maximum Allowable Turbidity NTUs

- Stabilization of parameters Vd7) %

c. Field Testing Equipment Used: Make . Model Serial Number /0 Ay 4
48D Sawpie pep [ 7S Braom pp SN
) i SN w18 S2x
A,va‘fa.b
d. Field Testing Equipment Calibration Documentation Found: 5/\/ /350 (o(a L/
Y5E 550 Fran (H8le  4Ym 1{Glo
Volume Spec. Cond DO Turbidity
Time _|Removed (gal)] T° (C) pH (us/cm) ORP mg/L (NTU) Color Other
2551 0.5 822 | Fyey | ;€329 1-89. 2. 083 | — 16 Rewa\ —1
¢V 4.0 [0 1 20F | (559 |~33.9 2.2 — [hee | —
T 7id iR o2 | 3iF | )ISTF |62 & 2. 7S]l — e | —
190 | 2-0 297 170 b| 1532 |-<2-0 VA3l — |eovepe|—
s | 2.5 244 (1| (871 [-47.9 D1pq| — [(iepe|—
e. Acceptance criteria pass/fail Yes No N/A
Has required volume been removed O ]
Has required turbidity been reached ] O K]
Have parameters stabilized & O O

If no or N/A - Explain below.

Al 7ueBi01T] S HenCelCD, Lopp pLany Dio rOT 1 abs
l&‘-ﬂﬂg éEMOu/GD-

SAMPLE COLLECTION: Method: __ PrAgpeg? U
! 7

Sample ID Container Type No. of Containers Preservation Analysis Time
Pl O | Yowl WA 3 HCL e (420
Comments

4/
Signature 0{/1 /\// ,(/ %j/" Date Z/Z 5/ /Yy



A:COM Well/Piezo ID: P/l/([//"o Z

Ground Water Sample Collection Record

Client: Milof / US MNALY pate: T/ 2%
Project No: __&QJ FL08D Time: Start / E .ZZ
Site Location: 27220 L? muad Finish s
Weather Conds: (,Wp.'; 'S Collector(s) L ERSSE M(,’au,ou seA)
WATER LEVEL DATA: (measured from Top of Casing) Well ‘@—_ Piezometer D
i
(ﬁa. Total Well Length (S - 2 c. Casing Material e e. Length of Water Column S’ 0. /
- {
b. Water Table Depth (Z(Z‘ € 2 d. Casing Diameter 2 ( f. Calculated Well Volume & l‘? gé_,é
WELL PURGING DATA p
a. Purge Method Bméﬁ U/u-—,P
b. Acceptance Criteria defined (from workplan)
- Minimum Required Purge Volume (@ well volumes)
- Maximum Allowable Turbidity NTUs
- Stabilization of parameters Y % e gsso
St 2 W

¢. Field Testing Equipment Used:

Qeb )'%?/ LA ,
d. Field Testing Equipment Calibration Documentation Found: ysT SSL Fieco (RBLE 4m 19610
Volume Spec. Cond DO Turbidity
Timel Removed (gal)|] T°(C) pH (us/cm) ORP mg/L (NTU) Color Other
245 0 1899 13.25],433 - b [.32] — |& —
aso | o34 /90 2.21 11459 ~78-& [ 4D | — lepl
255 | 128 1279 319 17988 ~37.2 [O | — |ticae
1300 | -3¢ 12-2la |F.18_1/990) S B 096 | — |Ciead
(395 224 (Bor | 1.8 1,473 ~19-b 0.93 | — Leenl.
1310 | 2.3 [48/9.93|Z. 1o | /476 - 222 0.82 | — lcsdR
2IST 2.26 1/2.92[ 3 151/799F 1269 g4l | — |Cea
e. Acceptance criteria pass/fail Yes No N/A
Has required volume been removed O O 3|
Has required turbidity been reached [ O 4
Have parameters stabilized A O [l

1f no or N/A - Explain below.
M Trel8,0(7 ¢AS mFﬂ.Caaz;-‘D (P EE ut..azu DiD NOr Ve oS

o igmae  Kemmp\lED .
SAMPLE COLLECTION: Method: &W Fﬂ yyys)
vp...-"'"
Sample | Container Typ No. of Containers Preservation Anglysis Time
Pt o 15 PP et % e Vo 725

Comments

Signature Q/{///) Date _ < /ZS’//S
( ! 9 I/ { T




Well/Piezo ID:

A-COM Poru -0
Ground Water Sample Collection Record
Client: US AV - AN0L Date: //Z¢//S ]
Project No: ’ ! Time: Start _ /75"
Site Location: 2 1 0lEd  MN Finish _/&/Z
Weather Conds: v Collector(s) Af e 58 e S
WATER LEVEL DATA: (measured from Top of Casing) well B Piezometer []
a. Total Well Length ¢Q§ -9 c. Casing Material Jf?’EL e. Length of Water Column 797.02

! /
b. Water Table Depth Hp 29 d. Casing Diameter =/ / f. Calculated Well Volume 8. 05

WELL PURGING DATA

a. Purge Method &l A2 —QEp Wew Wwizaeo 3020 DC pE 22

- Gep Sape Peo (-1S” BLane puep SOF (S

) — Qed Bacose puap (onTROLLER. SAF 2333
7

b. Acceptance Criteria defined (from workplan)

- Minimum Required Purge Volume (@ well volumes)
- Maximum Allowable Turbidity NTUs
- Stabilization of parameters %
c. Field Testing Equipment Used: Make Model Serial Number

Ca some 2 WE [LLo00ry YzU- 351Y4
ysz S MPS CI) 22090 - HADHELD, 4 Frecheagi

Frowrdeu cewl

d. Field Testjng Equipment Calibration Documentation Found:

Volume Spec. Cond DO Turbidity
Time |Removed (gal)] T° (C) pH (us/cm) ORP mg/L (NTU) Color Other
IS | 0.25 (2-93] €40 (76! -249-% |1 95| 732 |Bcack | —
1420 (.25 [7.31] & 34 02 1 -253.2 |p.95] -‘l% Biacke]l —
M41S | 225 17.37| 8.2| (&/4 2238 |p85| ~ Aty —
mfio 2.00 12351l /216 -19@ 4 | pF6l =X¥ES | ALAle] —
25| 2.35 (226 8l /ad | -1c9.F |21 —F3] [AAc —
e. Acceptance criteria pass/fail Yes No N/A
= Has required volume been removed O O Kl
Has required turbidity been reached O O 4
Have parameters stabilized B O |

If no or N/A - Explain below.

&eJrs
SAMPLE COLLECTION: Method:
- Sample ID Container Type No. of Containers Preservation Analysis Time
- ol —1 See ATDACHER Cog —  ——— AT
Comments

S ~——

Signature W Date _/ 0// Zé'/ / s



A:COM We"/PiEZOID:/%M‘DZ

Ground Water Sample Collection Record

Client: LS ALYy A (/Copo Date: /0 ZZ@ /7S
Project No: b0 2 2,040 , Time: Start /2 /B
Site Location: Friolusy , /29N Finish /?Z 'S
Weather Conds: 2] Collector(s) AAfeet SSA MC‘EM) g
£V (4 b (I
&7
WATER LEVEL DATA: (measured from Top of Casing) Well Bk Piezometer [] /
1 . )
a. Total Well Length (aS - :)8 c. Casing Material cLr e. Length of Water Column 2? %
t 1
b. Water Table Depth I(J 32 d. Casing Diameter e f. Calculated Well Volume g ! [ é
0 st
WELLPURGINGDATA 2 40 p R, QED Buadter paup lowTROUER 735 cutt
a. Purge Method 00 | u«f TRED wWeW (pvjzaen 3020 bC se Z2A3F
b. Acceptance Criteria defined (from workplan)
- Minimum Required Purge Volume (@ well volumes)
- Maximum Allowable Turbidity NTUs
- Stabilization of parameters %
c. Field Testing Equipment Used: Make Model Serial Number
AMorre 2090 W) & TULE| D¢ (-3 ¢ g
VST 3'((0 MPS U o ZZo5t s tes L F’
[/ " /meeid THEU ¢
Qep LE peo ¢ s 11334
d. Field Testing Equipment Calibration ocumentatlon oun
Volume Spec. Cond [3]e] Turbidity
Time_|Removed (gal)] T° (C) pH (us/cm) ORP mg/L (NTW) Color Other
RS | 0.5 [e-84 | 2.31| /425 ~40 -0 z9p( [¢.3 [T o] —
12sS | /¢S e .79 | 2.27] /436 U0 2 A-32] 2.32 [Vir Gyl —
1300 | 225 (e-84) -] 431 -/00.4 226 | S.20 | ¢cien€]| —
RS | .00 [e-25 | 3-18] (429 -95-9 S99 3 36 | Coall| —
[310 | 3.3 [ 65| 43| /425 -0 G Ol D 31 [Ceanld | —
[3/< 1Y S o3 | 2] juzc ~p04 /6810935 [Cepl | —
e. Acceptance criteria pass/fail Yes No N/A
Has required volume been removed O ] 14
Has required turbidity been reached O O kd
Have parameters stabilized L [ O
If no or N/A - Explain below.
0 A ¢ 1oc 7 S ST zfdu,fﬂﬁ'l{euﬂx
= v
SAMPLE COLLECTION: Method: BlAsoer. P o
g 7
Sample ID Container Type No. of Containers Preservation Analysis Time
Pacw - 13 ———+— e ASTACHED P, ——nrn 13 720

Comments

Signatureow 0 — Date__ / ﬁl/ 2b / (S




A:COM Well/Piezo ID:

e o3
Ground Water Sample Collection Record
Client: US Ay - N/Cop Date: /& 26//S"
Project No: b0 274050 Time: Start Zé 31
Site Location: 7 DLE~ , UN Finish _/_‘Z_Ssz T
Weather Conds: % Collector(s) Mg(,( <A /é/ Cticew SEA
WATER LEVEL DATA: (measured from Top of Casing) / Well ? Piezometer (/ \r
a. Total Well Length '?'5 % c. Casing Material 5‘7Ea_ e. Length of Water Column 3
TAl
b. Water Table Depth gl ) S—/ d. Casing Diameter &/ f. Calculated Well Volume + /82-Q
ELL PURGING DATA EL —QED BrLacAER PW ConorougR SO#E2738
a. Purge Method 40D 'M “0ep well (Wi(zaed 3020 bl CMZM %ts
2243
S" B fn»f
b. Acceptance Criteria defined (from workplan) Taep sAMPLe Peo |3 B WEss
- Minimum Regquired Purge Volume (@ well volumes)
- Maximum Allowable Turbidity NTUs
- Stabilization of parameters %
c. Field Testing Equipment Used: Make Model Serial Number
AMo T H3-351Y
S o Hewd, Y mao(}«m
-—de ™eu Lew
d. Field Testing Equipment Calibration Documentation Found:
Volume Spec. Cond DO Turbidity
Time |Removed (gal)] T°(C) (ps/cm) ORP mg/L (NTU) Calor Other
| 80 e 0.25 (€.q1 3%

-9L.2 7. Al 1S et | ——
|?0 3. 60 IS'-CN)

pH
B ?- [0(9 -105® 1221 | 209 | Cl | ~
\bSSLE L (.00 16:92| 1-23| 024 ~92.S | Z23F| |30 AR —
| F L3S 1 SS9 322 1029 %
?’ 2-21 1029 30 3.0 /1.4 | oZAY

e. Acceptance criteria pass/fail Yes No N/A
Has required volume been removed O O 1%8
Has required turbidity been reached [ l 7R
Have parameters stabilized & | a
If no or N/A - Explain below
WM&&M@%MM&L&&M@QWS
LR lbLimE RemoeQ
SAMPLE COLLECTION: Method:
Sample ID Container Type No. of Containers Preservation Analysis Time
Pl - 03 —— | cee AT7AGHEp CoC JENS
Comments

Signat{ire yay/ya
V

Date __( b/ e G// / S—



A:COM Well/Piezo ID/’M _”(_/

Ground Water Sample Collection Record

Client: LS MY« Mitop Date: (g/26/(§
Project No: W2F (apﬁd ) / Time: Start/S/&
Site Location: 724 Pr g, AN Finish
Weather Conds: v Collector(s) Ma <O M CELDSEA)
WATER LEVEL DATA: (measured from Top of Casing) Well K] Piezometer []
a. Total Well Length z L/ ? c. Casing Material 2@ e. Length of Water Column ygﬁ‘/
" -
b. Water Table Depth 31- ;5 d. Casing Diameter C” f. Calculated Well Volume _ 7/ S 9;,{
WELL PURGING DATA 0o —QE0 BUER Pw% CooTrower. SN 2738
a. Purge Method queﬁ “QeD WEU WizAZD 2D _bC. N
-~QEeD Samp 35" BLAGOR pusp 224331
b. Acceptance Criteria defined (from workplan) =D e #2135 % I 5—3\{
- Minimum Required Purge Volume (@ well volumes)
- Maximum Allowable Turbidity NTUs
- Stabilization of parameters %
c. Field Testing Equipment Used: Make Model Serial Number
&K we { -2 .
S €wd, 4 Feco (A8

Fuootiew ceth
d. Field Testing Equipment Calibration Documentation Found:

Volume Spec. Cond DO Turbidity
Time |Removed (gal)] T°(C) pH (us/cm) ORP mg/L (NTU) Color Other
JSYQ | .25 (241 7.3 (Y0, ~2.p 225 Jo0.] | Can | —
/. 00 le.23 | 3 22| K0 ~90.2 /33| 15 F| el T
ISS0| 11 IS {23 ] 01 f@éaﬁc 9 L5112 | cete | —
(S8, 50 [e-2F] J9 WZe2 258 -S4 (24 | /0.0F | cegnd | —
oo | 225 ([ ,7813.19]| 292 -Sp. 2 /o7 |"28b
e. Acceptance criteria pass/fail Yes No N/A
Has required volume been removed ] | =)
Has required turbidity been reached O [ 57}
Have parameters stabilized B O O
If no or N/A - Explain below.
SAMPLE COLLECTION: Method:
Sample ID Container Type No. of Containers Preservation Analysis Time
U0 Sez  ATHACHED Cdr —_— /&0
N
Comments

SignaM /L/\%—’ Date /y ZQ[Z/ s



A:COM WeII/PiezolD:’p/M ~O/

Ground Water Sample Collection Record

Client: us UA\N “/\)/kop pate: H/C]1§
Project No: 02 F LORD Time: Start 205—

Site Location: /’)élDLk\/ MN Finish /37¢

Weather Conds: Cu,u,pi ‘Qg %z gg'g Collector(s) f/eech Mesiw 55./\)

WATER LEVEL DATA: (rz’easured from Top of Casing) Well @ Piezometer [] .
a. Total Well Length ‘2 Z f c. Casing Material ¢ [ £CC- EEL e. Length of Water Column 'ZE 0('/
b. Water Table Depth I(g 7,5 d. Casing Diameter 02' f. Calculated Well Volume (9' 09

WELL PURGING DATA
a. Purge Method BlAgos. lpu,«—,D - SW/2E

b. Acceptance Criteria defined (from workplan)
- Minimum Required Purge Volume (@

well volumes)

- Maximum Allowable Turbidity NTUs
- Stabilization of parameters ZZZ %o
c. Field Testing Equipment Used: Make Model Serial Number M (O
— M W MLDU 7
\'léi: <<6»~/ﬂ§ I?T(DOQB
d. Field Testing Equipment Calibration Documentation Found:
Volume Spec. Cond DO Turbidity _./ "
Time |Removed{gal)| T°(C) pH (ps/cm) ORP mg/L (NTU) { Color Other
1429 | ¢.S 1545 [ 2.91 | 2033 -219. § -3¢ | ~73 |blucqy | —
143Y e Xs 194 [L7% | 205 ¢ ~20%.g | O0-1f |=73 [bl«ca F— p
14314 1§ £5:9¢ [7e | 2002 ~(49-0 |ods [-73 [Ye«e —
iqdq_ | 2.258 -0 1167 |~ gl - 159 015 | ~713  |bfacnn -
e. Acceptance criteria pass/fail Yes No N/A
Has required volume been removed O [l 1%
Has required turbidity been reached [ O 4
Have parameters stabilized B O ™
If no or N/A - Explain below.
Z FUOVED 2 ¢ &
IN_ Lople PLAN
/
SAMPLE COLLECTION: Method: BLADD@?@ e
b
_Sample ID Container Type No. of Containers | Preservation Analysis Time
Proy—p || —— dee 47TACLHIEO (O —— |/

Comments

Signature( 2 4{,4 2'2 Date ///[9{// S,




A:CO M Well/Piezo ID: % 22

Ground Water Sample Collection Record

Client: Us /1//1V\/ - Nréeop Date: //z éz'zf
Project No: (2 ?:@ﬂgﬂ / Time: Start /2 49
Site Location: ipcey, MN Finish /%43
Weather Conds: (_jz14 &3 , ZQINQ l:[Q'_(Collector(s)
WATER LEVEL DATA: (measured from Top of Casing) / Well @ Piezometer []
-~ . { !
a. Total Well Length s ,1? c. Casing Material 2 f TZEC e. Length of Water Column ch 7
b. Water Table Depth [6.3Z d. Casing Diameter ) ! f. Calculated Well Volume _Z. /s

WELL PURGING DATA
a. Purge Method BlALoEL /Du«,fﬂ - SN (78

b. Acceptance Criteria defined (from workplan)
- Minimum Required Purge Volume (@

well volumes)

- Maximum Allowable Turbidity NTUs
- Stabilization of parameters /) %
c. Field Testing Equipment Used: Make Mode! Serial Number
CuMppr 2020 o HI-B 1Y Ters »,7/%%
= SSG M,ﬂs (3T 1003
d. Field Testing Equipment Calibration Documentation Found:
Volume Spec. Cond DO Turbidity
Time |Removed (gal)| T°(C) pH (us/cm) ORP mg/L (NTU) Color Other
{314 0.5 AT 7.3 1723 N C.% | S | el —
1114 1.0 ety 200 [ tug ~ 350 095 | 6.5¢ | e ~
3.4 LS oy (.13 [ i7c8 ~ig.7 ¢-7{ | H.00 | Clewr -
13z4 | 2-0 {g.ex | IT | \eag -z 0.1 12-€3 | ¢l | ~
e. Acceptance criteria pass/fail Yes No N/A
Has required volume been removed O O %
Has required turbidity been reached O O
Have parameters stabilized 24| O O
If no or N/A - Explain below.
[AS 4 QQ& 0 A
SAMPLE COLLECTION: Method: &4995& M
i /
Sample ID Container T_ype No. of Containers Preservation Analysis Time
-7, | —  Sec ArrAcnED  Cod  —— (320
N
Comments / = W0 vaL ' [ ol

Vi
g
i Vs

Sign@?ﬂ ﬂv/ d/” Date ///é//.ﬂ'
174 T 1




y Well/Piezo ID:
AZCOM M- 04
Ground Water Sample Collection Record
Client: US Mayy - A,///’,, i Date: /. s
Project No: /,,n27- 28D Time: Start 3 "
Site Location: O ET . M Finish ll
Weather Conds: /'lp.(_gq, d}:,'vo, Ly 's Collector(s) ¢ Mee T 2o 2]
L
WATER LEVEL DATA: (measured from Top of Casing) Well [34- Piezometer []

a. Total Well Length

ZQ. ZQ ’ c¢. Casing Material 512:’!—
b. Water Table Depth A&, T

e. Length of Water Column Qé . ﬂ 5

d. Casing Diameter 42“ f. Calculated Well Volume 7 (7(9(

WELL PURGING DATA

a. Purge Method A (U228

Beaoen RMA.{)

b. Acceptance Criteria defined (from workplan)

- Minimum Required Purge Volume (@ well volumes)

- Maximum Allowable Turbidity NTUs
- Stabilization of parameters /0 %
c. Field Testing Equipment Used: Make Model! Serial Number
(aMorre  2oZowE  y3l[- 3514 TesBovg Mere
}/SI S M{.IS (3T /0D b3
d. Field Testing Equipment Calibration Documentation Found:
Volume Spec. Cond DO Turbidity
Time |Removed (gal)] T° (C) pH gs/cm) ORP mg/L (NTU) Color Other
60 | 2. 7¢ [183¢ (9] ”&t' iAF | ~g7.d oo [ (lLgl | thm [ ==
/L ]}, 28 15-30 | f.a5 | 142 ~9¢. 4 Led lie2¢ | clese -
e | *of (G223 16,97 | U3 . €.9% | .67 | (leww | —
[021 [ 2.5 .52 |y.0e | 137 ~a.z 0.0 | X590 | thewr | =
e. Acceptance criteria pass/fail Yes No N/A
Has required volume been removed J 0 Dy
Has required turbidity been reached O [l =
Have parameters stabilized B O O
If no or N/A - Explain below.
UL et = ( = Abr
/A woﬂlélﬂuﬂal
SAMPLE COLLECTION: Method: RBiamoge o P
Sample ID Container Type No. of Containers Preservation Analysis Time
w0 | ——— Sez amAGian coc ~ /07§
Comments

P e A
o V—
Signature

Date ///b// S'



A:COM Well/Piezo ID: P/LCM/ 03

Ground Water Sample Collection Record

Client: US Ny AR e D Date: QZ(,Z[S"
Project No: w02 208D / Time: Start // ¢4
Site Location:  fZ,DLe MmN Finish /2 /J
Weather Conds: 1§ Collector(s) Aeuscd = 7 v
ul
WATER LEVEL DATA: (measurecltl from Top of Casing) well K] Piezometer [] P
a. Total Well Length 2§ .03 c. Casing Materialfw—' e. Length of Water Column 9(: 33
- l . .
b. Water Table Depth QZ . 1(2 f d. Casing DiameteD/ ! f. Calculated Well Volume 7 € z
WELL PURGING DATA ,
a. Purge Method Btacose ﬁz “ 4.’0 V. /(28
b. Acceptance Criteria defined (from workplan)
- Minimum Required Purge Volume (@ well volumes)
- Maximum Allowable Turbidity NTUs
- Stabilization of parameters 74 %
c. Field Testing Equipment Used: Make Model Serial Number
batlo7® 2020 e Y2y - 2S5y TaccsioTy /)5
Vaz SS6 m/as (3T 10DLb3
d. Field Testing Equipment Calibration Documentation Found:
Volume Spec. Cond DO Turbidity
Time [Removed (gal)| T°(C) pH (1s/cm) ORP mg/L (NTU) Caolor Other
Wie ¢.1¢ iS.21 | 1.¢6 Mo g ~{{¢. | 6,77 357 |cbatiyur| —
s Ly .47 | q,.¢v7 | 413 ~t¢1.9 ped3 | 2.0 lhetiq iYL
1So 2-0 is.39 | veg i ~164. 7 o 1115 Mea/lghtlon —
WSS 2:5 15.¢¢ | 1.¢1 {Mie AL p-§r | 3.5 cleas -
e. Acceptance criteria pass/fail Yes No N/A
Has required volume been removed O | Kl
Has required turbidity been reached O O @
Have parameters stabilized vl O O

If no or N/A - Explain below.

Lee Klerolen A Tetf 0. 7% eaCueEnes TS ACE anT
N Mﬂ[l‘om\) J

SAMPLE COLLECTION: Method: BLevad- 2. . N
U |
Sample 1D Container Type No. of Containers Preservation Analysis Time
Pl ~ 03 ——— Se& ATANKED coc (220
Comments

SignaturM(/VOh Date /[ /L’/lg-




AZCO M Well/Piezo 1D: pr _ /

Ground Water Sample Collection Record

Client: _Aﬁégp - Mayy Date: 12/t /1S
Project No: _pp22bplo Time: Start f%ao

Site Location: w M Finish

Weather Conds: oSzgas zo20ash , 3 'S Coliector(s) . SN £ /A K

WATER LEVEL DATA: (measured from Top of Casing) Well [ Piezometer [

- - f
a. Total Well Length (4 .3’ c. Casing Material S e. Length of Water Column 32-§

b. Water Table Depth [/ f&/ d. Casing Diameter é “ f. Calculated Well Volume &ﬁ
> SN 232088

WELL PURGING DATA - GEp Weuw Wizaes 3oZobe L8R NI
a. Purge Meathod = LASD 2813
- QED Smpt.e b ;
b. Acceptance Criteria defined (from workplan) P20 1.35 Bucoge P “"‘f SN ILIZg
- Minimum Required Purge Volume (@ well volumes)

- Maximum Allowable Turbidity NTUs
- Stabilization of parameters %
c. Field Testing Equipment Used: Make Model Serial Number
A 1 D¢
Vs L
7
d. Field Testing Equipment Calibration Documentation Found:
Volume Spec. Cond DO Turbidity
Time |Removed (gal)] T°(C) pH cm ORP m_%[_ {NTU) Color Other
R q. e 12 'z _T‘!’_?Q 0.8 L (0 & |lpoe
s, | r.6 1S .obld.38 1] 975 ). F|l (D )G 9S
|,'%'5l 1. < 13 *:l-.%_ % LD 1S 2
5% |20 S EEN: BB - 155 SH L Lo [ BAC BLML lco'c”

e. Acceplance criteria pass/ail Yes No N/A
Has required volume been removed O [}
Has required turbidity been reached O O M
Have parameters stabilized O O
If no or N/A - Explain below. —
’ 7 = o

Mﬁqﬁ&m Li2AT]
SAMPLE COLLECTION: Method: _ ADDEZ.  [Resad

¥
. ample ID __ |Container Type No. of Containers Preservation Analysis _Time
Al ———— J&f (Ul oFf (ufyopy ————— 34D

(TS 7

Comments MM—M&MMMMS
/7

v 2

Signature g4 £ 742& /2 Date 1'2! Yy ./’ S




A;-"COM Well/Piezo 1D:

Pio-2

Ground Water Sample Collection Record

Client:

-

Time: Start §}3S. _°
Site Location: N Finish /ZY\
Weather Conds: ¢, Collector(s) _&‘M A R ANAGAK-

Date: Yyl
Project No: 717

-

WATER LEVEL DATA: (measured from Top of Casing)

Well Bd_ Piezometer [ ,
a. Total Well Length (‘{‘.l 22' ¢. Casing Material SteeL e. Length of Water Column S0 L7
¥

b. Water Table Depth 25,25— d. Casing Diameter 2"

f. Calculated Well Volume M

WELL PURGING DATA ~@ED Wel Wizaeo 02D DC@Wessae,Su . 23085

a. Purge Method - & LLER 12607

- Qep Sampie Peo (354 Blasa grep SN 11128
b. Acceptance Criteria defined (from workplan) = fas Sl

- Minimum Required Purge Volume (@

well volumes)
- Maximum Allowable Turbidity NTUs
- Stabilization of parameters %
c. Field Testing Equipment Used: Make Moadel

Serial Number
I el 3
sSLMPS (9h /03539

d. Field Testing Equipment Calibration Documentation Found:

wlL

Is-%g

ztifg-

Volume Spec. Cond DO Turbidity
Time {Removed (gal)] T°(C) pH {s/cm) ORP ma/ll | (NTU) Color Other
1210 8. (725 324 jusy | ~15%7.3 | /4 | — Iticue hy 6
%‘T [ Q 5:5.:?2' 29 }33 -,155'. b 0. gﬁ%ﬁ 185-99
AT IR e | Lo = H._L_J_Zé’_s — L-02
726 | 2.0 _]_t[_@'_ﬂ 423 |—nuz.{, lL.0f l3.48 \Coeuf | i
(230] a.5 [4-56{ 1S 2y T-1p5 s 92 |ZWY |CLepp | —
e. Acceptance criteria pass/ail Yes No N/A
Has required volume been removed O 1 i
Has required turbidity been reached O U wi]
Have parameters stabilized O O

If no or N/A - Explain below.

SAMPLE COLLECTION: Method: _&_AaagLﬁ“qg \

)
~_Sample ID Container Type No. of Containers | Preservation | Analysis Time
L’t?z}i:;,,w__i-—‘f"‘é Y€€ Ouldin) (22372bY 1235
Comments

pi
. -
Signature Q{éé;@\ Date __|2 !"l ‘l l S




AE C o M Well/Piezo ID:PM&{)- =

Ground Water Sample Collection Record

Client: A1 dop - Alavy Date: —l&—l”
Praoject No: L2 ZFvto

Time: Start /248D
Site Location: IDLEY . AN Finish /|28
Weather Conds: K Collector(s) M—MMLMAZ’

WATER LEVEL DATA: (measured from Top of Casing) Well [¥ Piezometer [

a. Total Well Length i, 33' c. Casing Material Ry =) e. Length of Water Column __7ls- 31
!
b. Water Table Depth _30, |2 d. Casing Diameter 2 (. Calculated Well Volume P-4 34

WELL PURGING DATA

—QED WELL Loizagn 302D bc EEgR. Sw: 23085
a. Purge Method

“RED 2813
- Qeo Saopie 2o 35" Bma:s«z ﬂu-p w28

b. Acceptance Crileria defined (from workplan)

- Minimum Regquired Purge Volume (@ well volumes)
- Maximum Allowable Turbidity NTUs
- Stabilization of parameters %
c. Field Testing Equipment Used: Make Mode! /L{ Serial Number
Vel S Sk MJ )6 1Y h /D3
d. Field Testing Equipment Calibration Documentation Found:
Volume Spec. Cond DO Turbidity
Time |Removed (gal}] T ({(C) pH (usficm) ORP my/L. (NTU) Color Other
‘“gé 0.5 12:leZ z-[g g —/72s- 0 |1.33 /77 |Ome |Géer | 32/5
/0 1. 2_66__?-! 0S5 “12,-23 12.531 % {ledp | k- NAN
fpyo | {-5 7 46 1 ns) -l .5 /.38 | { 14%ag. | 5002
[a4s [ 2p 125 [2.7% [ h6Z |-z /.29 | YR = AR WL
: -;-!
e. Acceptance criteria pass/fall Yes No N/A
Has required volume been removed O 0 bd
Has required turbidity been reached O O Fdj
Have parameters stabilized O O
If no or N/A - Explain below.
' 07 A w D cneRS  fpe Virewme (Ceypuad
TUAG 0TS, Arld AR 1277 i
SAMPLE COLLECTION: Mathod: BLA&& Pt.u...ﬂ
i

Sample ID Container Type No. of Containers Preservation | Analysis Time

-3 —1 See rgAgaLcu,sﬂha = [pSO |

Comments

./
Signature W/U /@* Date / Z / o / / 5—‘
A /7




AEC_O M Well/Piazo ID} 7,uw . (7,

Ground Water Sample Collection Record

Clent: Wilhz ~ pdoy oate: (2/ 1 )15
Project No: L2!2 oo 4 Time: Start ﬁ%

Site Location:  £2)ps £y , AN Finish
Weather Conds:  20%, #21md, feas Collector(s) M. Mbzsusssd /A . EANAS /AR

WATER LEVEL DATA: (measured from Top of Casing) Well g] Piezometer []

I 14
a. Total Well Length H Lz c. Casing Material STE{L e. Length of Water Column ﬂ l}ﬁ'/
b. Water Table Depth 22 i& d. Casing Diameter Z " f. Calculated Well Volume ?' "H ;l;é

WELL PURGING DATA -GEp wew Wizagn 2020 BL (mpoesser W 123088

e
a. Purge Method _&MMBM&AP_&MSUI BT
~Qep Sempie oo .78 Buacoze o Q: 11128

b. Acceptance Criteria defined (from workplan)

- Minimem Required Purge Yolume (@ well volumes)
- Maximum Allowable Turbidity NTUs
- Stabilization of parameters %

c. Field Testing Equipment Used: Make Model Serial Number
A 7 & 200p])2
{ /9hfe353Y

d. Field Testing Equipment Calibration Documentation Found:

Volume Spec. Cond DO Turbidity ; f
Time wg&_ pH (us/cm) QRP mg/L (NTU) Color Other P L
. 3. Qi ;tﬂ -£7-S 228 )l{ { 1A EAL — 5
ffa; /. .28 305 115 | a9 lue ] Oeg | — | 29.8/
LT7] LS 12.36 | 93.05 | L.}le0 —49. 2 u.qg 976 |icah. | — 29- 24
923 .0 12:23 | }-ot | 1Y ~lple |1 NS | S48 |fimp | — |2%.8p
e. Acceplance criteria pass/fail Yes No N/A
Has required volume been removed | ] L4
Has required turbidity been reached | O
Have parameters stabilized i [ O
If no or N/A - Explain below.
dlogic Prhn, Dib ApT zu::(%oe U ZAMETERS JDR b ceme &tzg@
/ £ J 7 ya/
SAMPLE COLLECTION: Method:
Sample ID Container Type No. of Containers | Preservation AnaIEis Timg
Pmys- ¥ ~——[36¢ Cudw or|Caizvdy - 0924
Comments

SignatureW M,O,— Date _{2 / v 4 // [y




sert e SEETEN - PEESISAWRTRGALE, TR 2L SRS S e S e R T et B S

A=COM e -0l

Ground Water Sample Collection Record

Client: s N Date: 1
Project No: “ ’VAVY IQF Time: Start _/_3,‘%——
L 94

Site Location: rip ey  MN Finish_1 Y3
Weather Conds: Collector(s)

Sit
WATER LEVEL DATA: (measured from Top of Casing) well A Piezometer L/jt/ ’
a. Total Well Length bl 35 c. Casing Material SrEL e. Length of Water Columnig'———
, | -
b. Water Table Depth  / b-Z’ d. Casing Diameter 2" f. Calculated Well Volume __8_/_——
WELL PURGING DATA ~asb Wew Logaeo 202D D Crmpecsos e 53035'

a. Purge Method _R(400&2 [lec > ,,. MPIp  BiLacore

€0 Shmple- 35" B
b. Acceptance Criteria defined (from workplan pee l
- Minimum Required Purge Volume (@

well volumes)
- Maximum Allowable Turbidity NTUs
- Stabilization of parameters %
c. Field Testing Equipment Used: Make Model Serigl_ Numper
ysI 5’5’(&_&&:&6—0 BT o2,
Iyg— 422-
MoTE Zazou.SE Frzioref MerR:st) £2)4 < p);
d. Field Testing Equipment Calibration Documentation Found: ﬁ“j 529 -0 &
10%54u
Volume Spec. Cond DO Turbidity
Time |Removed (gal)] T°(C) pH (ps/cm) ORP mg/L §g (NTU) Color Other
JYv | p. s [ %03 | [:8F| 1803 | —1%8.9 /.24 F Beace|
[4S | ).o (9081 1,97 1SS | ~163.3Z |],14 LT sy —
Y4/l /.5 [‘{-1%1497101‘-/ —~1S% 3 //5 -—'-ﬁ a -
(S| R.0 [Y.0H (951 123 | ~\&h o [ (3]~JF | =
e. Acceptance criteria pass/fail Yes No N/A
Has required volume been removed ] O A%
Has required turbidity been reached [ O (A~
Have parameters stabilized [ O O
If no or N/A Explaln below. _
: 5 AM TS 4
SAMPLE COLLECTION: Method: ﬁLA@Ogé_ M
Sample ID__ |Container Type | No. of Containers _Preserva_tlon Ahalysis Time
M -0 | — ] See Cod —— | —~+—{Y20
Comments

Signature ‘Q’W“ Date ‘_Llﬁ#é




Well/Piezo ID:

AZCOM L PUw -0z |

Ground Water Sample Collection Record

]

Client: 4 - D e St Date: _‘lé\l_‘_{‘
Project No: _@2%0% ime: . .art ~
Site Location: M , MM Finis 1320
Weather Conds: ' Collector(s)
WATER LEVEL DATA: (measured from Top of Casing) well [] Piezometer []
a. Total Well Length (lb 25 ‘e Casing Material 5:1'_5&, e. Length of Water Column

' v
b. Water Table Depth lb_ 2_3 d. Casing Diameter 4 f. Calculated Well Volume
WELL PURGING DATA ~660 Wew l,ﬂzM_D 3020 DC (], W SN 2308s

a. Purge Method \ . y p 10 B 5 LER  z8(F
2 (
, ED SampLe (’#D / % Sm 8) 1170
b. Acceptance Criteria defined (from workplan)
- Minimum Required Purge Volume (@ well volumes)
- Maximum Allowable Turbidity NTUs
- Stabilization of parameters %
c. Field Testing Equipment Used: Make Model Serial Number
| K j 127100662
S SA22-2.

T 20 wE Tukbiosg meree. LN et

: . . n
d. Field Testing Equipment Calibration Documentation Found:

Volume Spec. Cond DO Turbidity
Timse Removed (gal)] T° (C) pH (ps/cim) O"R{ q mg/li’ (NTU) Color Other
| [2S6] 0. 9-23 | 92.9441 Y34 | ~102. 84| 209 —
1201 [ 7.0 1435 1 235l /936 | -1=9.Y | [.70] 1£4F (Ul — |Gl
_J_iab_j_z (2. ¢2 | £.26] 1979 -1249.3 | /.4HALY llLg —_—
13y -0 4-€4 | 3.23] (Y18 ~111- < {3978 ). 4 — |cesats
[3lb] 2-§ 14 bS | F.20] (¥ (& ~106.3 | (29| ATS [ Crear? —

e. Acceptance criteria pass/fsil Yes No N/A
Has required volume been reimoved 0 L
Has required turbidity been reached = O ®
Have parameters stabilized &Kl O O

If no or N/A - Explain below.

(pei JPAN Di> Mo JWeiuDs LurdVeTels 72 U wme Eemnovi,
’f»{ﬁ/ﬁod’v AVD _STH B Z 4TIV -

SAMPLE COLLECTION: Method. RAlAaoDer Pnb{)

Sample ID___ |Container Type No. of Containers Preservation Analysis Time
PAv-02 | —_——+—See Cgr —— T 328
Comments

Signature &4@@_&‘__, Date «]_[0//' /S




A=ZCOM

Ground Water Sample Collection Record

Well/Piezo, !D:

Client: . Date: MM
Project No: Time: Start MS___

Site Location: _'EJ My . AMA) Finish /[30

Weather Conds: Cyaaai Loy, 20t Collector(s) M Megwmosa) L. BApsA 00

well [ Piezometer [

e. Length of Water Column qﬂ '?/
f. Calculated Well Volume w

f&tb wku, w;ZA(&D wzo 2 WM W 23088
QD EX 2214-
‘QED wapw peo I ’f's Busaoe& SA/ u?fH

b. Acceptance Criteria defined (from workplan)
- Minimum Required Purge Volume (@

WATER LEVEL DATA: (measured from Top of Casing)

a. Total Well Length ]S Bﬁ
b. Water Table Depth _{]|. lal

WELL PURGING DATA
a. Purge Method

c. Casing Material STEEL

’
d. Casing Diameter a '

well volumes)

- Maximum Allowable Turbidity NTUs
- Stabilization of parameters %
c. Field Testing Equipment Used: Make Model Serial Number
ST S0 H4sID, 2.
s SSlo FEnlagu: (#2272

-

200 w5 TLhBOTE Merer. S0+ S2/9— olS™
d. Field Testing Equipment Calibration Documentation Found:

Volume Spec. Cond DO | Turbidity
Time Remo@g&ll T° (C pH (us/cm) ORP mg/L (NTU) Color Other
o5y D- 12%3 =r 20 | losB | ~1y.2. (393 [ €80 |(1che | —
Py LS (FuB | .28 108¢F. . 2204 -%g, Qs | —
jo¥d | 2-§ [B.4p | T.2F /o y ____% S 12.5% 6. O rAl | —
e. Acceptance criteria pass/fail Yes No N/

Has required volume been removed O i %

Has required turbidity been reached O O

Have parameters stabilized Kl O O

If no or N/A - Explain below.

Jpet frans Dip MIT INCLeOE pACAME e s o [ P,
_}/_“gé ﬂtf‘tll A0 S72Ri L 2A TN .

Method R ApeER Pu,«._o

SAMPLE COLLECTION:

[ Sample ID___[Container Type No. of Containers Preservation Analysis Time
A - 03 - — SEc_Cot — ' [OSS
Comments

Signature ﬂ%&; Date [ [(4 Mz



_ o Well/Piezo ID:
AZCOM T Ps-oy |

Ground Water Sample Collection Record

A
fent; s Navy - V) KOP _ Date: /o (&
glrzr;:;t No m ’ ' Time: Start 28(S-
: : —
: Fini 3
Site Location: 1 OLE A _ T y inish (7 25~
Weather Conds: 1ot (¢ 2J%L Collector(s) /- Ale€uIsav , £. LaidsiAk
wiAD
WATER LEVEL DATA: (measured from Top of Casing) Well fd Piezometer []
a. Total Well Length 15 7S~ c. Casing Material STece e. Length of Water Columnﬂ
/ 1] ]
b. Water Table Depth _34.8S  d. Casing Diameter X f. Calculated Well Volume _7+ 32 kﬂ
WELL PURGING DATA -~ ed Wew wizaeo 320 D Covplessor N° 23085

a. Purge Method Brasp R Pu—u/?,f’ - €0 ppio Blaost Pup(amtouse S - 2813

- LED S’Iru/uzft\‘(} 1-35" Buoas. SN (93
b. Acceptance Criteria defined (from workplan)

- Minimum Required Purge Volume (@ ______ weil volumes)
- Maximum Allowable Turbidty _ NTUs
- Stabilization of parameters %
c. Field Testing Equipment Used: Make tdcdel ! Serial Number
WL $5, HaDied (3Tedde2
Yz SSle FiaD (48E |SAZ2-2
2020 (0 TLRBIO : -DIWS
d. Field Testing Equipment Calibratilér% ocumentation Found:w 7& ek 2N S2/ Os
Volume Spec. Cond DO Turbidity
Time [Removed (gal)] T°(C) pH (ps/cm) QRP mg/L (NTU) Color Other
o, | S0 pse 3.0 ¢do |-Gz F 1313 T JH [dgu [ —
A5 | 1.2 y2-24 | 24| £8) ~lol- 2.65 | 2.2 |Cear. | —
QU | 2.0 2221 3.23| 88y “L2.8 262 326 [ Ceqg | —
9S | 2.00 [13.00 723 889 | ~lz-lo [3:1F |-¢F |JIEMR | —
e. Acceptance criteria pass/fail Yes No N/A
Has required volume been removed O O X]
Has required turbidity been reached O | K
Have parameters stabilized & O O

If no or N/A - Explain below.

LY pand¥D ALT j00C D p 4RAMETRS A Wrane LempD
f&éﬁd.viﬂﬂ/ﬁ STA B (L 24 TS - , !

\
SAMPLE COLLECTION: Methoa: _Z__u_lms/)_ Pw,.p
v
Sample ID _ Container Type No. of Containers Preservation Analysis Time
P — | see (o 092§
Comments

Signaturw/{ /{/@/— Date v[ [ (o / )(@



Well/Piezo |D:

Ground Water Sample Collection Record

Client: N2 op /‘/A VV Date; 28,
Project No: __&QMD Time: Stan /.35
Finish 12 S (&)

Site Location:

Weather Conds: Wmm@ _M. MECw (s

WATER LEVEL DATA: {measured from Top of Casing) Well QL Piezometer [
a. Total Well Length :?Sd} c. Casing Material ITE_GL e. Length of Water Column Q g"f

b. Water Table Depth JS'Q-Zf ! d. Casing Diameter 2 f. Calculated Well Volume if ] ;4
WELL PURGING DATA - 4E> Wol WIZARD Fo20 DL S8 2308¢
a. Purge Method B(—Wﬁ( ﬂ‘*\vf’ sl 2813
S Qun Smpue Pep |-6" Buacase punp s 117

b. Acceptance Criteria defined (from workplan)

- Minimum Required Purge Volume (@ well volumes)
- Maximum Allowable Turbidity NTUs
- Stabilization of parameters %
c. Field Testing Equipment Used: Make Madel Serial Number
VST SSe Huomged  pSH 235240
J ' 1e.p Ca s -&
d. Field Testing Equipment Calibration Documentalion Found:
Volume Spec. Cond DO | Turbidity
Time |Removed (gal)] T°(C) pH {usfcm) ORP mgfL (NTU) Color Other
1220 | .20 [0.08( | —{2S. l__ 4:-0F (Lol
.51 L O 2.2 Z.2H s. 088 | ~ J(F- 2. 20 CLEDL
20b| 1. g (3 Ul .24 [-012 | —112.:72 5 Cﬁ
1zl 2.0 13.61 1-2¢6| (-0 ~1z2-7 ‘ c
NI 12.q] 328 (017 | ~pyo.¢y |3 CLEAL
I!.U‘%E 1
e. Acceptance criteria pass/ail Yes No N/A
Has required volume been removed [ |
Has required turbidity been reached O O
Have parameters stabilized 73] O O
If no or N/A - Explaln below.
SAMPLE COLLECTION: Method: ﬁ.«.u..ﬂ
_&Amc—e. '
Sample ID__ |Container Type | No. of Containers | Preservation Analysis Time

Py~ 0% “—Mﬂm 1

Comments

Signatur@%/ Date | ! 1S ! {23




AECO M Well/Piezo IDm) ot

Ground Water Sample Collection Record

Client: US AAWS ~ 211 DD Date: 1(2{{112
Project No: _ 6223608 ! Time: Start /0/3”

Site Location: [ B, MA Finish //32
Weather Conds: (Lewepy D@2t e£_28% Collector(s) M. A ezasas

WATER LEVEL DATA: (measured from Top of Casing) Well Piezometer []

1]
a. Total Well Length iﬂ. 62 'e Casing Material EIIE‘-J.___ e. Length of Water Column ﬂf ZE
'
b. Water Table Depth Zeﬁ 3 d. Casing Diameter JQ“_ f. Calculated Well Volume ir-z9

WELL PURGING DATA - QED wew wizaes 3020 DL ComprsSSoR SN:2%85
a. Purge Method BIA,QQI’K. Pu._wp - 0@ PRiaosst Luup (orsTROUGA,  SA 2817

[ n
— QD Sanps FRo | BLAROSE Punp S
b. Accepiance Criteria defined (from workplan} o Are { #S P S A

- Minimum Required Purge Volume {@ well volumes}
- Maximum Allowable Turbidity NTUs
- Stabilization of parameters %
c. Field Testing Equipment Used: Make Model Serial Number
Ys.I S5 Haptep 0SH13YZAQ

133
Lyg-2

d. Field Testing Equipment Calibration Documentation Found:

Volume Spec. Cond DO | Turbidity
Time |Removed (gal}] T° (C) pH (ps/em) ORP ma/l. (NTU) Color Other
Tk _f-? 125 (%3 [ o344 [ ~yn3.Y j:gg Lr
Lng .0 [2.68|3-20] 038\ | -8 ILLr
/o [.S ﬂ-iiﬁ.ﬂ.&t“r b _:ﬁ_mag, Y. (xR Sttt jocel
(nSal 2.0 /2,71 .28 p.3BF | ~S3.3 |p.é NS “
e iy ’ T LeAR-
e. Acceptance criteria pass/iail Yes No N/A
Has required volume been removed ] | i
Has required turbidity been reached Oa O 74
Have parameters stabilized O O

if no or N/A - Explain below.

Lan) Db 1 =AS o VorumE Homoved
o FimAts =
SAMPLE COLLECTION: Method: M&&#

Sample ID Container Type No. of Containers | Preservation Analysis Time
- 0 — | CHAIN & (usm_u-f — 1jioS
Comments

signature _.f .gwé:: Date _/ /Z‘ / L




AZCOM WeIVPiEzo 1D: -0 j

Ground Water Sample Collection Record

Client: A lwk‘g /()/Pﬂﬂ pate: 2/8//6

Project No: b0 02 ZL0R0 | Time: Start

Site Location: @) DLEY , MN Finish

Weather Conds: g'f%g g%&iﬁ E; Collector(s) _A. Mizctea) sy L. RAVASIAK.

WATER LEVEL DATA: (measured from Top of Casing) Well X Piezometer [ ,
I

a. Total Well Length -7'5-9"’ c. Casing Material STesL e. Length of Water Column Hy. 8¢

b. Water Table Depth 2\ -O&’ d. Casing Diameter " f. Calculated Well Volume _"2_03 ’ ﬁg@

- agp
WELL PURGING DATA Cae b e BUTaE S«P&‘ﬁéjm“ 4 ;u
a. Purge Method 8 LMM l M |

b. Acceptance Criteria defined (from workplan)

- Minimum Required Purge Volume (@ _______ well volumes)
- Maximum Allowable Turbidity NTUs
- Stabilization of parameters %
c. Field Testing Equipment Used: Make Model Serial Mumber
ST 5 ,w
[ 2 iy
Moms Tulloi M:nsA 2020 WE  SISY-40I3
d. Field Testing Equipment Calibration Documentation Found: 4 12.5 \A/
Volume Spec. Cond DO Turbidity
Time |Removed (gal)] T° (C) pH Msicm) ORP mg/L {NTU) Caolor Other
/o8 | 1.5 0.3/ | 302 [, 020 | —BLF uea 88 (1=l

2013 //Dq .2 _‘33 13 lf.n!{ - A {.5pl /2 |clear
] /D I( 2/} - o “m
ffzg 36 'ro‘% Tie z,afi —%%-q P i 3 AT

e. Acceplance criteria passfiail Yes No N/A
Has required volume been removed O [} 4]
Has required turbidity been reached O O =]
Have parameters stabilized pd O O
If no or N/A - Explain below. _
0 £ oL HYED
o 11 2ATI DAL,
SAMPLE COLLECTION: Method:  BLALOSR ﬁ%
Sample ID Container Type No. of Containers Preservation Analysis Time

M:&M&m&g —_— /020

Comments

/)

Signature QA@M‘L Date Z-/ 6{ , G




q HG M Well/Piezo 1D pl -2 ,_/

Ground Water Sample Collection Record

Client: US - N AJIEDP pate; 2/8(16
Project No: Lb2Fpb80 ' Time: Start_08/0
Site Location: _Fpyiptey ,MN Finish _{9 /8
Weather Conds: M&Co[lector(s) M. Me€uw sers ) £ BANACIAK,
WATER LEVEL DATA: {measured from Top of Casing) Well [l Piezometer [}

/ . ) o -
a. Total Well Length 463" ¢ Casing Material JTEEL. e. Length of Water Coumn 4 S. &/

¥
b. Water Table Depth 35 30-"'3’ Casing Diameter _L f. Calculated Well Volume :?" 38 $4-'.

a. Purge Method_BLAm&__Bg.ﬁo =~ QB Sampus Po|- 5" BueosR pwmp SN 11T
~ QED WL Wizaeo 302D De (puwpecser su: 2309

b. Acceptance Criteria defined (from workplan)

- Minimum Reqguired Purge Volume (@ well volumes)
- Maximum Allowable Turbidity NTUs
- Stabilization of parameters %
c. Field Testing Equipment Used: Make Model Serial Number
T S

¥gg: €l Fiao (adir KX
m n‘&tg;ouﬁ%gc%:/um 22owe  33S4-Yol3

0
d. Field Testing Equipment Calibration Documen u

Volume Spec. Cond DO Turbidity
Time |Removed (gal}] T°{C} pH | AQs/cm) oRP mg/L (NTU) Color Other
yo | p. & (88 o) | pReR | ~Ll. | /E?_ &85 L_Lga e
el /7.0 (200 121 075 [~ 28 L2157 el
/. S 12-09 (3.08 | OZ8V | - LB-bo | /72 [ V75 | CLeAl
1  aAte T — I
pRsS | A0 (2-35|\ 8yt | 0788 |—-b62.0 |7.0r|¥B3D|Ce e
e. Acceptance criteria passffail Yes No NIA.
Has required volume been removed O | A}
Has required turbidity been reached O ] ¥l
Have parameters stabilized ra3 (] (W
if no or N/A - Explain below.
o s e g
to¢ Lza .
SAMPLE COLLECTION: Method: _MQ_&.&P
| Sample ID GonlainerTypeqL No. of Containers Preservation Analysis Time
- —— dEE (AN AL 4 —— 0%
Comments

Signature { 4{ é?{![{iz: Date Z/B/M




o WellPiezo 1D:
A:":"@:@M el/Fiezo M*o,

Ground Water Sample Collection Record

Client: US Mavy - L1Ado Date:i{ 3/ z 179
Project No: (027 LOFB0. W EE Time: Start ’3/{[

Site Location: £ DLEY  MN Finish
Weather COHdSIP;MQ_'}-_'D_ﬂ_Co“eCtOF(S) _AMieresA Heeunscao
WATER LEVEL DATA: (measured from Top of Casing) Well 4 Piezometer []
4 (
a. Total Well Length !eS . 6" . Casing Material Steec e. Length of Water Column 1{8-6/
t
b. Water Table Depth IQ . 3S d. Casing Diameter a?” f. Calculated Well Volume é- 07 3@é
WELL PURGING DATA -Qed P o BLAosk pusp GooreouR sn): 1839
a. Purge Method Bucoar 'RMAJ) -ped Sameie fro i3S’ Buoner & s HEAS _
- oe> wel wiesd 3020 de Compas s 23088
b. Acceptance Criteria defined (from workplan)
- Minimum Required Purge Volume (@ well volumes)
- Maximum Allowable Turbidity NTUs
- Stabilization of parameters %
c. Field Testing Equipment Used: Make Model Serial Number
ST 550 Hanoweip 0SFELSY2AT
s.cﬂe SSk Fiewo (hSLE 1351‘iq e
LAMDTTE T8I0 WpowE S2|U-ouUsS
d. Field Testing Equipment Calibration Docur_nentation' F;Hnti{'ﬂu Zl
Volume Spec. Cond DO Turbidity
Time |Removed (gal)] T°(C) pH cm) ORP mg/L (NTU) Color Other
(2728 p.S 22 | 1.35] 2. 35F | -9l | 0. 951153 | (2

B R ER A SE n
5" ‘ o\ (1 v - . » h-
(343 0 | [S- | £ 0% [. %82 [\t 7 3+

a1

<

e. Acceptance criteria pass/fail Yes No N/A
Has required volume been removed O Cl
Has required turbidity been reached O O
Have parameters stabilized (| O
If no or N/A - Explain below.
@%&A%ML&MWS For. Vorums Lempve,
Teel T"I,AA/O TABLy 2ATTON .
SAMPLE COLLECTION: Method: RULAOER Ru.e
Sample ID Container Type No. of Containers Preservation Analysis Time
PMww-0, |— P ase_s:e_(mha_ff_&mma_____r——w—--ﬁ_‘b
Comments

signature G4 ;é ’Q Date 3/ 7t / 6



A.:-'-COM 4 Well/Piezo ID:Pm -02

Ground Water Sample Collection Record

Client: s AW -NiRop Date: 3 Ilg

Project No: L0272 ok Pr.eTl Time: Start L S

Site Location: IDLEY . MND Finish__]309

Weather Conds: P, liector(s) %u(ﬁ }V/ 3] :..S(H\J

WATER LEVEL DATA: (measured from Top of Casing) Well @ Piezometer []

a. Total Well Length leg. ]ﬂ : c. Casing Material SteeL e. Length of Water Column 2’2 35 (
t u

b. Water Table Depth l - L\ 3 d. Casing Diameter A f. Calculated Well Volume _8- f“‘ #é

WELL PURGING DATA -@Ed Mp 10 Biaoek pusp CoomeousR SN 1839

a. Purge Method [RLADDER. Fleeop -0ED Supie PRo 1.3S"" Blavose Pu-wf NHIERY
-GED WeW (ozaed 3020 MCMF'—GW SN 23088

b. Acceptance Criteria defined (from workplan)
- Minimum Required Purge Volume (@

well volumes)

- Maximum Allowable Turbidity NTUs
- Stabilization of parameters %
c. Field Testing Equipment Used: Make Model Serial Number
£ 4 o ZAT

ELo £ 137 |

TTE 101 ETER 220 W So/d- p1IS
d. Field Testing Equipment Calibratio%gcum;%gt'lgon iﬂund: 2 ous

Volume ec. Cond DO Turbidity
Time |Removed (gal)] T°(C) /cm) ORP mg/L (NTU}__ Color Other
EAT 0.5 |14 [.&1S [ -151.2 D 3 Az_%_
e | 2 Q 11- ¥ y21/.359 |- ) 0.27 122-Z |
| !Z&l_ 11( 1. _;."II | %8 -~ !f‘- I '."5-0
Q20| 2-0 {"f-?_% LU | 1455 [—) 525 | \1-C3
e. Acceptance criteria pass/fail Yes No N/A
Has required volume been removed O ] Y4}
Has required turbidity been reached O |
Have parameters stabilized ' d [l
If no or N/A - Explain below.
UWoek w €] brume Renoven,
TioNs.
SAMPLE COLLECTION: Method: R Appeis@ P..u,.o
|
Sample ID Container Type No. of Containers Preservation Analysis Time

ﬁ:‘b —— 1 pPokase Seclhan AF (hgohas ———-- 123D

Comments

Signaturé% ‘é% (94 Date 5/?///6




AZCOM N 03

Ground Water Sample Collection Record

Client: 4SS A - A1 o) Date: 3’[3 {Zlb
Project No: Jaz?{,ogo PT. P Time: Start /02(
Site Location: _F2(D qu , MN Finish /11~
Weather Conds: (Lone % ull& ) D, YAF Collector(s) M_L{M
WATER LEVEL DATA: (measured from Top of Casing) well &4 Piezometer [ .
a. Total Well Length 35‘. oY ! c. Casing Material STEEL e. Length of Water Column ﬂS . ‘_‘l :)
) 4
b. Water Table Depth 0?75-‘? d. Casing Diameter 2" f. Calculated Well Volume 7SD§°Q,
WELL PURGING DATA -aed MPIO Buawer P Govnousa SN: 1834

a. Purge Method }_\AQD_LB%QED_SAMLU Pro |. 15 LAODER Pu.& SN WA S
QEd Well' wizacd 3020 DC (mpees

b. Acceptance Criteria defined (from workplan)

- Minimum Required Purge Volume (@ well volumes)
- Maximum Allowable Turbidity NTUs
- Stabilization of parameters %
c. Field Testing Equipment Used: Make Model Serial Number
NS S Y

ST SSL HanoHewd  (3T14
LaMOTE mem‘m‘é\dem 26 wE 5214~ 0|IS

d. Field Testing Equipment Calibration Documentation Fo

N: 23088

Volume Spec. Cond DO Turbidity
Time |Removed (gal)]l T°(C) pH m) ORP mg/L (NTU) | Color Other
(060 ﬂ_g (Yo2y [7-29 | /. 059 -? S o- ;&:, 2—;5,‘2 %
sl /¢ 198 | 7. 5| 1. (03 | -&2-Y D 12| Gt
jf;_so 7.5 Y B 128 [ [03 [ -9¢.0 31 é-_l%,_u:aﬂu
oSS | 2.0 I3 2221 0% [S1enS  |0A1 5-08 L a
e. Acceptance criteria pass/fail Yes No N/A
Has required volume been removed O O X
Has required turbidity been reached O [ 74
Have parameters stabilized rd OJ |
If no or N/A - Explain below.
ARA V; > REoveED
TueaBloiry, ANO STARILITATION.
SAMPLE COLLECTION: Method: M
Sample ID Container Type No. of Containers Preservation Analysis Time
XO th ]
[0 X5
1@ SU
—1t0 V—
P - 03 | —— | Pieask . — S
Comments

Signature&‘//(//;///(a&_ Date SL?( ! l,l—:




Well/Piezo ID:

A=COM uw-4Y

Ground Water Sample Collection Record

—

Client: ~ Date: 323Z Z’%
Project No: boz%o%. £r. %% Time: Start ﬁgsp_
Site Location: v , MN Finish } J_
Weather Conds: (:;;:;: .;'arﬁ wo1axf)  Collector(s) —Mﬂéﬁu@’

WATER LEVEL DATA: (measured from Top of Casing) Well K] Piezometer [] A
a. Total Well Length ig (L ' c. Casing Material 5’1—554— e. Length of Water Column 4s. 'ﬂg

b. Water Table Depth J? 20 ' d. Casing Diameter 2" f. Calculated Well Volume :'Z S0
WELL PURGING DATA ~-Qed MPIO Buaose Coureou&k SN° (839

a. Purge MethodM&aL_am%Le_ﬁ-n 1- 38" Bracog Ruwp SN IILAS
—QED WELW Wizaed 302D DC Omraessoa‘sm 2308¢$

b. Acceptance Criteria defined (from workplan)

- Minimum Required Purge Volume (@ well volumes)

- Maximum Allowable Turbidity NTUs
- Stabilization of parameters %
c. Field Testing Equipment Used: Make Model Serial Number
Y Y € O0S F
Stk | 3T\

=y
laMOoTTE TuRB|IDIT MENR  Z2020WE S2/Y-0NS
d. Field Testing Equipment Calibration Documentation Found:

Volume DO Turbidity
Time |Removed (gal)| T°(C) ORP mg/L (NTU) Color Other
‘o%z% /-0 /4. 3] ~30- a-5D ‘Mg%_ =
092 oS 14.3) ~3%. 1-19 | Z- u
AR /4. 2y i S 1 1-2% (ﬂ.gg
pe3Z| a.x~ /Y. 3B - lats ISR
e. Acceptance criteria pass/fail Yes No N/A
Has required volume been removed O 8| ™
Has required turbidity been reached O l v
Have parameters stabilized K 0 3
If no or N/A - Explain below.
T = Vo OVED,
Tw
SAMPLE COLLECTION: Method: R A0DER. PuuDd
1
Sample ID Container Type No. of Containers Preservation Analysis Time
O N

P -oU | — PLense SEE|CHAWD OF Cusrolly =—————09¢2

Comments

Signature M(/ﬂ S— Date 3{/{/// /é

N




Appendix F
Regenesis Technical Memorandums
and Injection Summary Logs



NIROP - Fridley, Minnesota

PlumeStop, HRC, & BDI Plus Injection Log

REGENESIS

PLUM Area 1 REMEDIATION SERVICES
‘ Table 1
Volume of PlumeStop Injected
fistem Injection | Injection Flow Total BDI Plus HRC
Loint Date Time Depth | Pressure | Rate Beginning Gallons | 9allons per | application | Application
(feet) (psi) (9pm) | Flow Meter |Ending Flow| Injected per | Location (liters) (pounds)
(gal) Meter (gal) Interval Comments
2:40 67-65 80 3.60 0 82 82.00 0.26 - First and second attempt resulted in heaving up into the rods.
1 9/30/2015 2:54 65-63 78 4.01 82 164 82.00 290.0 0.26 -
3:09 63-61 70 4.37 164 246 82.00 0.26 -
3:50 61-60 90 4.25 246 290 44.00 0.12 -- Flushed with 25 gallons of water.
12:35 67-65 90 1.85 0 82 82.00 0.26 =
2 10/1/2015 12:35 65-63 70 3.45 82 164 82.00 290.0 0.26 =
12:35 63-61 72 3.89 164 246 82.00 0.26 =
11:35 61-60 72 3.99 246 290 44.00 0.12 - Flushed with 25 gallons of water.
Pulled up early due to high pressure. Screen likely didn’t open on
12:12 67-65 110 1.08 0 56 56.00 0.26 - initial pull.
3 10/1/2015 12:59 66-64 65 3.09 56 97 41.00 290.0 0.26 -
1:23 64-62 70 3.25 97 193 96.00 0.26 -
1:49 62-60 68 4.25 193 290 97.00 0.12 -- Flushed with 25 gallons of water.
1:58 67-65 70 225 0 82 82.00 0.26 =
4 10/1/2015 2:23 65-63 70 3.56 82 164 82.00 290.0 0.26 =
2:46 63-61 64 3.79 164 246 82.00 0.26 =
2:59 61-60 64 3.67 246 290 44.00 0.12 - Flushed with 25 gallons of water.
3:13 67-65 70 4.25 0 82 82.00 0.26 -
Surfacing through rods at IP-3 at 126 gallons. Placed cap on rods
5 10/1/2015 3:30 65-63 64 5.34 82 164 82.00 290.0 0.26 - and continued to pump. Slowed flow rate down.
3:48 63-61 60 2.50 164 246 82.00 0.26 - Surfacing through rods at IP-2 at 195 gallons.
4:09 61-60 55 3.08 246 290 44.00 0.12 -- Flushed with 25 gallons of water.
9:37 67-65 55 2.85 0 82 82.00 0.26 -
6 101212015 9:52 65-63 60 3.85 82 164 82.00 290.0 0.26 -
10:04 63-61 64 3.20 164 246 82.00 0.26 -
10:25 61-60 60 3.56 246 290 44.00 0.12 - Flushed with 20 gallons of water.




Liquid Activated C

NIROP - Fridley, Minnesota

PlumeStop, HRC, & BDI Plus Injection Log

Area 1
Table 1

REGENESIS

REMEDIATION SERVICES

Volume of PlumeStop Injected

Injection . Injection | Injection Flow Total BD! Plgs H'RC.
Point Date Time Depth Press_ure Rate Beginning Gallons gallon; per appllcatlon Application
(feet) (psi) (gpm) | Flow Meter |Ending Flow| Injected per | Location (liters) (pounds)
(gal) Meter (gal) Interval Comments
10:54 67-65 64 3.13 0 82 82.00 0.26 -
7 10/2/2015 11:18 65-63 54 3.10 82 164 82.00 290.0 0.26 -
11:42 63-61 54 3.32 164 246 82.00 0.26 -
12:09 61-60 52 3.25 246 290 44.00 0.12 -- Flushed with 15 gallons of water.
12:35 67-65 78 3.46 0 82 82.00 0.26 =
8 101212015 1.08 65-63 74 3.04 82 164 82.00 290.0 0.26 -
1:31 63-61 70 3.11 164 246 82.00 0.26 -
1:54 61-60 60 3.21 246 290 44.00 0.12 - Flushed with 20 gallons of water.
9:45 67-65 34 3.64 0 82 82.00 0.26 -
9 10/5/2015 10:10 65-63 24 3.51 82 164 82.00 290.0 0.26 -
10:30 63-61 18 3.75 164 246 82.00 0.26 -
10:53 61-60 18 3.56 246 290 44.00 0.12 -- Flushed with 20 gallons of water.
Pressure dropped to 64 psi at 50 gallons. Flow rate increased to
11:25 67-65 96 2.68 0 82 82.00 0.26 - 4.09 gpm. Slowed pump to 3.58 gpm.
10 10/5/2015 11:52 65-63 46 3.58 82 164 82.00 290.0 0.26 - Pressure continues to drop. 34 psi at 162 gallons.
12:15 63-61 24 3.66 164 246 82.00 0.26 -
12:35 61-60 24 3.72 246 290 44.00 0.12 = Flushed with 20 gallons of water.
67-66 - -- 0.00 0.69 0.69 -- 7.50
66-65 - - 0.69 1.38 0.69 - 7.50
65-64 - -- 1.38 2.07 0.69 -- 7.50
HRC-1 | 10/5/2015 2:15 64-53 - - 2.07 2.76 0.69 4.84 - 7.50
63-62 - - 2.76 3.46 0.69 - 7.50
62-61 - - 3.46 4.15 0.69 - 7.50
61-60 -- -- 4.15 4.84 0.69 -- 7.50 Flushed with 3 gallons of water.
67-66 - - 0.00 0.69 0.69 - 7.50
66-65 - - 0.69 1.38 0.69 - 7.50
65-64 - - 1.38 2.07 0.69 - 7.50
HRC-2 | 10/5/2015 2:45 64-53 = = 2.07 2.76 0.69 4.84 = 7.50
63-62 - - 2.76 3.46 0.69 - 7.50
62-61 - - 3.46 4.15 0.69 - 7.50
61-60 -- - 4.15 4.84 0.69 -- 7.50 Flushed with 3 gallons of water.
67-66 - - 0.00 0.69 0.69 - 7.50
66-65 - - 0.69 1.38 0.69 - 7.50
65-64 - - 1.38 2.07 0.69 - 7.50
HRC-3 | 10/5/2015 3:28 64-53 - - 2.07 2.76 0.69 4.84 - 7.50
63-62 - - 2.76 3.46 0.69 - 7.50
62-61 - - 3.46 4.15 0.69 - 7.50
61-60 -- -- 4.15 4.84 0.69 -- 7.50 Flushed with 3 gallons of water.
67-66 - - 0.00 0.69 0.69 - 7.50
66-65 - - 0.69 1.38 0.69 - 7.50
65-64 - - 1.38 2.07 0.69 - 7.50
HRC-4 | 10/5/2014 3:56 64-53 o= = 2.07 2.76 0.69 4.84 = 7.50
63-62 - - 2.76 3.46 0.69 - 7.50
62-61 - - 3.46 4.15 0.69 - 7.50
61-60 -- -- 4.15 4.84 0.69 -- 7.50 Flushed with 3 gallons of water.
PlumeStop BDI+ HRC
(Gallons)  (Liters) (pounds)
Totals: 2900.0 9.00 210.0




NIROP - Fridley, Minnesota

ME STOP PlumeStop, HRC, irzaDIZPIus Injection Log REGENESIS

Table 2 REMEDIATION SERVICES
Volume of PlumeStop Injected
Injection . Injection | Injection Flow Total BD! Plgs H'RC.
Point Date Time Depth Press_ure Rate Beginning Gallons gallon; per appllcatlon Application
(feet) (psi) (gpm) | Flow Meter |Ending Flow| Injected per | Location (liters) (pounds)
(0al) Meter (gal) Interval Comments
11:10 77-75 190 1.14 0 9 9.00 - -
11:25 75-73 190 0.98 9 28 19.00 - - Pulled early to determine if screen was open.
Pulled early to determine if screen was open or related to back
11:36 73-71 180 1.06 28 40 12.00 - - pressure from aquifer. Turned pump down.

1 10/6/2015 45.0 Abandoned point due to high pressures. Pulled rods to look at
screen, which didn't open resulting in the high pressures. Appears
fine sands penetrated the screen causing it to not open. Re-
advanded rods with screen, but couldn't initiate flow. Abandoned

11:50 71-70 90 0.68 40 45 5.00 . . point.
8:43 77-76 30 3.38 0 34 34.00 0.13 - 3rd attempt with expendable point tip.
8:52 76-75 6 3.92 34 68 34.00 0.13 - Slowed flow rate down to 3.53 gpm at 54 gallons.
9:00 75-74 2 3.49 68 102 34.00 0.13 -
1A 10/7/2015 9:10 74-73 2 3.56 102 136 34.00 195.0 0.13 -
9:20 73-72 2 3.54 136 155 19.00 0.13 -
9:26 72-71 2 3.51 155 174 19.00 0.13 -
9:32 71-70 2 3.50 174 195 21.00 0.12 - 240 gallons total with the 45 gallons applied on 10/6/15.
Couldn't initiate flow. Abandoned point and re-advanced rods with
1:23 77-76 170 0.00 0 0 0.00 - - expendable point.
2:28 77-76 74 2.21 0 34 34.00 0.13 Second attempt with expendable point tip.
2:36 76-75 58 2.68 34 68 34.00 0.13 =
2 10/6/2015 |__2:49 75-74 66 2.86 68 102 34.00 240.0 013 -
3:.01 74-73 66 2.84 102 136 34.00 0.13 =
3:13 73-72 62 2.75 136 170 34.00 0.13 =
3:26 72=71 62 2.80 170 204 34.00 0.13 = Flushed with 12 gallons of water.
1st attempt screen didn't open initially...bent screen due to
3:39 71-70 62 2.76 204 240 36.00 0.12 - subsurface conditions.
Point didn't dropped. Used inner rods to clear point. 2 foot pull to
10:32 77-75 12 3.20 0 68 68.00 0.26 - get flow initiated.
10:50 75-74 12 3.25 68 102 34.00 0.13 -
11:03 74-73 6 3.38 102 136 34.00 0.13 -
8 101712015 11:13 73-72 6 3.43 136 170 34.00 2400 0.13 -
11:23 72-71 4 3.42 170 204 34.00 0.13 -
11:36 71-70 4 3.46 204 240 36.00 0.12 -
0.00 --
1:15 77-76 64 3.25 0 34 34.00 0.13 - Pressure dropping as we injection more volume...60 to 18 psi.
1:25 76-75 4 3.53 34 68 34.00 0.13 -
1:34 75-74 0 3.74 68 102 34.00 0.13 =
4 10/7/2015 1:43 74-73 0 3.78 102 136 34.00 240.0 0.13 =
1:52 73-72 0 3.85 136 170 34.00 0.13 -
2:02 72-71 0 3.82 170 204 34.00 0.13 -
2:10 71-70 0 3.67 204 240 36.00 0.12 -- Flushed with 10 gallons of water.
12:33 77-76 12 3.33 0 34 34.00 0.13 -
12:43 76-75 4 3.54 34 68 34.00 0.13 - Heave when breaking rods. Had abandoned an re-advance rods.
2:40 75-74 0 3.64 68 99 31.00 0.13 -
5 10/7/2015 2:53 74-73 0 3.74 99 136 37.00 240.0 0.13 -
3:04 73-72 0 3.74 136 170 34.00 0.13 -
3:13 72-71 0 3.78 170 204 34.00 0.13 -
3:22 71-70 0 3.71 204 240 36.00 0.12 -
Heave up in rods on first attempt. Had abandoned an re-advanced
4:26 77-76 6 3.74 0 34 34.00 0.13 = rods.
4:33 76-75 6 3.91 34 68 34.00 0.13 =
A P 4:41 75-74 4 3.86 68 102 34.00 o0 0.13 -




NIROP - Fridley, Minnesota

PlumeStop, HRC, & BDI Plus Injection Log
PLUME STOP Area 2

Liquid Activated Carbon Table 2

REGENESIS

REMEDIATION SERVICES




NIROP - Fridley, Minnesota

MI STOP PlumeStop, HRC, irSaDIZPIus Injection Log REGENESIS

REMEDIATION SERVICES

Table 2
Volume of PlumeStop Injected
Injection . Injection | Injection Flow Total BD! Plgs H'RC.
Point Date Time Depth Pressyre Rate Beginning Gallons gaIIon; per appllcatlon Application
(feet) (psi) (gpm) | Flow Meter |Ending Flow| Injected per | Location (liters) (pounds)
(gal) Meter (gal) Interval Comments
5:36 77-76 38 2.71 0 34 34.00 0.13 -
5:48 76-75 4 3.82 34 68 34.00 0.13 -
5:57 75-74 4 3.78 68 102 34.00 0.13 -
7 10/7/2015 6:06 74-73 4 3.81 102 136 34.00 240.0 0.13 -
6:15 73-72 4 3.76 136 170 34.00 0.13 -
6:25 72-71 6 3.74 170 204 34.00 0.13 -
6:34 71-70 4 3.76 204 240 36.00 0.12 -- Flushed with 25 gallons of water.
9:42 77-76 4 3.96 0 34 34.00 0.13 = Points 8 & 9 done at the same time.
9:49 76-75 4 3.80 34 68 34.00 0.13 =
9:59 75-74 2 3.36 68 102 34.00 0.13 =
8 10/8/2015 10:10 74-73 2 3.45 102 136 34.00 240.0 0.13 =
19-Oct 73-72 2 3.30 136 174 38.00 0.13 =
10:31 72-71 2 3.58 174 204 30.00 0.13 =
10:39 71-70 2 3.54 204 240 36.00 0.12 -
9:57 77-76 32 3.07 0 34 34.00 0.13 -
10:03 76-75 2 3.89 34 68 34.00 0.13 -
10:12 75-74 2 3.36 68 102 34.00 0.13 -
9 10/8/2015 10:20 74-73 2 3.30 102 134 32.00 240.0 0.13 -
10:30 73-72 2 3.32 134 170 36.00 0.13 -
10:41 72-71 2 3.34 170 208 38.00 0.13 -
10:52 71-70 2 3.99 208 240 32.00 0.12 - Flushed with 25 gallons of water.
2:50 77-76 18 3.34 0 34 34.00 0.13 -
2:59 76-75 4 3.78 34 68 34.00 0.13 -
3:08 75-74 6 3.83 68 102 34.00 0.13 -
10 10/8/2015 3:17 74-73 6 3.89 102 136 34.00 240.0 0.13 -
3:27 73-72 8 3.94 136 170 34.00 0.13 =
3:33 72-71 6 4.25 170 204 34.00 0.13 =
3:41 71-70 6 4.24 204 240 36.00 0.12 -
77-76 - - 0.00 0.69 0.69 - 7.50
76-75 - - 0.69 1.38 0.69 - 7.50
75-74 - - 1.38 2.07 0.69 - 7.50
HRC-1 10/9/2015 8:30 74-73 - - 2.07 2.76 0.69 4.84 -- 7.50
73-72 - - 2.76 3.46 0.69 - 7.50
72-71 - - 3.46 4.15 0.69 - 7.50
71-70 - - 4.15 4.84 0.69 - 7.50 Flushed with 5 gallons of water.
77-76 - - 0.00 0.69 0.69 - 7.50
76-75 - - 0.69 1.38 0.69 — 7.50
75-74 - - 1.38 2.07 0.69 - 7.50
HRC-2 | 10/9/2015 9:15 74-73 - - 2.07 2.76 0.69 4.84 = 7.50
73-72 - - 2.76 3.46 0.69 = 7.50
72-71 - - 3.46 4.15 0.69 — 7.50
71-70 = = 4.15 4.84 0.69 = 7.50 Flushed with 5 gallons of water.
77-76 - - 0.00 0.69 0.69 - 7.50
76-75 - - 0.69 1.38 0.69 - 7.50
75-74 - - 1.38 2.07 0.69 - 7.50
HRC-3 | 10/9/2015 10:00 74-73 - - 2.07 2.76 0.69 4.84 - 7.50
73-72 - - 2.76 3.46 0.69 - 7.50
72-71 - - 3.46 4.15 0.69 - 7.50
71-70 -- -- 4.15 4.84 0.69 -- 7.50 Flushed with 5 gallons of water.
77-76 = = 0.00 0.69 0.69 - 7.50
76-75 = = 0.69 138 0.69 - 7.50




NIROP - Fridley, Minnesota

PlumeStop, HRC, & BDI Plus Injection Log
PLUME STOP Area 2

Liquid Activated Carbon Table 2

REGENESIS

REMEDIATION SERVICES

PlumeStop BDI+ HRC
(Gallons) (Liters) (pounds)
Totals: 2400.0 9.00 210.0



PLUME el

Liquid Activated Carbon

AECOM - NIROP
Plumestop Injection Summary Log

Injection Area Description

REGENESIS

REMEDIATION SERVICES

Table 1
ijecton Avg. Avg. Volume of PlumeStop Injected el o
Injection . Injection Flow . Total gallons| Batches Injected | PlumeStop
Point Dets Ll I(Dfe;zg] Pressure | Rate SE\?\;r:\;Egr Ending Flow Injce;;gzn;er Per Location| Per Location | Injected Per Comee
si m Location
(s | (@pm) | TR | Meter@ab | ECT
IW-1 1/8/2016 13:40 69-76 0.0 10.5 0 1066 1066 1066 1.00 666.95
IW-2 1/8/2016 10:05 69-76 6.0 10.4 0 1066 1066 1066 1.00 666.95
IW-3 1/8/2016 11:45 69-76 7.0 10.8 0 1066 1066 1066 1.00 666.95
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October 21, 2015
To: Chris Boehm Carlson — AECOM, Brian Murray—NAVFAC
From: Craig Sandefur, Steve Barnes, and Kristen Thoreson—REGENESIS
Cc: Ryan Moore—REGENESIS

RE: Early Field Observations related to PlumeStop® Liquid Activated Carbon™ Field Test at the Naval
Industrial Reserve Ordinance Plan (NIROP), Fridley, MN

Dear Team,

REGENESIS recently completed an in-situ application of PlumeStop® Liquid Activated Carbon™
(PlumeStop), HRC®, and Bio-Dechlor INOCULUME® Plus (BDI Plus) at the NIROP site located in Fridley MN.
The application consisted of two (2) separate test locations within the facility and have been identified
as Test Area 1 and Test Area 2. The scope of work for this effort is outlined in the AECOM Work-plan
dated August 2015. Below are a few key observations that we wanted to share with the team as we
move into the post application monitoring program.

Previous assessments of groundwater (GW) in the two (2) test areas indicated elevated GW chlorinated
volatile organic compounds (cVOCs) present. As part of the pre-application program REGENESIS and
AECOM mobilized to the site and installed two (2) GW monitoring wells in each of the test area locations
(total of four (4) newly installed monitoring wells). At that time the AECOM/REGENESIS team assumed
that GW concentrations would likely be within the same order of magnitude for each of the test areas.
Based on the information provided, it was presumed the total cVOCs concentrations in Test Area 1
would be in the range of 100 mg/L and in the range of 10 mg/L in Test Area 2.

Test Area 1:

This area is considered a source area at the NIROP site and is adjacent to the sites former plating room.
In this area no GW elevation change was present between the newly installed monitoring wells. These
wells were installed with 5 feet (ft) of screen (61-66 ft below ground surface (bgs)). This section is within
the vertical section of elevated cVOCs concentrations reported in previous site wide GW assessment
programs. GW analytical results in these wells, collected during the pre-application program (September
15™ and 25™, 2015), indicated significantly lower total cVOC concentrations present, approximately 0.4
to 0.5 mg/L.
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In Test Area 1, the application of PlumeStop went without significant difficulties beyond the elevated
aquifer pressure present. The injection activities were initiated with greater than typical pressure but
stabilized over the course of the application to more typical pressures and flowrates. The injection
pressure ranged from 18 to 110 pounds per square inch (psi) with an average injection pressure of 62
psi. The PlumeStop solution flowrates ranged from 1.08 to 5.34 gallons per minute (gpm) with an
average of 3.42 gpm. Pressure and flowrates were conversely related throughout the injection
application. Due to this, the injection pump was adjusted to maintain a flowrate in the range of 3.50
gpm. Below is a field map of the injection point array.

Field Map of Test Area 1
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Upon completion of the PlumeStop application a bailer was lowered into the well; PlumeStop water was
observed upon removal of about 4.0 gallons of pre-application GW from the unscreened section of the
well. A picture of PlumeStop in groundwater from PMW-1 is provided below (jar on the left).

Photo of Bailed GW from TTZ in Area 1 and Area 2, Post-application

A soil cores were also collected from within the Target Treatment Zones (TTZ) of both test areas after
the injection activities were completed. The soil cores from the test areas were then sent to the
REGENESIS lab in San Clemente, CA for a detailed logging. Below is a photograph taken by AECOM that
shows the bottom most section of the soil core collected from Test Area 1 with a total depth of 67 ft
bgs. It shows the presence of PlumeStop (black soil) within the TTZ saturated soil column at
approximately 64-66 ft bgs. The lighter section of soil present at the core base is below the TTZ (left side
of picture). The screened interval of the adjacent performance well is 61-66 ft bgs.

Photo of Soil Core from Area 1, Post-application
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Test Area 2:

Test Area 2 is positioned in a downgradient “hot spot” and does not appear to be directly associated to
a known source at the site. This area is within approximately 150 ft of the nearest site GW extraction
well, AT-12. During the injection applications, the extraction well network was not operating. The two
(2) GW monitoring wells were installed with 5 ft of screen (71 to 76 ft bgs) during the pre-application
program. This section is within the vertical section of elevated cVOCs reported in the previous site wide
GW assessment programs. GW analytical results from these newly installed wells indicate a significantly
lower cVOCs concentration than presumed. Total cVOCs GW concentrations in these wells ranged from
approximately 0.05 to 0.6 mg/L. Below are photographs of Area 2.

Photos of Area 2 Injection Array and Monitoring Wells

Application of PlumeStop was a bit more complicated in this area. Starting at approximately 40 to 45 ft
bgs, a fine grained stratigraphy was encountered that resulted in “heaving” of the soils into the injection
screens, which ultimately locked the screens closed. In one instance these tighter soils bent the
injection screen tooling, which also locked the screen closed. For either case, the injection screen
tooling malfunction resulted in no PlumeStop delivery. After four unsuccessful attempts using the
injection screen tooling to reach the TTZ depths and inject PlumeStop, the application team elected to
use an expendable tip rod for the PlumeStop injection. This method does not require opening of the
tool, it merely uses the elevated pressure generated by the pump to “drop” the expendable tip out the
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end of the rod’s tip holder and thus PlumeStop is applied continuously and minimizes sand heave into
the rods. This method along with an elevated pressure, >50 psi, allowed the initiation of PlumeStop
without the significant sand heave experienced when using the injection retractable screen tools.
Although effective in preventing the clogging of injection rods this method has a disadvantage in that it
directs the reagent directly downward and not outward (laterally) as does the retractable injection tool.

In this aquifer setting (coarsening downward/fining upward) the pressure of initiation (e.g., “popping”
the tip) was higher than typical, however, the application pressures after that initial phase was very low.
The injection pressures ranged from 0.0 to 74 psi with an average pressure of 15 psi. The flowrates
ranged from 2.21 to 4.25 gpm with an average rate of 3.48 gpm. Pressures typically were in the low to
moderate range (12 to 74 psi) from approximately 76 to 77 ft bgs and decreased to a lower range (4.0 to
58 psi) as the injection tooling was pulled upward. Pressure and flowrates were conversely related
throughout the injection application. Similar to Test Area 1, the injection pump would be adjusted to
maintain a ideal flowrate in the range of 3.50 gpm.

Upon completion of the PlumeStop application a bailer was lowered into well PMW-3. No PlumeStop
(black water) was observed from the bailed water. REGENESIS then hand bailed approximately 12
gallons of GW from the well without a significant change in the GW color. PlumeStop water was not
observed in PMW-3 during the bailing activities. Below is a picture of the water from PMW-3 (Jar on the
right).

Photo of Bailed GW from TTZ in Area 1 and Area 2, Post-application
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Working Model

Based on the post application soil cores it may be that the coarse gravel layer present (approx. 3 ft
below the total depth of wells PMW-3 and PMW-4) was contacted by PlumeStop during application. The
“expendable tip” method may have emphasized a downward direction rather than lateral application of
PlumeStop. At most sites the downward force of injection is more than off-set by much greater
horizontal hydraulic conductivities (Kn) in unconsolidated sediments/soil. Most sediment/soils have a
lateral Ky that are 10x those of the same soil’s vertical Ky. However, at this site a very high Ky layer of
well sorted gravel present near the base of the TTZ interval may have skewed the application
dimensions. Given the application method required in this area it may be that the more typical lateral
movement of PlumeStop was effectively short-circuited downward by direct contact with the highly
transmissive gravel section below the TTZ. Below is a photograph of the contact between the upper
medium grained sand and the underlying gravel layer. Wells PMW-3 and PMW-4 were completed
approximately 3 ft above the gravel layer and is within the medium-coarse grained sand zone shown on
the right side of the photo.

Photo of the contact between the lower Gravel Section and the Upper Sand Section
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As part of the soil logging process Regenesis staff use field settling tubes to assess the relative quantities
of fine grained particles (clay and silt) and coarse grained particles in soil samples. This is a technique
that is simple in that it requires only addition of soil + water to a unpreserved 40 ml VOA, the VOA is
shaken to separate the fines and then set aside to allow settling of the coarse to fine grain soil particles.
A relative visual percentage based on volume can be estimated using a ruler/tape measure. This method
is beneficial in that it allows better visual observation of more detailed soil texture. These include grain
size distribution, sand particle angularity or roundness etc. Finally, the presence of PlumeStop becomes
somewhat more discernable (compared to dark colored soil). This is because upon agitation of the VOA
pre-stabilized PlumeStop present in the soil matrix is transferred back into the water phase and can be
observed separately from the soil matrix. See the settling tube picture below for more detail.

Photo: settling tubes with PlumeStop present in water at 78 to 79 ft bgs (3 ft. below the TTZ)

Based on the delivery method required (expendable tip) and soil core observations, including those from
soil settling tubes shown above, it seems likely that the application of PlumeStop in Test Area 2 was
delivered below the TTZ. It may be that PlumeStop contacted the coarse gravel layer underlying the TTZ
and consequently little of PlumeStop was distributed above this gravel zone and within the actual TTZ
(PMW-3 well screened interval). Based on field observations of the available soil from post-application
soil cores (limited soil returns from within the TTZ), it appears that a minor amount of PlumeStop may
be present at the base of the screened interval 71-76 bgs. The strong presence of PlumeStop was noted
below 74.8 ft bgs in the soil core samples from 78-79 ft bgs. PlumeStop was not apparent in the soil
sample from 80 ft bgs.

7 of 8



&) REGENESIS

TECHNICAL
MEMORANDUM

Possible PlumeStop CVOC Responses:
Area 1

Based on the presence of Plumestop in the soil column and in GW from the TTZ in this test area, it is
likely that a significant and sustained reduction in CVOC GW concentrations will be achieved.

Area 2

PlumeStop was not obviously present in the soil core samples collected within the TTZ nor was it readily
identifiable in the GW removed from well PMW-3. Given the possibility that the “as designed” quantity
of PlumeStop may not be present in the planned TTZ, we might expect one or more of the following:

e an immediate yet diminished contaminant capture efficiency as evidence by a lesser initial
sorption effect; might be evidenced by a less than the typical robust decline in CVOC
concentration, and/or

e ashortened duration of capture (lifespan); this is evidence by a rebound in contaminant
concentration

Next Steps

REGENESIS recommends that we monitor the GW in both Area 1 and 2 per the Work Plan and proceed
based on the interim results in each test area. REGENESIS believes that within 2-3 months of the
application, some more clear trends will become evident. REGENESIS will continue to provide technical
assistance and review of all data sets associated with the upcoming GW monitoring events. REGENESIS
will confer directly with AECOM on all data and the appropriate next steps throughout the study.

In order to assess if some PlumeStop may remain in the Area 2 TTZ, GW chemistry changes should be
tracked (field parameters and laboratory based) and the field visual observation of GW should be
recorded (dark GW coloration). Additionally, Volatile Fatty Acid results will help us track HRC related
metabolites (bioremediation).

Finally AECOM has agreed to perform a one time over purge (remove 75 gallons) from well MWP-3 in
Area 2 prior to the 1° post-application GW sampling event. This GW sampling event is scheduled for
Friday October 23, 2015.
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May 9, 2016
To: Chris Boehm Carlson — AECOM, Brian Murray—NAVFAC
From: Craig Sandefur, Ryan Moore, Kristen Thoreson—REGENESIS

RE: Summary Report of a PlumeStop® Liquid Activated Carbon™ Field Test at the Naval Industrial
Reserve Ordinance Plant (NIROP), Fridley, MN

Dear Team,

REGENESIS recently completed a Pilot Scale study of a new in-situ technology called PlumeStop® Liquid
Activated Carbon™ (PlumeStop) at the NIROP site located in Fridley MN. The study consisted of an
initial application of PlumeStop, Hydrogen Release Compound (HRC) and Bio-Dechlor Inoculum Plus
(BDI) in two (2) test locations within the facility. The two Pilot Test areas are referred to as Test Area 1
and Test Area 2, shown in Figure 1. A second application of PlumeStop only was applied in Area 2 as a
follow up to the initial application. The scope of work for the above efforts are outlined in and AECOM
Work-Plan dated August 2015, a REGENESIS Reapplication Technical Memo dated November 6, 2016,
and an AECOM memo to the Minnesotan Department of Health (MDH) dated December 2, 2015. Below
is a summary of activities performed and key observations that we want to share with the team as we
conclude the Pilot Test Study.

Previous assessments of groundwater (GW) in the two (2) test areas indicated elevated GW chlorinated
volatile organic compounds (CVOCs) present. As part of the pre-application program REGENESIS and
AECOM mobilized to the site and installed two (2) GW monitoring wells in each of the test area locations
(total of four (4) newly installed monitoring wells). At that time the AECOM/REGENESIS team assumed
that GW concentrations would likely be within the same order of magnitude for each of the test areas.
Based on the information provided, it was presumed the total cVOCs concentrations in Test Area 1
would be in the range of 100 mg/L and in the range of 10 mg/L in Test Area 2.

TEST AREA 1:

This area is considered a source area at the NIROP site and is adjacent to the sites former plating room.
In this area of the site GW elevation/gradient was zero. That is no change in GW elevation was present
between the newly installed monitoring wells installed as part of this study. These wells were installed
with 5 feet (ft) of screen extending from 61-66 ft below ground surface (bgs). This screened section of
the aquifer is within the same vertical section that contained elevated cVOC concentrations as reported
in the previous site wide GW assessment program. Groundwater analytical results in these wells,
collected during the pre-application program (September 15 and 25™, 2015), indicated significantly
lower total cVOC concentrations were present. The total CVOC concentration present ranged from
approximately 0.4 to >1 mg/L.
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Test Area 1 Application Program

PlumeStop and a bioaugmentation culture Bio-Dechlor Inoculum (BDI) were applied via a series of 10
Direct Push Injection (DPI) points using typical DPI methods. In addition, the electron donor Hydrogen
Release Compound (HRC) was applied via 4 separate DPI points. In Test Area 1 REGENESIS used a 3 foot
long retractable screen injection tool to apply the remedial reagents across a 7 foot thick target
treatment zone (TTZ) extending from 60-67 feet BGS. The application delivered 4,400 pounds of
PlumeStop, 9 Liters of BDI and 210 pounds of HRC. See the attached map (below) for application point
locations and orientation.

Application of remedial reagents in Test Area 1 was without significant difficulties beyond overcoming
the unanticipated high (native) aquifer pressure present. Although injection activities were initiated
with higher than typical pressures stabilized application pressures were generally typical for the
flowrates used. Injection pressures ranged from 18 to 110 pounds per square inch (psi) with an average
injection pressure of 62 psi. PlumeStop application rate ranged from 1.08 to 5.34 gallons per minute
(gpm) and averaged about 3.42 gpm. Pressure and flowrates were conversely related throughout the
injection application. As a result, the injection pumping rate was adjusted to maintain an application
rate in the range of 3.50 gpm. Below is a map of Pilot Test Injection array.

Figure 1: Field Map of Test Area 1
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Photo 1: Test Area 1 Application Array

Upon completion of the PlumeStop application a bailer was lowered into PMW-1; PlumeStop water was
observed upon removal of about 4.0 gallons of GW from the screened section of the well. A picture of
PlumeStop in groundwater from PMW-1 is provided in Photo 2 below.

Photo 2: Bailed GW from TTZ in Area 1, Post-application

b et
NP

A soil core was collected from within the TTZ of both test areas after the injection activities were
completed. The soil cores from the test areas were then sent to the REGENESIS lab in San Clemente, CA
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for a detailed logging. Below is a photograph taken by AECOM that shows the bottom most section of
the soil core collected from Test Area 1 with a total depth of 67 ft bgs. This photo shows the presence of
PlumeStop (black soil) within the TTZ saturated soil column at approximately 64-66 ft bgs. The lighter
section of soil present at the core base is below the TTZ (left side of picture). The screened interval of
the adjacent performance well is 61-66 ft bgs.

Photo 3: Soil Core from Area 1, Post-application

Test Area 1 Application Results

Application of PlumeStop in this section of the aquifer resulted in an almost immediate and complete
removal of CVOC from GW in Well PMW-1. This well is positioned with in the PlumeStop application
area. The baseline concentration 1,026 ug/L CVOC were removed to Below Detection Limits (BDL) within
2 weeks of application and remained BDL for the duration of the Pilot Test Program (6 months). Results
of PMW-2 GW analysis indicate a gradual increase over the past 6 months from a baseline total CVOC
concentration of approximately 550 ug/L to approximately 825 ug/L. The majority of the increases in
CVOC species in PMW-2 were in TCE and cDCE. A table of analytical results is provided as an attachment.

Results in well PMW-2 do not appear to be consistent with a well that is positioned downgradient of the
PlumeStop application. Based on depth to groundwater data, and the previous GW potentiometric
surface maps it appears that this well pair (PMW-1/PMW-2) may be located in a section of the aquifer
that has a flat or zero gradient. This may explain the unanticipated disconnect between results in PMW-
1 and PMW-2. Without a gradient to adjectively move PlumeStop the dose response is essentially
limited to the area of application. This notion is supported by the lack of typical TEA shifts associated
with the presence and advection of the HRC electron donor present in Area 1.
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Area 1 Results Discussion

Infield well PMW-1 present within Area 1 exhibited an immediate and sustained decrease of CVOC’s in
GW. In this well total CVOC’s were reduced from baseline concentrations of approximately 450 ug/L to
below detection limits for a period of 6 months (end point of the pilot test).

The downgradient control Well PMW-2 (approximately 30 feet downgradient of the PlumeStop injection
area) exhibited an overall increase over the same time period. Given the flat GW gradient in this section
of the Plume and the short time frame wells PMW-01 and PMW-02 were present prior to PlumeStop
application it is REGENESIS is opinion that GW conditions in this area were likely stabilizing and had not
reached a steady state concentration in this area prior to application of PlumeStop. It is likely that given
the GW conditions and the proximity of PMW-1 to the former source area that total CVOC’s would have
likely increased in this well to near or above PMW-2 over the same timeframe.

Essentially we think that Well PMW-2 is control well that provides representative CVOC levels for this
section of the aquifer.

Test Area 1 Conclusion

Based on the PlumeStop dose response as well as performance over the course of this study.
REGENESIS recommends a full scale PlumeStop program in this section of the site.

TEST AREA 2:

This area is positioned within a downgradient “hot spot” that does not appear to be directly associated
with a known source. This area is positioned within 150 ft of GW extraction well, AT-12. This well is part
of a network of GW extraction wells that have been used to control the sites CVOC GW plume since the
1980’s. This network has extracted over a billion gallons of water over the course of the last 30 years.
During the PlumeStop application, the extraction well network was shut down for a few days.

Test Area 2 Application Program

PlumeStop and BDI were applied via a series of 10 DPI points using typical methods. In addition, the
electron donor HRC was applied via 4 separate DPI points. In Test Area 2 REGENESIS attempted to use a
3 foot long retractable screen injection tool to apply the remedial reagents across a 7 foot thick TTZ
extending from 70-77 feet BGS. The application delivered 2,000 pounds of PlumeStop, 9 Liters of BDI
and 210 pounds of HRC. See the map below for application point locations and orientation.

Prior to the PlumeStop application, two (2) Pilot Test GW monitoring wells (PMW-3 and PMW-4) were
installed within the test area. These wells were installed with a 5 ft of screen that extend from 71 to 76
ft bgs. The screened intervals of these wells are within the vertical section of elevated cVOC reported in
the previous site wide GW assessment program. GW analytical results from these newly installed wells
indicate a significantly lower cVOC concentration than was previously presumed. Total cVOC GW

50f 13



TECHNICAL
MEMORANDUM

&) REGENESIS

concentrations in these wells ranged from approximately 0.05 to 0.6 mg/L. Below is a map of the

PlumeStop Pilot Test Area.

Figure 2: Map of Test Area 2
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Photo 4: Area 2 Injection Array and Monitoring Wells

e —
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———

Application of PlumeStop in Area 2 was more challenging than in Area 1. At approximately 40 to 45 ft
bgs, a fine grained soil horizon is present that resulted in “heaving” soil into the injection tool screen.
This influx of fine sand into the tool screen cause the tool to become “locked” in the closed position.
Further, advancing the injection tool through the soil present in this section of the aquifer resulted in a
bent injection tool. The bent tool resulted in the screen section of the tool to remain (locked) in the
closed position. In both cases, the injection tool malfunction resulted in no PlumeStop being delivered
to the TTZ. After four unsuccessful attempts to reach the TTZ using the screened injection tool the
application team elected to switch to an expendable point rod set. This method does not require
opening a tool. This method uses the pressure generated by the pump to “expel or drop” the
expendable point/tip from a tip holder positioned at the end of the rod set. This allows PlumeStop to be
applied continuously and so minimizes the sand heave into the rode. This method along with an
elevated application pressure (>50 psi) allowed delivery of PlumeStop without problems associated with
sand heave experienced during the previous attempts at application of PlumeStop using the retractable
screen injection tool. It should be noted that although this method is effective in preventing the clogging
of injection rods this method has a disadvantage in that it directs the PlumeStop directly downward
rather than outward (laterally) from the tool. This lateral application of PlumeStop is one of the main
benefits of using a retractable screen injection tool.

In this aquifer setting (coarsening downward/fining upward) the initiation pressure (e.g., “dropping” the
tip) was higher than typical, however, application pressures upon initiation were low. Injection
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pressures in this section of the aquifer ranged from 0.0 to 74 psi with an average pressure of 15 psi. The
application rates ranged from 2.21 to 4.25 gpm with an average rate of 3.48 gpm. Overall application
pressures were low to moderate range. In the deep section of the aquifer applicaion pressures ranged
from 12 to 74 psi at 76 to 77 ft bgs and decreased into the range of 4.0 to 58 psi as the injection interval
was raised (shallower zones). Pressure and flowrate were conversely related throughout the injection
application. Similar to Test Area 1, the injection pump was adjusted to maintain an optimal flowrate of
approximatley 3.50 gpm.

Upon completion of the PlumeStop application a bailer was lowered into well PMW-3. No PlumeStop
(black water) was observed from the bailed water. REGENESIS then hand bailed approximately 12
gallons of GW from the well without a significant change in the GW color. PlumeStop water was not
observed in PMW-3 during the bailing activities. Below is a picture of the water from PMW-3.

Photo 5: Bailed GW from TTZ in Area 2, Post-application

Test Area 2 Application Results

Application of PlumeStop in this section of the aquifer resulted in an almost immediate removal of a
significant 88% of the total CVOC’s from GW in the infield Well PMW-3. Two weeks after application
CVOC concentrations in PMW-3 were reduce from 581 to 72 ug/L. Over the next 2-3 months CVOC levels
stabilized between 120-130 ug/L. A reapplication program was proposed and implemented in this area.
See the discussion below for details.

Results in PMW-4 did not appear to be consistent with a well that is positioned downgradient of the
PlumeStop application area. Baseline concentrations in PMW-4 (56 ug/L) are 1 OOM lower than baseline
concentrations of the upgradient well PMW-3. Results of CVOC analysis from well PMW-4 indicate an
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initial increase from baseline levels to concentrations ranging from 85 to 110 ug/L. Results in this well
have been fairly consistent since application of PlumeStop. See the attached table for details.

Test Area 2 Results Discussion

Based on Area 2 soil cores, it may be that the coarse gravel layer present (approx. 3 ft below the total
depth of wells PMW-3 and PMW-4) was contacted by PlumeStop during application. The “expendable
tip” method may have emphasized a downward direction rather than lateral application of PlumeStop.
At most sites the downward force of injection is more than off-set by much greater horizontal hydraulic
conductivities (Kn) in unconsolidated sediments/soil. Most sediment/soils have a lateral K, that are 10x
those of the same soil’s vertical Kn. However, at this site a very high Ky layer of well sorted gravel present
near the base of the TTZ interval may have skewed the application dimensions. Given the application
method required in this area it may be that the more typical lateral movement of PlumeStop was
effectively short-circuited downward by direct contact with the highly transmissive gravel section below
the TTZ. Below is a photograph of the contact between the upper medium grained sand and the
underlying gravel layer. Wells PMW-3 and PMW-4 were completed approximately 3 ft above the gravel
layer and is within the medium-coarse grained sand zone shown on the right side of the photo.

Photo 6: Contact between the Lower Gravel and the Upper Sand (Test Area 2)

e 2 S e O e e i) - ‘e y =

As part of the soil logging process REGENESIS staff use field settling tubes to assess the relative
guantities of fine grained particles (clay and silt) and coarse grained particles in soil samples. Using this
technique a relative visual percentage of fine grained vs coarse grained soil can be estimated. This
method is beneficial in that it allows better visual observation of soil texture. The presence of PlumeStop
becomes somewhat more discernable (compared to dark colored soil). This is because upon agitation of
the VOA pre-stabilized PlumeStop present in the soil matrix is transferred back into the water phase and
can be observed separately from the soil matrix. See the settling tube picture below for more detail.
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Photo 7: Settling tubes at 78 to 79 ft bgs from Test Area 2 (3 ft. below the TTZ)

Based on the delivery method required (expendable tip) and soil core observations, including those from
soil settling tubes shown above, it seems likely that at least some of the applied PlumeStop in Test Area
2 was delivered below the TTZ. It may be that PlumeStop contacted the coarse gravel layer underlying
the TTZ and consequently little of PlumeStop was distributed above this gravel zone and within the
actual TTZ (PMW-3 well screened interval). Based on field observations of the available soil from post-
application soil cores (limited soil returns from within the TTZ), it appears that a minor amount of
PlumeStop may be present at the base of the screened interval 71-76 bgs. The strong presence of
PlumeStop was noted below 74.8 ft bgs in the soil core samples from 78-79 ft bgs. PlumeStop was not
apparent in the soil sample from 80 ft bgs.

At 3 months post application REGENESIS elected to reapply PlumeStop via a set of newly installed
dedicated injection wells. A discussion of this follows.

Test Area 2 Reapplication

Upon electing to reapply PlumeStop in Area 2, REGENESIS designed another round of PlumeStop
application using injection wells rather than direct push methods. The thinking was to install the
injection wells without contacting the gravel layer thought to be present below 77 feet BGS. In
December 2015 REGENESIS + AECOM staff installed 3 injection wells with 5 feet of stainless steel screen
(71-76 ft bgs) using sonic drilling techniques. These 3 injection wells were oriented on a line oriented
perpendicular to GW flow direction at a distance of approximately 13.5 feet upgradient of PMW-3. The
wells were installed at a center spacing of 15 feet. Upon wells installation each well was developed in
preparation for PlumeStop application. In January 2016 REGENESIS + AECOM + REGENESIS Remediation
Services remobilized to the site and applied 2,000 pounds of PlumeStop only.

The application of PlumeStop in this area via injection wells was without issues. The injection of
PlumeStop was performed at an average pressure of 10.8 psi at a rate of 10.5 gpm.
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Figure 3: Map of Injection Well Positioning in Test Area 2
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Test Area 2 Reapplication Results Discussion

Reapplication of PlumeStop in this section of the aquifer appears to have had no discernable dose
response effect in either of the Pilot Test controls wells.

Total CVOC’s in PMW-3 have remained at the concentrations that are the same or greater through the
final 3 months of the Pilot Test Program. See Table 2 for details of CVOC results over time.

CVOC levels in PMW-4 did not appear to exhibit a dose response. CVOC concentrations remained
relatively flat to modestly increase. See Table 2 (separate attachment) for details on CVOC concentration
changes in these wells.
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Test Area 2 Initial Application

Post Application Assessment of the Test Area indicates that PlumeStop was not obviously present in the
soil core samples collected within the TTZ except for the base of the screen interval and below the TTZ.
Further, PlumeStop was not readily identifiable in the GW removed from well PMW-3.

TECHNICAL NOTE: collection of soil core using typical methods in Test Area 2 was not generally successful
due to the aquifer soil and GW conditions present in this section of the aquifer. Soil recovery rates were
routinely less than 50%. During installation of the 3 injection wells, soil core recovery rates with “sand
catcher” subassemblies were unsuccessful in the recovery of soil core.

Test Area 2 Reapplication

Upon re-application of PlumeStop via the 3 injection well array PlumeStop was present in GW from that
application.

Given the presence of PlumeStop in Well PMW-3 and the presence of PlumeStop in soil collected from
the TTZ it is unclear why the dose response in PMW-3 was not more robust.

e The most likely reason for the lack of CVOC removal from GW is that the PlumeStop applied was
rapidly swept from the application field of the existing extraction system present at the
property boundary. The closest extraction wells AT-11 and AT-12 are within 150 feet of the
PlumeStop work area.

e Based on communication with AECOM, REGENESIS understands that the GW extraction system
was restarted within 3 days after installation of PlumeStop. Given the high Kh present in this
section of the aquifer REGENESIS believes the majority of the PlumeStop applied in this section
of the aquifer as a stabile colloid was swept into the extraction system before it time to
destabilize and deposit onto the soil matrix. The on-going extraction system is accelerating GW
flow in this area reducing the expected number of collisions between CVOC and PlumeStop as
well as accelerating the flux rate of CVOC's in this section.

Given the possibility that the “as designed” quantity of PlumeStop may not be present in the Area 2 TTZ,
we might expect one or more of the following:

e an immediate yet diminished contaminant capture efficiency as evidence by a lesser initial
sorption effect; might be evidenced by a less than the typical robust decline in CVOC
concentration, and/or

e ashortened duration of capture (lifespan); this is evidence by a rebound in contaminant
concentration

Based on the data sets for Area 2 we believe the above relatively predicted outcome is very likely what
occurred in this section of the aquifer.
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Test Area 2 Conclusion
PlumeStop achieved a cVOC reduction of between 70-80% with an operating P&T system in place.

It is reasonable to assume that PlumeStop performance results were affected by the operating P&T
system. REGENESIS believes upon shut down the P&T system that native GW velocity will be much
slower. The slower GW velocity will result in a longer residence time of CVOC within the PlumeStop
reactive zone. This will result in more complete sorption and ultimately a higher CVOC removal rates.
REGENESIS believes that under native GW gradient and flow conditions that Test Area 2 will be
conducive to success with PlumeStop at full scale given PlumeStop’s reasonably good performance
under the current GW flow and velocity conditions.

Conceptual Full Scale Project Approach

Given the positive dose response in both Test Areas of the site the conceptual approach for PlumeStop
in full-scale is as follows.

PlumeStop would be implemented as a series of reactive zones positioned perpendicular to GW flow in
strategically selected areas along the CVOC plumes long axis. Upon implementation the systematic
removal of CVOC's along the plume center line will result in a dramatic reductions in CVOC mass flux
along the DG property boundary. The lowered CVOC present will require a less robust system to manage
the mass flux. REGENESIS proposes using an iterative design program combined with a phased
implementation approach that provides the Navy+AECOM+REGENESIS Remediation Team with
maximum flexibility in managing the design and application based on system performance. This will
allow the NIROP Remediation Team to optimize the program so minimizing the chance of over- or
under- design. Using this approach REGENESIS is very confident in PlumeStop’s ability to achieve high
efficiency removal of CVOC'’s to NIROP cleanup requirements under a full scale scenario.
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Summary Results - Area 1
PlumeStop Demonstration Study Report
NIROP Fridley, Minnesota

Well ID PMW-01 PMW-02
Sample ID PWM-01 PMW-01 PMW-01 PMW-01 PMW-01 PMW-01 PMW-01 PWM-02 PMW-02 PMW-02 PMW-02 PMW-02 PMW-02 PMW-02
Date Sampled 9/16/2015 | 9/25/2015 | 10/26/2015 | 11/6/2015 12/4/2015 1/6/2015 3/31/2016 | 9/16/2015 | 9/25/2015 | 10/26/2015 | 11/6/2015 12/4/2015 1/6/2016 3/31/2016
Days 0 0
Monitoring Event Baseline Baseline 2 weeks 1 month 2 month 3 months 6 months Baseline Baseline 2 weeks 1 month 2 month 3 months 6 months
Field Parameters Units [ PQL
Temperature °C 17.36 17.98 17.26 16 15.21 14.02 15.07 16.62 17.97 16.87 16.02 14.56 14.65 14.75
pH 7.24 7.17 8.16 7.67 7.29 6.95 7.08 7.11 7.15 7.17 7.11 7.15 7.22 7.26
Conductivity uS/cm 1402 1571 1814 2051 1649 1603 1383 1384 1497 1429 1698 1425 1415 1353
D.O. mg/L 5.78 0.69 0.71 0.15 0.52 1.13 0.37 0.59 0.92 1.65 0.81 1.02 1.29 0.25
ORP mV 52.2 -47.9 -159.7 -189.6 -185.4 -150.6 -135.7 -117.2 -25.9 -80.9 -110.2 -105.5 -106.3 -105.8
Turbidity NTU -73 -73 no read -49 8.99 1.75 2.83 2.44
Depth to Water (DTW) ft 15.78 15.66 16.27 16.23 15.89 16.21 16.35 15.84 15.72 16.3 16.32 15.95 16.29 16.43
Total well Depth (TD) ft 65.15 65.11 65.29 65.27 66.39 66.35 65.26 65.81 65.82 65.78 65.79 66.62 66.95 65.79
General Chemistry
Nitrate+Nitrite mg/L <0.020 <0.020 2.6 <0.20 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020
Chemical Oxygen Demand mg/L <50.0 - 1240 995 342 278 <50 <50.0 - <50 <50 <50 <50 <50
Total Organic Carbon mg/L 2.8 35.1 <100 36.7 91.9 14.5 3.1 2.3 2.5 2.5 2.4 5.3
Sulfide mg/L <0.10 - <50 <20 <5.0 0.25 <0.10 - <0.10 <0.10 <0.10 0.13
Sulfate mg/L 157 172 172 117 104 102 108 156 149 147 157 128
Alkalinity, total as CaCO3 mg/L 373 - 603 519 611 605 519 305 - 409 409 413 421 499
Alkalinity, bicarbonate CaCO3 | mg/L 383 - 595 521 575 605 519 318 -—- 427 426 425 421 499
Carbon Dioxide, free mg/L 34.8 - <25 <100 103 100 35.3 - 34.8 51.9 54 60.7
Volatile Fatty Acids
Acetic acid mg/L 50U - <1.0 <1.0 30 120 17 1.7 --- <1.0 <1.0 <0.10 <0.10 2.7
Propionic Acid mg/L 50U 1.5 <1.0 15 86 10 5.0U <1.0 <1.0 <0.10 <0.10 2.2
Pyruvic Acid mg/L 50U - <1.0 <1.0 <0.10 <1.0 0.066 50U - <1.0 <1.0 <0.10 <0.10 <0.10
Butyric Acid mg/L 50U <1.0 <1.0 <0.10 1.8 1.4 5.0U <1.0 <1.0 <0.10 <0.10 <0.10
Lactic Acid mg/L 10U - <2.0 <2.0 <2.0 <2.0 0.1 10U -—- <2.0 <2.0 <0.20 <0.20 0.043
Formic Acid n/m <1.0 <1.0 <0.10 <1.0 0.044 n/m <1.0 <1.0 <0.10 <0.10 <0.10
i-Pentanoic Acid n/m - <1.0 <1.0 <0.10 <1.0 0.054 n/m - <1.0 <1.0 <0.10 <0.10 <0.10
Pentanoic Acid n/m - <1.0 <1.0 <0.10 <1.0 <0.10 n/m - <1.0 <1.0 <0.10 <0.10 <0.10
i-Hexanoic Acid n/m - <2.0 <2.0 <0.20 <1.0 <0.20 n/m - <2.0 <2.0 <0.20 <0.20 <0.20
Hexanoic Acid n/m -—- <2.0 <2.0 <0.20 <1.0 <0.20 n/m - <2.0 <2.0 <0.20 <0.20 <0.20
Dissolved Gases
Ethane ug/L <10.0 -- <10 <10 <10 <10 <10 <10.0 --- <10 <10 <10 <10 <10
Ethylene ug/L <10.0 - <10 <10 <10 <10 <10 <10.0 - <10 <10 <10 <10 <10
Methane (TCD) ug/L <10.0 <10 <10 <10 31.7 1710 <10.0 14.4 16 13.2 13 18.6
Total Metals
Iron ug/L 10200 21400 10500 13300 17600 12100 10800 3430 3860 7070 8910 9170
Dissolved Metals
Iron ug/L 135 2580 833 2190 11600 7240 1620 2600 3420 5480 6320 6320
8260 VOCs
1,1,1-Trichloroethane ug/L <1.0 <1.0 <10.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <10.0 <10 <1.0 <1.0 <2.0
1,1 - Dichloroethane ug/L 7.1 17.3 <10.0 <1.0 <1.0 <1.0 <1.0 27.2 31.7 46.5 34.3 50.5 37.8 35.2
1,1-Dichloroethene ug/L 2.3 10.1 <10.0 <1.0 <1.0 <1.0 <1.0 16.9 21.6 32.1 20.5 30.7 22.2 23.6
Chloroethane ug/L <1.0 <1.0 <10.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <10.0 <10 <1.0 <1.0 <2.0
cis-1,2- Dichloroethene ug/L 141 229 <1.0 <1.0 <1.0 <1.0 <1.0 192 224 248 264 257 282 361
trans-1,2-dichloroethene ug/L 154 438 <10.0 <1.0 <1.0 <1.0 <1.0 230 276 303 318 284 320 309
Ethylbenzene ug/L <1.0 <1.0 <10.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <10.0 <10 <1.0 <1.0 <2.0
Tetrachloroethene ug/L <1.0 <1.0 <10.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <10.0 <10 <1.0 <1.0 <2.0
Trichloroethene ug/L 156 332 <4.0 <1.0 <1.0 <1.0 <0.40 35.4 30.2 39.7 36.6 54.4 51.2 93.8
Toluene <1.0 <1.0 <10.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <10.0 <10 <1.0 <1.0 <2.0
Total xylene <1.0 <1.0 <30.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <30.0 <30 <30 <1.0 <6.0
Vinyl chloride ug/L 0.66 <5.0 <4.0 <0.40 <0.40 <0.40 <1.0 2.7 3.6 4.5 4.8 4.1 <0.80 3.7
Total VOCs ug/L 461.06 1026.4 BDL BDL BDL BDL BDL 504.2 587.1 673.8 678.2 680.7 713.2 826.3
% VOC Removed --- 99.9+% 99.9+% 99.9+% 99.9+% 99.9% --- -15% -16% -16% -21% -41%
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Summary Results - Area 2
PlumeStop Demonstration Study Report
NIROP Fridley, Minnesota

Well ID PMW-03 PMW-04
Sample ID PMW-03 PMW-03 PMW-03 PMW-03 PMW-03 PMW-03 PMW-03 PMW-03 PMW-04 PMW-04 PMW-04 PMW-04 PMW-04 PMW-04 PMW-04 PMW-04
Date Sampled 9/15/2015 10/26/2015 | 11/6/2015 12/4/2015 1/6/2016 1/25/2016 2/8/2016 3/31/2016 9/15/2015 | 10/26/2015 | 11/6/2015 12/4/2015 1/6/2016 1/25/2016 2/8/2016 3/31/2016
2 weeks post 2nd | 1 month post 2nd | 2 months post 2 weeks post 2nd |1 month post 2nd|2 months post 2nd
Monitoring Event Baseline 2 weeks 1 month 2 month 3 months injection injection 2nd Baseline 2 weeks 1 month 2 month 3 months injection injection inj
Field Parameters Units [ PQL
Temperature °C 16.45 15.9 15.55 12.65 134 13.51 10.88 7.26 16.22 16.28 15.52 12.33 13 13.71 12.35 14.38
pH 7.05 7.27 7.07 7.14 7.27 7.25 7.16 7.27 7.12 7.19 7 7.06 7.23 7.22 7.11 7.28
Conductivity uS/cm 1062 1029 1410 1152 1099 1017 1058 1103 828 898 1137 1164 889 785 788 781
D.O. mg/L 0.59 3.1 0.82 1.29 2.99 3.95 1.83 0.31 0.6 1.09 0.9 1.43 2.17 0.85 1.01 1.17
ORP mV -92 -90.6 104.3 -117.6 -98.5 -110.4 -78.4 -100.5 -173.9 -50.2 -91.2 -100.3 -62.6 -57.7 -69 -60
Turbidity NTU 11.4 13.5 3.71 6.73 9.29 3.05 7.86 8.8 5.88 -57 3.53 4.93
Depth to Water (DTW) ft 25.02 31.51 28.7 30.12 31.18 30.29 31.08 29.57 24.61 31.38 28.27 29.78 30.85 29.93 30.72 29.2
Total well Depth (TD) ft 75.09 75.06 75.03 76.43 75.89 75.03 75.94 75.04 74.73 74.72 74.7 74.69 75.75 74.67 76.03 74.66
General Chemistry
Nitrate+Nitrite mg/L <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 0.46 <0.20 <0.020 <0.020
Chemical Oxygen Demand mg/L <50.0 <50 <50 <50 <50 <50 <50.0 <50 <50.0 <50 <50 <50 <50 <50 50 <50
Total Organic Carbon mg/L 2.6 2.5 2.6 3 2.8 3.1 2.8 3.1 2.2 2.3 2.6 2.9 3.2 3.2 33 3.6
Sulfide mg/L <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Sulfate mg/L 98.2 152 121 136 130 141 150 151 85.4 118 115 97.1 101 80.5 84.2 90.5
Alkalinity, total as CaCO3 mg/L 309 285 357 364 328 341 343 356 261 266 275 268 267 251 241 231
Alkalinity, bicarbonate CaCO3 | mg/L 315 300 369 370 328 341 343 356 264 274 281 273 267 251 241 231
Carbon Dioxide, free mg/L 36.7 36.1 28 48 35.9 40.6 55.8 41.3 31.6 32.6 24.5 36 35.9 32.4 30.6 22.7
Volatile Fatty Acids
Acetic acid mg/L 46) <1.0 <1.0 <0.10 <0.10 <0.10 0.016 0.035 1.1) <1.0 <1.0 <0.10 0.14 <0.10 0.036 0.049
Propionic Acid mg/L 5.50U <1.0 <1.0 <0.10 <0.10 <0.10 <0.10 <0.10 5.50U <1.0 <1.0 <0.10 <0.10 <0.10 <0.10 <0.10
Pyruvic Acid mg/L 5.50U <1.0 <1.0 <0.10 <0.10 <0.10 <0.10 <0.10 5.50U <1.0 <1.0 <0.10 <0.10 <0.10 <0.10 <0.10
Butyric Acid mg/L 5.50U <1.0 <1.0 <0.10 <0.10 <0.10 <0.10 <0.10 5.50U <1.0 <1.0 <0.10 <0.10 <0.10 <0.10 <0.10
Lactic Acid mg/L 10U <2.0 <2.0 <0.20 <0.20 <0.20 <0.10 <0.20 10U <2.0 <2.0 <0.20 <0.20 <0.20 <0.20 <0.20
Formic Acid n/m <1.0 <1.0 <0.10 <0.10 <0.10 0.014 0.028 n/m <1.0 <1.0 <0.10 <0.10 <0.10 0.016 0.016
i-Pentanoic Acid n/m <1.0 <1.0 <0.10 <0.10 <0.10 <0.10 <0.10 n/m <1.0 <1.0 <0.10 <0.10 <0.10 <0.10 <0.10
Pentanoic Acid n/m <1.0 <1.0 <0.10 <0.10 <0.10 <0.10 <0.10 n/m <1.0 <1.0 <0.10 <0.10 <0.10 <0.10 <0.10
i-Hexanoic Acid n/m <2.0 <2.0 <0.20 <0.20 <0.20 <0.20 <0.20 n/m <2.0 <2.0 <0.20 <0.20 <0.20 <0.20 <0.20
Hexanoic Acid n/m <20 <20 <0.20 <0.20 <0.20 <0.20 <0.20 n/m <2.0 <2.0 <0.20 <0.20 <0.20 <0.20 <0.20
Dissolved Gases
Ethane ug/L <10.0 <10 <10 <10 <10 <10 <10.0 <10 <10.0 <10.0 <10.0 <10 <10 <10 <10.0 <10
Ethylene ug/L <10.0 <10 <10 <10 <10 <10 <10.0 <10 <10.0 <10.0 <10.0 <10 <10 <10 <10.0 <10
Methane (TCD) ug/L 72.4 26.7 51.3 36.9 24.6 23.1 37 27.3 20.6 17.7 21 <10 <10 <10 <10.0 <10
Total Metals
Iron ug/L 5250 10500 7270 8360 10800 10700 8300 8680 5020 3880 4970 8940 5920 4860 3980 6310
Dissolved Metals
Iron ug/L 1370 4540 5180 7260 7410 5880 6350 7600 1090 2580 2580 3370 3330 3420 3070 3350
8260 VOCs
1,1,1-Trichloroethane ug/L <1.0 <10.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
1,1 - Dichloroethane ug/L <1.0 <10.0 1.4 3.1 2.6 2.8 3.7 2.7 <1.0 <1.0 <1.0 14 <1.0 1.1 1.2 <1.0
1,1-Dichloroethene ug/L <1.0 <10.0 <1.0 <1.0 <1.0 <1.0 15 1.6 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.2
Chloroethane ug/L <1.0 <10.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
cis-1,2- Dichloroethene ug/L 20.5 15.6 19.4 34.5 37.7 42.3 57.6 53.6 11 19.9 18.2 23.2 16.4 19.3 23.8 23.8
trans-1,2-dichloroethene ug/L 42.3 35.3 45.0 70.5 67.7 65.9 97.6 91 31.8 55.3 50.5 69 47.1 49.9 60.4 57.5
Ethylbenzene ug/L <1.0 <10.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Tetrachloroethene ug/L <1.0 <10.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Trichloroethene ug/L 519 20.8 21.0 19.5 13 10.8 12.9 13.9 13.7 17.8 15.4 16.5 14.4 19.3 21.6 28.4
Toluene <1.0 <10.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Total xylene <1.0 <30.0 <3.0 <3.0 <1.0 <1.0 <1.0 <3.0 <1.0 <3.0 <3.0 <3.0 <3.0 <1.0 <1.0 <3.0
Vinyl chloride ug/L 0.65 0.92 24 1.7 <0.40 0.72 1.2 <1.0 <1.0 <0.40 <0.40 <0.40 <0.40 <0.40 0.4 <1.0
Total VOCs ug/L 581.8 71.7 89.2 129.3 121 122.52 174.5 162.8 56.5 93 84.1 110.1 77.9 89.6 107.4 110.9
% VOC Removed --- 88% 85% 78% 79% 79% 70% 72% -65% -49% -95% -38% -59% -90% -96%
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Investigative Derived Waste
Disposal Document
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WASTE PROCESSING CERTIFICATION OF DISPOSAL

Department of the Navy NAVFAC MW WRR Load 161232
4800 East River Road Document Number 16248216
Company Number 207156

Fridley MN 55421 Arrival Date  3/24/2016

Manifest Number NON HAZ Waste Profile Treatment Code  Qty WEIGHT
2014060068 1F0000 H141 1 DM 45
2014060069 1HE804 H141 1 DM 202
2014060069 1ME304 H141 5 DM 2585
2014060069 4WD304 H141 5 DM 3327
Total Quantity for this Manifest/Document 12 6159

This document certifies that the material listed on the referenced manifest
will be beneficially recycled or reused by WRR Environmental Services Co.,
Inc., located in Eau Claire, WI (EPA# WID990829475). The waste residue
from our operations will be utilized in a secondary fuel stream and thermally
destroyed in a RCRA permitted cement kiln.

Any material which cannot be treated as indicated above, will be thermally
destroyed at a licensed incinerator or treated at a licensed waste water
treatment facility.

Containers used to transfer material to WRR Environmental Services Co.,
Inc. will be recycled for further use at an approved drum
reconditioner/recycler.

VP/PLANT OPERATIONS
WRR Environmental Services Co., Inc.
Eau Claire, WI154701
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Pace Analytical Services, Inc.

. ® 1700 Elm Street - Suite 200
aCBAﬂaMlcal Minneapolis, MN 55414
www.pacelabs.com (612)607-1700

October 15, 2015

Melinda Pham
Regenesis

1011 Calle Sombra

San Clemente, CA 92673

RE: Project: PS BETA NIROP
Pace Project No.: 10322358

Dear Melinda Pham:

Enclosed are the analytical results for sample(s) received by the laboratory on September 16, 2015.
The results relate only to the samples included in this report. Results reported herein conform to the
most current TNI standards and the laboratory's Quality Assurance Manual, where applicable, unless
otherwise noted in the body of the report.

Some analyses have been subcontracted outside of the Pace Network. The subcontracted
laboratory report has been attached.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

W—/

Jennifer Anderson
jennifer.anderson@pacelabs.com
Project Manager

Enclosures

cc: Ryan Moore, Regenesis

REPORT OF LABORATORY ANALYSIS

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

Page 1 of 78



ace Analytical

www.pacelabs.com

Project: PS BETA NIROP
Pace Project No.: 10322358

Pace Analytical Services, Inc.
1700 EIm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

CERTIFICATIONS

Minnesota Certification IDs
1700 Elm Street SE Suite 200, Minneapolis, MN 55414
A2LA Certification #: 2926.01
Alaska Certification #: UST-078
Alaska Certification #MN00064
Alabama Certification #40770
Arizona Certification #: AZ-0014
Arkansas Certification #: 88-0680
California Certification #: 01155CA
Colorado Certification #Pace
Connecticut Certification #: PH-0256
EPA Region 8 Certification #: 8TMS-L
Florida/NELAP Certification #: E87605
Guam Certification #:14-008r
Georgia Certification #: 959
Georgia EPD #: Pace
Idaho Certification #: MN0O0064
Hawaii Certification #MN00064
lllinois Certification #: 200011
Indiana Certification#C-MN-01
lowa Certification #: 368
Kansas Certification #: E-10167
Kentucky Dept of Envi. Protection - DW #90062
Kentucky Dept of Envi. Protection - WW #:90062
Louisiana DEQ Certification #: 3086
Louisiana DHH #: LA140001
Maine Certification #: 2013011
Maryland Certification #: 322
Michigan DEPH Certification #: 9909

Montana Certification IDs
150 N. 9th Street, Billings, MT 59101
Colorado Asbestos #: 17119
A2LA Certification #: 3590.01
EPA Region 8 Certification #: 8TMS-L
Idaho Certification #: MT00012

Virginia Minnesota Certification ID's
315 Chestnut Street, Virginia, MN 55792
Alaska Certification #MN01084
Arizona Department of Health Certification #AZ0785
Minnesota Dept of Health Certification #: 027-137-445
North Dakota Certification: # R-203

Ormond Beach Certification IDs
8 East Tower Circle, Ormond Beach, FL 32174
Alabama Certification #: 41320
Connecticut Certification #: PH-0216
Delaware Certification: FL NELAC Reciprocity
Florida Certification #: E83079
Georgia Certification #: 955
Guam Certification: FL NELAC Reciprocity
Hawaii Certification: FL NELAC Reciprocity
lllinois Certification #: 200068
Indiana Certification: FL NELAC Reciprocity
Kansas Certification #: E-10383
Kentucky Certification #: 90050
Louisiana Certification #: FL NELAC Reciprocity
Louisiana Environmental Certificate #: 05007
Maryland Certification: #346
Michigan Certification #: 9911
Mississippi Certification: FL NELAC Reciprocity

Minnesota Certification #: 027-053-137
Mississippi Certification #: Pace
Montana Certification #: MT0092
Nevada Certification #: MN_00064
Nebraska Certification #: Pace

New Jersey Certification #: MN-002
New York Certification #: 11647

North Carolina Certification #: 530
North Carolina State Public Health #: 27700
North Dakota Certification #: R-036
Ohio EPA #: 4150

Ohio VAP Certification #: CL101
Oklahoma Certification #: 9507
Oregon Certification #: MN200001
Oregon Certification #: MN300001
Pennsylvania Certification #: 68-00563
Puerto Rico Certification

Saipan (CNMI) #:MP0003

South Carolina #:74003001

Texas Certification #: T104704192
Tennessee Certification #: 02818

Utah Certification #: MN000642013-4
Virginia DGS Certification #: 251
Washington Certification #: C486
West Virginia Certification #: 382

West Virginia DHHR #:9952C
Wisconsin Certification #: 999407970

Minnesota Dept of Health Certification #: 030-999-442
Montana Certification #: MT CERT0040

North Dakota Dept. Of Health #: R-209

NVLAP Certification #: 101292-0

Washington Department of Ecology #: C993

Wisconsin DNR Certification # : 998027470

WA Department of Ecology Lab ID# C1007
Nevada DNR #MN010842015-1

Oklahoma Department of Environmental Quality

Missouri Certification #: 236

Montana Certification #: Cert 0074

Nebraska Certification: NE-OS-28-14

Nevada Certification: FL NELAC Reciprocity
New Hampshire Certification #: 2958

New York Certification #: 11608

North Carolina Environmental Certificate #: 667
North Carolina Certification #: 12710

North Dakota Certification #: R-216
Pennsylvania Certification #: 68-00547

Puerto Rico Certification #: FL01264

South Carolina Certification: #96042001
Tennessee Certification #: TN02974

Texas Certification: FL NELAC Reciprocity

US Virgin Islands Certification: FL NELAC Reciprocity
Virginia Environmental Certification #: 460165
West Virginia Certification #: 9962C

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc.. Page 2 of 78



Pace Analytical Services, Inc.

. ® 1700 Elm Street - Suite 200
3 aCBAﬂaMlcal Minneapolis, MN 55414
www.pacelabs.com (612)607-1700

CERTIFICATIONS

Project: PS BETA NIROP
Pace Project No.: 10322358

Ormond Beach Certification IDs
Wisconsin Certification #: 399079670 Wyoming (EPA Region 8): FL NELAC Reciprocity

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc.. Page 3 of 78
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SAMPLE SUMMARY

Pace Analytical Services, Inc.
1700 EIm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

Project: PS BETA NIROP

Pace Project No.: 10322358

Lab ID Sample ID Matrix Date Collected Date Received
10322358001 PMW-04 Water 09/15/15 14:25 09/16/15 17:04
10322358002 PMW-03 Water 09/15/15 15:45 09/16/15 17:04
10322358003 PMW-02 Water 09/16/15 11:35 09/16/15 17:04
10322358004 PMW-01 Water 09/16/15 14:25 09/16/15 17:04
10322358005 Trip Blank Water 09/16/15 00:00 09/16/15 17:04

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Page 4 of 78



Pace Analytical Services, Inc.

. ® 1700 Elm Street - Suite 200
aCBAﬂaMlcal Minneapolis, MN 55414
www.pacelabs.com (612)607-1700

SAMPLE ANALYTE COUNT

Project: PS BETA NIROP
Pace Project No.: 10322358

Analytes
Lab ID Sample ID Method Analysts Reported Laboratory
10322358001 PMW-04 RSK 175 DR1 3 PASI-M
EPA 6010C IP 1 PASI-M
6010C Met BD1 1 PASI-M
EPA 8260B DJB 70 PASI-M
SM 4500-S2-D JME 1 PASI-MT
SM 2320B MW 3 PASI-M
SM 2320B NMT 1 PASI-O
EPA 300.0 KEO 1 PASI-M
EPA 353.2 KEO 1 PASI-M
SM 5220D KEO 1 PASI-M
SM 5310C KRV 1 PASI-V
10322358002 PMW-03 RSK 175 DR1 3 PASI-M
EPA 6010C IP 1 PASI-M
6010C Met BD1 1 PASI-M
EPA 8260B DJB 70 PASI-M
SM 4500-S2-D JME 1 PASI-MT
SM 2320B MW 3 PASI-M
SM 2320B NMT 1 PASI-O
EPA 300.0 KEO 1 PASI-M
EPA 353.2 KEO 1 PASI-M
SM 5220D KEO 1 PASI-M
SM 5310C KRV 1 PASI-V
10322358003 PMW-02 RSK 175 DR1 3 PASI-M
EPA 6010C IP 1 PASI-M
6010C Met BD1 1 PASI-M
EPA 8260B LPM 70 PASI-M
SM 4500-S2-D JME 1 PASI-MT
SM 2320B MW 3 PASI-M
SM 2320B NMT 1 PASI-O
EPA 300.0 KEO 1 PASI-M
EPA 353.2 KEO 1 PASI-M
SM 5220D KEO 1 PASI-M
SM 5310C KRV 1 PASI-V
10322358004 PMW-01 RSK 175 DR1 3 PASI-M
EPA 6010C IP 1 PASI-M
6010C Met BD1 1 PASI-M
EPA 8260B DJB 70 PASI-M

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc.. Page 5 of 78



Pace Analytical Services, Inc.

. ® 1700 Elm Street - Suite 200
aCBAﬂaMlcal Minneapolis, MN 55414
www.pacelabs.com (612)607-1700

SAMPLE ANALYTE COUNT

Project: PS BETA NIROP
Pace Project No.: 10322358

Analytes
Lab ID Sample ID Method Analysts Reported Laboratory
SM 4500-S2-D JME 1 PASI-MT
SM 2320B MW 3 PASI-M
SM 2320B NMT 1 PASI-O
EPA 300.0 KEO 1 PASI-M
EPA 353.2 KEO 1 PASI-M
SM 5220D KEO 1 PASI-M
SM 5310C KRV 1 PASI-V
10322358005 Trip Blank EPA 8260B DJB 70 PASI-M

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc.. Page 6 of 78



ace Analytical

www.pacelabs.com

ANALYTICAL RESULTS

Pace Analytical Services, Inc.

1700 EIm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

Project: PS BETA NIROP
Pace Project No.: 10322358
Sample: PMW-04 Lab ID: 10322358001 Collected: 09/15/15 14:25 Received: 09/16/1517:04 Matrix: Water
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual
RSK 175 AIR Headspace Analytical Method: RSK 175
Ethane ND ug/L 10.0 1 09/20/15 06:03 74-84-0
Ethene ND ug/L 10.0 1 09/20/15 06:03 74-85-1
Methane 20.6 ug/L 10.0 1 09/20/15 06:03 74-82-8
6010C MET ICP Analytical Method: EPA 6010C Preparation Method: EPA 3010
Iron 5020 ug/L 50.0 1 09/18/15 14:52 09/22/15 09:36 7439-89-6
6010C MET ICP, Dissolved Analytical Method: 6010C Met Preparation Method: EPA 3010
Iron, Dissolved 1090 ug/L 50.0 1 09/21/15 18:02 09/22/15 00:10 7439-89-6
8260B VOC Analytical Method: EPA 8260B
Acetone ND ug/L 20.0 1 09/19/15 01:37 67-64-1
Allyl chloride ND ug/L 4.0 1 09/19/15 01:37 107-05-1
Benzene ND ug/L 1.0 1 09/19/15 01:37 71-43-2
Bromobenzene ND ug/L 1.0 1 09/19/15 01:37 108-86-1
Bromochloromethane ND ug/L 1.0 1 09/19/15 01:37 74-97-5
Bromodichloromethane ND ug/L 1.0 1 09/19/15 01:37 75-27-4
Bromoform ND ug/L 4.0 1 09/19/15 01:37 75-25-2
Bromomethane ND ug/L 4.0 1 09/19/15 01:37 74-83-9
2-Butanone (MEK) ND ug/L 5.0 1 09/19/15 01:37 78-93-3
n-Butylbenzene ND ug/L 1.0 1 09/19/15 01:37 104-51-8
sec-Butylbenzene ND ug/L 1.0 1 09/19/15 01:37 135-98-8
tert-Butylbenzene ND ug/L 1.0 1 09/19/15 01:37 98-06-6
Carbon tetrachloride ND ug/L 1.0 1 09/19/15 01:37 56-23-5
Chlorobenzene ND ug/L 1.0 1 09/19/15 01:37 108-90-7
Chloroethane ND ug/L 1.0 1 09/19/15 01:37 75-00-3
Chloroform ND ug/L 1.0 1 09/19/15 01:37 67-66-3
Chloromethane ND ug/L 4.0 1 09/19/15 01:37 74-87-3
2-Chlorotoluene ND ug/L 1.0 1 09/19/15 01:37 95-49-8
4-Chlorotoluene ND ug/L 1.0 1 09/19/15 01:37 106-43-4
1,2-Dibromo-3-chloropropane ND ug/L 4.0 1 09/19/15 01:37 96-12-8
Dibromochloromethane ND ug/L 1.0 1 09/19/15 01:37 124-48-1
1,2-Dibromoethane (EDB) ND ug/L 1.0 1 09/19/15 01:37 106-93-4
Dibromomethane ND ug/L 4.0 1 09/19/15 01:37 74-95-3
1,2-Dichlorobenzene ND ug/L 1.0 1 09/19/15 01:37 95-50-1
1,3-Dichlorobenzene ND ug/L 1.0 1 09/19/15 01:37 541-73-1
1,4-Dichlorobenzene ND ug/L 1.0 1 09/19/15 01:37 106-46-7
Dichlorodifluoromethane ND ug/L 1.0 1 09/19/15 01:37 75-71-8
1,1-Dichloroethane ND ug/L 1.0 1 09/19/15 01:37 75-34-3
1,2-Dichloroethane ND ug/L 1.0 1 09/19/15 01:37 107-06-2
1,1-Dichloroethene ND ug/L 1.0 1 09/19/15 01:37 75-35-4
cis-1,2-Dichloroethene 11.0 ug/L 1.0 1 09/19/15 01:37 156-59-2
trans-1,2-Dichloroethene 31.8 ug/L 1.0 1 09/19/15 01:37 156-60-5
Dichlorofluoromethane ND ug/L 1.0 1 09/19/15 01:37 75-43-4
1,2-Dichloropropane ND ug/L 4.0 1 09/19/15 01:37 78-87-5
1,3-Dichloropropane ND ug/L 1.0 1 09/19/15 01:37 142-28-9

Date: 10/15/2015 10:20 AM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..
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ace Analytical

www.pacelabs.com

ANALYTICAL RESULTS

Pace Analytical Services, Inc.

1700 EIm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

Project: PS BETA NIROP
Pace Project No.: 10322358
Sample: PMW-04 Lab ID: 10322358001 Collected: 09/15/15 14:25 Received: 09/16/1517:04 Matrix: Water
Parameters Results Units Report Limit DF Analyzed CAS No. Qual
8260B VOC Analytical Method: EPA 8260B
2,2-Dichloropropane ND ug/L 4.0 1 09/19/15 01:37 594-20-7
1,1-Dichloropropene ND ug/L 1.0 1 09/19/15 01:37 563-58-6
cis-1,3-Dichloropropene ND ug/L 4.0 1 09/19/15 01:37 10061-01-5
trans-1,3-Dichloropropene ND ug/L 4.0 1 09/19/15 01:37 10061-02-6
Diethyl ether (Ethyl ether) ND ug/L 4.0 1 09/19/15 01:37 60-29-7
Ethylbenzene ND ug/L 1.0 1 09/19/15 01:37 100-41-4 L2
Hexachloro-1,3-butadiene ND ug/L 1.0 1 09/19/15 01:37 87-68-3
Isopropylbenzene (Cumene) ND ug/L 1.0 1 09/19/15 01:37 98-82-8
p-lsopropyltoluene ND ug/L 1.0 1 09/19/15 01:37 99-87-6
Methylene Chloride ND ug/L 4.0 1 09/19/15 01:37 75-09-2
4-Methyl-2-pentanone (MIBK) ND ug/L 5.0 1 09/19/15 01:37 108-10-1
Methyl-tert-butyl ether ND ug/L 1.0 1 09/19/15 01:37 1634-04-4
Naphthalene ND ug/L 4.0 1 09/19/15 01:37 91-20-3
n-Propylbenzene ND ug/L 1.0 1 09/19/15 01:37 103-65-1
Styrene ND ug/L 1.0 1 09/19/15 01:37 100-42-5
1,1,1,2-Tetrachloroethane ND ug/L 1.0 1 09/19/15 01:37 630-20-6
1,1,2,2-Tetrachloroethane ND ug/L 1.0 1 09/19/15 01:37 79-34-5
Tetrachloroethene ND ug/L 1.0 1 09/19/15 01:37 127-18-4
Tetrahydrofuran ND ug/L 10.0 1 09/19/15 01:37 109-99-9
Toluene ND ug/L 1.0 1 09/19/15 01:37 108-88-3
1,2,3-Trichlorobenzene ND ug/L 1.0 1 09/19/15 01:37 87-61-6
1,2,4-Trichlorobenzene ND ug/L 1.0 1 09/19/15 01:37 120-82-1
1,1,1-Trichloroethane ND ug/L 1.0 1 09/19/15 01:37 71-55-6
1,1,2-Trichloroethane ND ug/L 1.0 1 09/19/15 01:37 79-00-5
Trichloroethene 13.7 ug/L 0.40 1 09/19/15 01:37 79-01-6
Trichlorofluoromethane ND ug/L 1.0 1 09/19/15 01:37 75-69-4
1,2,3-Trichloropropane ND ug/L 4.0 1 09/19/15 01:37 96-18-4
1,1,2-Trichlorotrifluoroethane ND ug/L 1.0 1 09/19/15 01:37 76-13-1
1,2,4-Trimethylbenzene ND ug/L 1.0 1 09/19/15 01:37 95-63-6
1,3,5-Trimethylbenzene ND ug/L 1.0 1 09/19/15 01:37 108-67-8
Vinyl chloride ND ug/L 0.40 1 09/19/15 01:37 75-01-4
Xylene (Total) ND ug/L 3.0 1 09/19/15 01:37 1330-20-7
Surrogates
1,2-Dichloroethane-d4 (S) 93 %. 75-125 1 09/19/15 01:37 17060-07-0
Toluene-d8 (S) 92 %. 75-125 1 09/19/15 01:37 2037-26-5
4-Bromofluorobenzene (S) 97 %. 75-125 1 09/19/15 01:37 460-00-4
4500S2D Sulfide Water Analytical Method: SM 4500-S2-D
Sulfide ND mg/L 0.10 1 09/21/15 15:52
2320B Alkalinity Analytical Method: SM 2320B
Carbon Dioxide (SM4500C0O2D) 31.6 mg/L 5.0 1 09/22/15 10:46 124-38-9
Alkalinity, Total as CaCO3 264 mg/L 5.0 1 09/21/15 10:50
Alkalinity,Bicarbonate (CaCO3) 264 mg/L 5.0 1 09/21/15 10:50
Alkalinity,Carbonate (CaCO3) ND mg/L 5.0 1 09/21/15 10:50

Date: 10/15/2015 10:20 AM

REPORT OF LABORATORY ANALYSIS

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

Page 8 of 78



ace Analytical

www.pacelabs.com

Project: PS BETA NIROP
Pace Project No.: 10322358

ANALYTICAL RESULTS

Pace Analytical Services, Inc.
1700 EIm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

Sample: PMW-04

Parameters

Lab ID: 10322358001 Collected: 09/15/15 14:25 Received: 09/16/15 17:04 Matrix: Water

Results Units Report Limit DF Prepared

CAS No. Qual

300.0 IC Anions

Sulfate

353.2 Nitrate + Nitrite
Nitrogen, NO2 plus NO3
5220D COD

Chemical Oxygen Demand
5310C TOC

Total Organic Carbon

Date: 10/15/2015 10:20 AM

Analytical Method: EPA 300.0
85.4 mg/L 1.2 1

Analytical Method: EPA 353.2

09/21/15 18:09 14808-79-8

ND mg/L 0.020 1 09/23/15 10:03 M1
Analytical Method: SM 5220D Preparation Method: SM 5220D
ND mg/L 50.0 1 09/21/15 10:11 09/21/15 13:27

Analytical Method: SM 5310C
2.2 mg/L 1.0 1

REPORT OF LABORATORY ANALYSIS

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

09/24/15 02:13 7440-44-0
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ANALYTICAL RESULTS

Pace Analytical Services, Inc.
1700 EIm Street - Suite 200
Minneapolis, MN 55414

(612)607-1700

Project: PS BETA NIROP
Pace Project No.: 10322358
Sample: PMW-03 Lab ID: 10322358002  Collected: 09/15/15 15:45 Received: 09/16/1517:04 Matrix: Water
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual
RSK 175 AIR Headspace Analytical Method: RSK 175
Ethane ND ug/L 10.0 1 09/20/15 06:11 74-84-0
Ethene ND ug/L 10.0 1 09/20/15 06:11 74-85-1
Methane 72.4 ug/L 10.0 1 09/20/15 06:11 74-82-8
6010C MET ICP Analytical Method: EPA 6010C Preparation Method: EPA 3010
Iron 5250 ug/L 50.0 1 09/18/15 14:52 09/22/15 09:40 7439-89-6
6010C MET ICP, Dissolved Analytical Method: 6010C Met Preparation Method: EPA 3010
Iron, Dissolved 1370 ug/L 50.0 1 09/21/15 18:02 09/22/15 00:13 7439-89-6
8260B VOC Analytical Method: EPA 8260B
Acetone ND ug/L 20.0 1 09/19/15 01:52 67-64-1
Allyl chloride ND ug/L 4.0 1 09/19/15 01:52 107-05-1
Benzene ND ug/L 1.0 1 09/19/15 01:52 71-43-2
Bromobenzene ND ug/L 1.0 1 09/19/15 01:52 108-86-1
Bromochloromethane ND ug/L 1.0 1 09/19/15 01:52 74-97-5
Bromodichloromethane ND ug/L 1.0 1 09/19/15 01:52 75-27-4
Bromoform ND ug/L 4.0 1 09/19/15 01:52 75-25-2
Bromomethane ND ug/L 4.0 1 09/19/15 01:52 74-83-9
2-Butanone (MEK) ND ug/L 5.0 1 09/19/15 01:52 78-93-3
n-Butylbenzene ND ug/L 1.0 1 09/19/15 01:52 104-51-8
sec-Butylbenzene ND ug/L 1.0 1 09/19/15 01:52 135-98-8
tert-Butylbenzene ND ug/L 1.0 1 09/19/15 01:52 98-06-6
Carbon tetrachloride ND ug/L 1.0 1 09/19/15 01:52 56-23-5
Chlorobenzene ND ug/L 1.0 1 09/19/15 01:52 108-90-7
Chloroethane ND ug/L 1.0 1 09/19/15 01:52 75-00-3
Chloroform ND ug/L 1.0 1 09/19/15 01:52 67-66-3
Chloromethane ND ug/L 4.0 1 09/19/15 01:52 74-87-3
2-Chlorotoluene ND ug/L 1.0 1 09/19/15 01:52 95-49-8
4-Chlorotoluene ND ug/L 1.0 1 09/19/15 01:52 106-43-4
1,2-Dibromo-3-chloropropane ND ug/L 4.0 1 09/19/15 01:52 96-12-8
Dibromochloromethane ND ug/L 1.0 1 09/19/15 01:52 124-48-1
1,2-Dibromoethane (EDB) ND ug/L 1.0 1 09/19/15 01:52 106-93-4
Dibromomethane ND ug/L 4.0 1 09/19/15 01:52 74-95-3
1,2-Dichlorobenzene ND ug/L 1.0 1 09/19/15 01:52 95-50-1
1,3-Dichlorobenzene ND ug/L 1.0 1 09/19/15 01:52 541-73-1
1,4-Dichlorobenzene ND ug/L 1.0 1 09/19/15 01:52 106-46-7
Dichlorodifluoromethane ND ug/L 1.0 1 09/19/15 01:52 75-71-8
1,1-Dichloroethane ND ug/L 1.0 1 09/19/15 01:52 75-34-3
1,2-Dichloroethane ND ug/L 1.0 1 09/19/15 01:52 107-06-2
1,1-Dichloroethene ND ug/L 1.0 1 09/19/15 01:52 75-35-4
cis-1,2-Dichloroethene 20.5 ug/L 1.0 1 09/19/15 01:52 156-59-2
trans-1,2-Dichloroethene 42.3 ug/L 1.0 1 09/19/15 01:52 156-60-5
Dichlorofluoromethane ND ug/L 1.0 1 09/19/15 01:52 75-43-4
1,2-Dichloropropane ND ug/L 4.0 1 09/19/15 01:52 78-87-5
1,3-Dichloropropane ND ug/L 1.0 1 09/19/15 01:52 142-28-9

Date: 10/15/2015 10:20 AM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Page 10 of 78



ace Analytical

www.pacelabs.com

ANALYTICAL RESULTS

Pace Analytical Services, Inc.

1700 EIm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

Project: PS BETA NIROP
Pace Project No.: 10322358
Sample: PMW-03 Lab ID: 10322358002  Collected: 09/15/15 15:45 Received: 09/16/1517:04 Matrix: Water
Parameters Results Units Report Limit DF Analyzed CAS No. Qual
8260B VOC Analytical Method: EPA 8260B
2,2-Dichloropropane ND ug/L 4.0 1 09/19/15 01:52 594-20-7
1,1-Dichloropropene ND ug/L 1.0 1 09/19/15 01:52 563-58-6
cis-1,3-Dichloropropene ND ug/L 4.0 1 09/19/15 01:52 10061-01-5
trans-1,3-Dichloropropene ND ug/L 4.0 1 09/19/15 01:52 10061-02-6
Diethyl ether (Ethyl ether) ND ug/L 4.0 1 09/19/15 01:52 60-29-7
Ethylbenzene ND ug/L 1.0 1 09/19/15 01:52 100-41-4 L2
Hexachloro-1,3-butadiene ND ug/L 1.0 1 09/19/15 01:52 87-68-3
Isopropylbenzene (Cumene) ND ug/L 1.0 1 09/19/15 01:52 98-82-8
p-lsopropyltoluene ND ug/L 1.0 1 09/19/15 01:52 99-87-6
Methylene Chloride ND ug/L 4.0 1 09/19/15 01:52 75-09-2
4-Methyl-2-pentanone (MIBK) ND ug/L 5.0 1 09/19/15 01:52 108-10-1
Methyl-tert-butyl ether ND ug/L 1.0 1 09/19/15 01:52 1634-04-4
Naphthalene ND ug/L 4.0 1 09/19/15 01:52 91-20-3
n-Propylbenzene ND ug/L 1.0 1 09/19/15 01:52 103-65-1
Styrene ND ug/L 1.0 1 09/19/15 01:52 100-42-5
1,1,1,2-Tetrachloroethane ND ug/L 1.0 1 09/19/15 01:52 630-20-6
1,1,2,2-Tetrachloroethane ND ug/L 1.0 1 09/19/15 01:52 79-34-5
Tetrachloroethene ND ug/L 1.0 1 09/19/15 01:52 127-18-4
Tetrahydrofuran ND ug/L 10.0 1 09/19/15 01:52 109-99-9
Toluene ND ug/L 1.0 1 09/19/15 01:52 108-88-3
1,2,3-Trichlorobenzene ND ug/L 1.0 1 09/19/15 01:52 87-61-6
1,2,4-Trichlorobenzene ND ug/L 1.0 1 09/19/15 01:52 120-82-1
1,1,1-Trichloroethane ND ug/L 1.0 1 09/19/15 01:52 71-55-6
1,1,2-Trichloroethane ND ug/L 1.0 1 09/19/15 01:52 79-00-5
Trichloroethene 519 ug/L 2.0 5 09/21/15 16:31 79-01-6
Trichlorofluoromethane ND ug/L 1.0 1 09/19/15 01:52 75-69-4
1,2,3-Trichloropropane ND ug/L 4.0 1 09/19/15 01:52 96-18-4
1,1,2-Trichlorotrifluoroethane ND ug/L 1.0 1 09/19/15 01:52 76-13-1
1,2,4-Trimethylbenzene ND ug/L 1.0 1 09/19/15 01:52 95-63-6
1,3,5-Trimethylbenzene ND ug/L 1.0 1 09/19/15 01:52 108-67-8
Vinyl chloride 0.65 ug/L 0.40 1 09/19/15 01:52 75-01-4
Xylene (Total) ND ug/L 3.0 1 09/19/15 01:52 1330-20-7
Surrogates
1,2-Dichloroethane-d4 (S) 94 %. 75-125 1 09/19/15 01:52 17060-07-0
Toluene-d8 (S) 91 %. 75-125 1 09/19/15 01:52 2037-26-5
4-Bromofluorobenzene (S) 98 %. 75-125 1 09/19/15 01:52 460-00-4
4500S2D Sulfide Water Analytical Method: SM 4500-S2-D
Sulfide ND mg/L 0.10 1 09/21/15 15:54
2320B Alkalinity Analytical Method: SM 2320B
Alkalinity, Total as CaCO3 315 mg/L 5.0 1 09/21/15 10:54
Carbon Dioxide (SM4500C0O2D) 36.7 mg/L 5.0 1 09/22/15 11:01 124-38-9
Alkalinity,Bicarbonate (CaCO3) 315 mg/L 5.0 1 09/21/15 10:54
Alkalinity,Carbonate (CaCO3) ND mg/L 5.0 1 09/21/15 10:54

Date: 10/15/2015 10:20 AM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..
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Project: PS BETA NIROP
Pace Project No.: 10322358

ANALYTICAL RESULTS

Pace Analytical Services, Inc.
1700 EIm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

Sample: PMW-03

Parameters

Lab ID: 10322358002 Collected: 09/15/15 15:45 Received: 09/16/15 17:04 Matrix: Water

Results Units Report Limit DF Prepared

CAS No. Qual

300.0 IC Anions

Sulfate

353.2 Nitrate + Nitrite
Nitrogen, NO2 plus NO3
5220D COD

Chemical Oxygen Demand
5310C TOC

Total Organic Carbon

Date: 10/15/2015 10:20 AM

Analytical Method: EPA 300.0
98.2 mg/L 2.4 2

Analytical Method: EPA 353.2
ND mg/L 0.020 1

Analytical Method: SM 5220D Preparation Method: SM 5220D

09/21/15 23:19 14808-79-8

09/23/15 10:07

ND mg/L 50.0 1 09/21/15 10:11 09/21/15 13:27

Analytical Method: SM 5310C
2.6 mg/L 1.0 1

REPORT OF LABORATORY ANALYSIS

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

09/24/15 02:53 7440-44-0
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ANALYTICAL RESULTS

Pace Analytical Services, Inc.
1700 EIm Street - Suite 200
Minneapolis, MN 55414

(612)607-1700

Project: PS BETA NIROP
Pace Project No.: 10322358
Sample: PMW-02 Lab ID: 10322358003 Collected: 09/16/15 11:35 Received: 09/16/15 17:04 Matrix: Water
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual
RSK 175 AIR Headspace Analytical Method: RSK 175
Ethane ND ug/L 10.0 1 09/20/15 06:19 74-84-0
Ethene ND ug/L 10.0 1 09/20/15 06:19 74-85-1
Methane ND ug/L 10.0 1 09/20/15 06:19 74-82-8
6010C MET ICP Analytical Method: EPA 6010C Preparation Method: EPA 3010
Iron 10800 ug/L 50.0 1 09/18/15 14:52 09/22/15 09:44 7439-89-6
6010C MET ICP, Dissolved Analytical Method: 6010C Met Preparation Method: EPA 3010
Iron, Dissolved 1620 ug/L 50.0 1 09/21/15 18:02 09/22/15 00:16 7439-89-6
8260B VOC Analytical Method: EPA 8260B
Acetone ND ug/L 20.0 1 09/21/15 18:57 67-64-1
Allyl chloride ND ug/L 4.0 1 09/21/15 18:57 107-05-1
Benzene ND ug/L 1.0 1 09/21/15 18:57 71-43-2
Bromobenzene ND ug/L 1.0 1 09/21/15 18:57 108-86-1
Bromochloromethane ND ug/L 1.0 1 09/21/15 18:57 74-97-5
Bromodichloromethane ND ug/L 1.0 1 09/21/15 18:57 75-27-4
Bromoform ND ug/L 4.0 1 09/21/15 18:57 75-25-2
Bromomethane ND ug/L 4.0 1 09/21/15 18:57 74-83-9
2-Butanone (MEK) ND ug/L 5.0 1 09/21/15 18:57 78-93-3
n-Butylbenzene ND ug/L 1.0 1 09/21/15 18:57 104-51-8
sec-Butylbenzene ND ug/L 1.0 1 09/21/15 18:57 135-98-8
tert-Butylbenzene ND ug/L 1.0 1 09/21/15 18:57 98-06-6
Carbon tetrachloride ND ug/L 1.0 1 09/21/15 18:57 56-23-5
Chlorobenzene ND ug/L 1.0 1 09/21/15 18:57 108-90-7
Chloroethane ND ug/L 1.0 1 09/21/15 18:57 75-00-3
Chloroform ND ug/L 1.0 1 09/21/15 18:57 67-66-3
Chloromethane ND ug/L 4.0 1 09/21/15 18:57 74-87-3
2-Chlorotoluene ND ug/L 1.0 1 09/21/15 18:57 95-49-8
4-Chlorotoluene ND ug/L 1.0 1 09/21/15 18:57 106-43-4
1,2-Dibromo-3-chloropropane ND ug/L 4.0 1 09/21/15 18:57 96-12-8
Dibromochloromethane ND ug/L 1.0 1 09/21/15 18:57 124-48-1
1,2-Dibromoethane (EDB) ND ug/L 1.0 1 09/21/15 18:57 106-93-4
Dibromomethane ND ug/L 4.0 1 09/21/15 18:57 74-95-3
1,2-Dichlorobenzene ND ug/L 1.0 1 09/21/15 18:57 95-50-1
1,3-Dichlorobenzene ND ug/L 1.0 1 09/21/15 18:57 541-73-1
1,4-Dichlorobenzene ND ug/L 1.0 1 09/21/15 18:57 106-46-7
Dichlorodifluoromethane ND ug/L 1.0 1 09/21/15 18:57 75-71-8
1,1-Dichloroethane 27.2 ug/L 1.0 1 09/21/15 18:57 75-34-3
1,2-Dichloroethane ND ug/L 1.0 1 09/21/15 18:57 107-06-2
1,1-Dichloroethene 16.9 ug/L 1.0 1 09/21/15 18:57 75-35-4
cis-1,2-Dichloroethene 192 ug/L 1.0 1 09/21/15 18:57 156-59-2
trans-1,2-Dichloroethene 230 ug/L 1.0 1 09/21/15 18:57 156-60-5
Dichlorofluoromethane ND ug/L 1.0 1 09/21/15 18:57 75-43-4
1,2-Dichloropropane ND ug/L 4.0 1 09/21/15 18:57 78-87-5
1,3-Dichloropropane ND ug/L 1.0 1 09/21/15 18:57 142-28-9

Date: 10/15/2015 10:20 AM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..
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ANALYTICAL RESULTS

Pace Analytical Services, Inc.

1700 EIm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

Project: PS BETA NIROP
Pace Project No.: 10322358
Sample: PMW-02 Lab ID: 10322358003 Collected: 09/16/15 11:35 Received: 09/16/15 17:04 Matrix: Water
Parameters Results Units Report Limit DF Analyzed CAS No. Qual
8260B VOC Analytical Method: EPA 8260B
2,2-Dichloropropane ND ug/L 4.0 1 09/21/15 18:57 594-20-7
1,1-Dichloropropene ND ug/L 1.0 1 09/21/15 18:57 563-58-6
cis-1,3-Dichloropropene ND ug/L 4.0 1 09/21/15 18:57 10061-01-5
trans-1,3-Dichloropropene ND ug/L 4.0 1 09/21/15 18:57 10061-02-6
Diethyl ether (Ethyl ether) ND ug/L 4.0 1 09/21/15 18:57 60-29-7
Ethylbenzene ND ug/L 1.0 1 09/21/15 18:57 100-41-4
Hexachloro-1,3-butadiene ND ug/L 1.0 1 09/21/15 18:57 87-68-3
Isopropylbenzene (Cumene) ND ug/L 1.0 1 09/21/15 18:57 98-82-8
p-lsopropyltoluene ND ug/L 1.0 1 09/21/15 18:57 99-87-6
Methylene Chloride ND ug/L 4.0 1 09/21/15 18:57 75-09-2
4-Methyl-2-pentanone (MIBK) ND ug/L 5.0 1 09/21/15 18:57 108-10-1
Methyl-tert-butyl ether ND ug/L 1.0 1 09/21/15 18:57 1634-04-4
Naphthalene ND ug/L 4.0 1 09/21/15 18:57 91-20-3
n-Propylbenzene ND ug/L 1.0 1 09/21/15 18:57 103-65-1
Styrene ND ug/L 1.0 1 09/21/15 18:57 100-42-5
1,1,1,2-Tetrachloroethane ND ug/L 1.0 1 09/21/15 18:57 630-20-6
1,1,2,2-Tetrachloroethane ND ug/L 1.0 1 09/21/15 18:57 79-34-5
Tetrachloroethene ND ug/L 1.0 1 09/21/15 18:57 127-18-4
Tetrahydrofuran ND ug/L 10.0 1 09/21/15 18:57 109-99-9
Toluene ND ug/L 1.0 1 09/21/15 18:57 108-88-3
1,2,3-Trichlorobenzene ND ug/L 1.0 1 09/21/15 18:57 87-61-6
1,2,4-Trichlorobenzene ND ug/L 1.0 1 09/21/15 18:57 120-82-1
1,1,1-Trichloroethane ND ug/L 1.0 1 09/21/15 18:57 71-55-6
1,1,2-Trichloroethane ND ug/L 1.0 1 09/21/15 18:57 79-00-5
Trichloroethene 35.4 ug/L 0.40 1 09/21/15 18:57 79-01-6
Trichlorofluoromethane ND ug/L 1.0 1 09/21/15 18:57 75-69-4
1,2,3-Trichloropropane ND ug/L 4.0 1 09/21/15 18:57 96-18-4
1,1,2-Trichlorotrifluoroethane ND ug/L 1.0 1 09/21/15 18:57 76-13-1
1,2,4-Trimethylbenzene ND ug/L 1.0 1 09/21/15 18:57 95-63-6
1,3,5-Trimethylbenzene ND ug/L 1.0 1 09/21/15 18:57 108-67-8
Vinyl chloride 2.7 ug/L 1.0 1 09/21/15 18:57 75-01-4
Xylene (Total) ND ug/L 3.0 1 09/21/15 18:57 1330-20-7
Surrogates
1,2-Dichloroethane-d4 (S) 96 %. 75-125 1 09/21/15 18:57 17060-07-0
Toluene-d8 (S) 102 %. 75-125 1 09/21/15 18:57 2037-26-5
4-Bromofluorobenzene (S) 99 %. 75-125 1 09/21/15 18:57 460-00-4
4500S2D Sulfide Water Analytical Method: SM 4500-S2-D
Sulfide ND mg/L 0.10 1 09/21/15 15:55
2320B Alkalinity Analytical Method: SM 2320B
Carbon Dioxide (SM4500C0O2D) 35.3 mg/L 5.0 1 09/22/15 11:09 124-38-9
Alkalinity, Total as CaCO3 318 mg/L 5.0 1 09/21/15 11:02
Alkalinity,Bicarbonate (CaCO3) 318 mg/L 5.0 1 09/21/15 11:02
Alkalinity,Carbonate (CaCO3) ND mg/L 5.0 1 09/21/15 11:02

Date: 10/15/2015 10:20 AM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..
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Project: PS BETA NIROP
Pace Project No.: 10322358

ANALYTICAL RESULTS

Pace Analytical Services, Inc.
1700 EIm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

Sample: PMW-02

Parameters

Lab ID: 10322358003 Collected: 09/16/15 11:35 Received: 09/16/15 17:04 Matrix: Water

Results Units Report Limit DF Prepared

CAS No. Qual

300.0 IC Anions

Sulfate

353.2 Nitrate + Nitrite
Nitrogen, NO2 plus NO3
5220D COD

Chemical Oxygen Demand
5310C TOC

Total Organic Carbon

Date: 10/15/2015 10:20 AM

Analytical Method: EPA 300.0

108 mg/L 2.4 2
Analytical Method: EPA 353.2

ND mg/L 0.020 1

Analytical Method: SM 5220D Preparation Method: SM 5220D

09/21/15 23:37 14808-79-8

09/23/15 10:08

ND mg/L 50.0 1 09/21/15 10:11 09/21/15 13:28

Analytical Method: SM 5310C
3.1 mg/L 1.0 1

REPORT OF LABORATORY ANALYSIS

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

09/24/15 03:06 7440-44-0
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ANALYTICAL RESULTS

Pace Analytical Services, Inc.
1700 EIm Street - Suite 200
Minneapolis, MN 55414

(612)607-1700

Project: PS BETA NIROP
Pace Project No.: 10322358
Sample: PMW-01 Lab ID: 10322358004 Collected: 09/16/15 14:25 Received: 09/16/1517:04 Matrix: Water
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual
RSK 175 AIR Headspace Analytical Method: RSK 175
Ethane ND ug/L 10.0 1 09/20/15 06:28 74-84-0
Ethene ND ug/L 10.0 1 09/20/15 06:28 74-85-1
Methane ND ug/L 10.0 1 09/20/15 06:28 74-82-8
6010C MET ICP Analytical Method: EPA 6010C Preparation Method: EPA 3010
Iron 10200 ug/L 50.0 1 09/18/15 14:52 09/22/15 09:49 7439-89-6
6010C MET ICP, Dissolved Analytical Method: 6010C Met Preparation Method: EPA 3010
Iron, Dissolved 135 ug/L 50.0 1 09/21/15 18:02 09/22/15 00:20 7439-89-6
8260B VOC Analytical Method: EPA 8260B
Acetone ND ug/L 20.0 1 09/19/15 02:20 67-64-1
Allyl chloride ND ug/L 4.0 1 09/19/15 02:20 107-05-1
Benzene ND ug/L 1.0 1 09/19/15 02:20 71-43-2
Bromobenzene ND ug/L 1.0 1 09/19/15 02:20 108-86-1
Bromochloromethane ND ug/L 1.0 1 09/19/15 02:20 74-97-5
Bromodichloromethane ND ug/L 1.0 1 09/19/15 02:20 75-27-4
Bromoform ND ug/L 4.0 1 09/19/15 02:20 75-25-2
Bromomethane ND ug/L 4.0 1 09/19/15 02:20 74-83-9
2-Butanone (MEK) ND ug/L 5.0 1 09/19/15 02:20 78-93-3
n-Butylbenzene ND ug/L 1.0 1 09/19/15 02:20 104-51-8
sec-Butylbenzene ND ug/L 1.0 1 09/19/15 02:20 135-98-8
tert-Butylbenzene ND ug/L 1.0 1 09/19/15 02:20 98-06-6
Carbon tetrachloride ND ug/L 1.0 1 09/19/15 02:20 56-23-5
Chlorobenzene ND ug/L 1.0 1 09/19/15 02:20 108-90-7
Chloroethane ND ug/L 1.0 1 09/19/15 02:20 75-00-3
Chloroform ND ug/L 1.0 1 09/19/15 02:20 67-66-3
Chloromethane ND ug/L 4.0 1 09/19/15 02:20 74-87-3
2-Chlorotoluene ND ug/L 1.0 1 09/19/15 02:20 95-49-8
4-Chlorotoluene ND ug/L 1.0 1 09/19/15 02:20 106-43-4
1,2-Dibromo-3-chloropropane ND ug/L 4.0 1 09/19/15 02:20 96-12-8
Dibromochloromethane ND ug/L 1.0 1 09/19/15 02:20 124-48-1
1,2-Dibromoethane (EDB) ND ug/L 1.0 1 09/19/15 02:20 106-93-4
Dibromomethane ND ug/L 4.0 1 09/19/15 02:20 74-95-3
1,2-Dichlorobenzene ND ug/L 1.0 1 09/19/15 02:20 95-50-1
1,3-Dichlorobenzene ND ug/L 1.0 1 09/19/15 02:20 541-73-1
1,4-Dichlorobenzene ND ug/L 1.0 1 09/19/15 02:20 106-46-7
Dichlorodifluoromethane ND ug/L 1.0 1 09/19/15 02:20 75-71-8
1,1-Dichloroethane 7.1 ug/L 1.0 1 09/19/15 02:20 75-34-3
1,2-Dichloroethane ND ug/L 1.0 1 09/19/15 02:20 107-06-2
1,1-Dichloroethene 2.3 ug/L 1.0 1 09/19/15 02:20 75-35-4
cis-1,2-Dichloroethene 141 ug/L 1.0 1 09/19/15 02:20 156-59-2
trans-1,2-Dichloroethene 154 ug/L 1.0 1 09/19/15 02:20 156-60-5
Dichlorofluoromethane ND ug/L 1.0 1 09/19/15 02:20 75-43-4
1,2-Dichloropropane ND ug/L 4.0 1 09/19/15 02:20 78-87-5
1,3-Dichloropropane ND ug/L 1.0 1 09/19/15 02:20 142-28-9

Date: 10/15/2015 10:20 AM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..
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ANALYTICAL RESULTS

Pace Analytical Services, Inc.

1700 EIm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

Project: PS BETA NIROP
Pace Project No.: 10322358
Sample: PMW-01 Lab ID: 10322358004 Collected: 09/16/15 14:25 Received: 09/16/1517:04 Matrix: Water
Parameters Results Units Report Limit DF Analyzed CAS No. Qual
8260B VOC Analytical Method: EPA 8260B
2,2-Dichloropropane ND ug/L 4.0 1 09/19/15 02:20 594-20-7
1,1-Dichloropropene ND ug/L 1.0 1 09/19/15 02:20 563-58-6
cis-1,3-Dichloropropene ND ug/L 4.0 1 09/19/15 02:20 10061-01-5
trans-1,3-Dichloropropene ND ug/L 4.0 1 09/19/15 02:20 10061-02-6
Diethyl ether (Ethyl ether) ND ug/L 4.0 1 09/19/15 02:20 60-29-7
Ethylbenzene ND ug/L 1.0 1 09/19/15 02:20 100-41-4 L2
Hexachloro-1,3-butadiene ND ug/L 1.0 1 09/19/15 02:20 87-68-3
Isopropylbenzene (Cumene) ND ug/L 1.0 1 09/19/15 02:20 98-82-8
p-lsopropyltoluene ND ug/L 1.0 1 09/19/15 02:20 99-87-6
Methylene Chloride ND ug/L 4.0 1 09/19/15 02:20 75-09-2
4-Methyl-2-pentanone (MIBK) ND ug/L 5.0 1 09/19/15 02:20 108-10-1
Methyl-tert-butyl ether ND ug/L 1.0 1 09/19/15 02:20 1634-04-4
Naphthalene ND ug/L 4.0 1 09/19/15 02:20 91-20-3
n-Propylbenzene ND ug/L 1.0 1 09/19/15 02:20 103-65-1
Styrene ND ug/L 1.0 1 09/19/15 02:20 100-42-5
1,1,1,2-Tetrachloroethane ND ug/L 1.0 1 09/19/15 02:20 630-20-6
1,1,2,2-Tetrachloroethane ND ug/L 1.0 1 09/19/15 02:20 79-34-5
Tetrachloroethene ND ug/L 1.0 1 09/19/15 02:20 127-18-4
Tetrahydrofuran ND ug/L 10.0 1 09/19/15 02:20 109-99-9
Toluene ND ug/L 1.0 1 09/19/15 02:20 108-88-3
1,2,3-Trichlorobenzene ND ug/L 1.0 1 09/19/15 02:20 87-61-6
1,2,4-Trichlorobenzene ND ug/L 1.0 1 09/19/15 02:20 120-82-1
1,1,1-Trichloroethane ND ug/L 1.0 1 09/19/15 02:20 71-55-6
1,1,2-Trichloroethane ND ug/L 1.0 1 09/19/15 02:20 79-00-5
Trichloroethene 156 ug/L 0.40 1 09/19/15 02:20 79-01-6
Trichlorofluoromethane ND ug/L 1.0 1 09/19/15 02:20 75-69-4
1,2,3-Trichloropropane ND ug/L 4.0 1 09/19/15 02:20 96-18-4
1,1,2-Trichlorotrifluoroethane ND ug/L 1.0 1 09/19/15 02:20 76-13-1
1,2,4-Trimethylbenzene ND ug/L 1.0 1 09/19/15 02:20 95-63-6
1,3,5-Trimethylbenzene ND ug/L 1.0 1 09/19/15 02:20 108-67-8
Vinyl chloride 0.66 ug/L 0.40 1 09/19/15 02:20 75-01-4
Xylene (Total) ND ug/L 3.0 1 09/19/15 02:20 1330-20-7
Surrogates
1,2-Dichloroethane-d4 (S) 92 %. 75-125 1 09/19/15 02:20 17060-07-0
Toluene-d8 (S) 92 %. 75-125 1 09/19/15 02:20 2037-26-5
4-Bromofluorobenzene (S) 97 %. 75-125 1 09/19/15 02:20 460-00-4
4500S2D Sulfide Water Analytical Method: SM 4500-S2-D
Sulfide ND mg/L 0.10 1 09/21/15 15:56
2320B Alkalinity Analytical Method: SM 2320B
Alkalinity, Total as CaCO3 383 mg/L 5.0 1 09/21/15 11:06
Carbon Dioxide (SM4500C0O2D) 34.8 mg/L 5.0 1 09/22/15 11:18 124-38-9
Alkalinity,Bicarbonate (CaCO3) 383 mg/L 5.0 1 09/21/15 11:06
Alkalinity,Carbonate (CaCO3) ND mg/L 5.0 1 09/21/15 11:06

Date: 10/15/2015 10:20 AM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..
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Project: PS BETA NIROP
Pace Project No.: 10322358

ANALYTICAL RESULTS

Pace Analytical Services, Inc.
1700 EIm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

Sample: PMW-01

Parameters

Lab ID: 10322358004 Collected: 09/16/15 14:25 Received: 09/16/15 17:04 Matrix: Water

Results Units Report Limit DF Prepared

CAS No. Qual

300.0 IC Anions

Sulfate

353.2 Nitrate + Nitrite
Nitrogen, NO2 plus NO3
5220D COD

Chemical Oxygen Demand
5310C TOC

Total Organic Carbon

Date: 10/15/2015 10:20 AM

Analytical Method: EPA 300.0

157 mg/L 2.4 2
Analytical Method: EPA 353.2

ND mg/L 0.020 1

Analytical Method: SM 5220D Preparation Method: SM 5220D

09/21/15 23:56 14808-79-8

09/23/15 10:09

ND mg/L 50.0 1 09/21/15 10:11 09/21/15 13:28

Analytical Method: SM 5310C
2.8 mg/L 1.0 1

REPORT OF LABORATORY ANALYSIS

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

09/24/15 03:19 7440-44-0

Page 18 of 78



ace Analytical

www.pacelabs.com

ANALYTICAL RESULTS

Pace Analytical Services, Inc.
1700 EIm Street - Suite 200
Minneapolis, MN 55414

(612)607-1700

Project: PS BETA NIROP
Pace Project No.: 10322358
Sample: Trip Blank Lab ID: 10322358005 Collected: 09/16/15 00:00 Received: 09/16/15 17:04 Matrix: Water
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual
8260B VOC Analytical Method: EPA 8260B
Acetone ND ug/L 20.0 1 09/18/15 23:14 67-64-1
Allyl chloride ND ug/L 4.0 1 09/18/15 23:14 107-05-1
Benzene ND ug/L 1.0 1 09/18/15 23:14 71-43-2
Bromobenzene ND ug/L 1.0 1 09/18/15 23:14 108-86-1
Bromochloromethane ND ug/L 1.0 1 09/18/15 23:14 74-97-5
Bromodichloromethane ND ug/L 1.0 1 09/18/15 23:14 75-27-4
Bromoform ND ug/L 4.0 1 09/18/15 23:14 75-25-2
Bromomethane ND ug/L 4.0 1 09/18/15 23:14 74-83-9
2-Butanone (MEK) ND ug/L 5.0 1 09/18/15 23:14 78-93-3
n-Butylbenzene ND ug/L 1.0 1 09/18/15 23:14 104-51-8
sec-Butylbenzene ND ug/L 1.0 1 09/18/15 23:14 135-98-8
tert-Butylbenzene ND ug/L 1.0 1 09/18/15 23:14 98-06-6
Carbon tetrachloride ND ug/L 1.0 1 09/18/15 23:14 56-23-5
Chlorobenzene ND ug/L 1.0 1 09/18/15 23:14 108-90-7
Chloroethane ND ug/L 1.0 1 09/18/15 23:14 75-00-3
Chloroform ND ug/L 1.0 1 09/18/15 23:14 67-66-3
Chloromethane ND ug/L 4.0 1 09/18/15 23:14 74-87-3
2-Chlorotoluene ND ug/L 1.0 1 09/18/15 23:14 95-49-8
4-Chlorotoluene ND ug/L 1.0 1 09/18/15 23:14 106-43-4
1,2-Dibromo-3-chloropropane ND ug/L 4.0 1 09/18/15 23:14 96-12-8
Dibromochloromethane ND ug/L 1.0 1 09/18/15 23:14 124-48-1
1,2-Dibromoethane (EDB) ND ug/L 1.0 1 09/18/15 23:14 106-93-4
Dibromomethane ND ug/L 4.0 1 09/18/15 23:14 74-95-3
1,2-Dichlorobenzene ND ug/L 1.0 1 09/18/15 23:14 95-50-1
1,3-Dichlorobenzene ND ug/L 1.0 1 09/18/15 23:14 541-73-1
1,4-Dichlorobenzene ND ug/L 1.0 1 09/18/15 23:14 106-46-7
Dichlorodifluoromethane ND ug/L 1.0 1 09/18/15 23:14 75-71-8
1,1-Dichloroethane ND ug/L 1.0 1 09/18/15 23:14 75-34-3
1,2-Dichloroethane ND ug/L 1.0 1 09/18/15 23:14 107-06-2
1,1-Dichloroethene ND ug/L 1.0 1 09/18/15 23:14 75-35-4
cis-1,2-Dichloroethene ND ug/L 1.0 1 09/18/15 23:14 156-59-2
trans-1,2-Dichloroethene ND ug/L 1.0 1 09/18/15 23:14 156-60-5
Dichlorofluoromethane ND ug/L 1.0 1 09/18/15 23:14 75-43-4
1,2-Dichloropropane ND ug/L 4.0 1 09/18/15 23:14 78-87-5
1,3-Dichloropropane ND ug/L 1.0 1 09/18/15 23:14 142-28-9
2,2-Dichloropropane ND ug/L 4.0 1 09/18/15 23:14 594-20-7
1,1-Dichloropropene ND ug/L 1.0 1 09/18/15 23:14 563-58-6
cis-1,3-Dichloropropene ND ug/L 4.0 1 09/18/15 23:14 10061-01-5
trans-1,3-Dichloropropene ND ug/L 4.0 1 09/18/15 23:14 10061-02-6
Diethyl ether (Ethyl ether) ND ug/L 4.0 1 09/18/15 23:14 60-29-7
Ethylbenzene ND ug/L 1.0 1 09/18/15 23:14 100-41-4 L2
Hexachloro-1,3-butadiene ND ug/L 1.0 1 09/18/15 23:14 87-68-3
Isopropylbenzene (Cumene) ND ug/L 1.0 1 09/18/15 23:14 98-82-8
p-lsopropyltoluene ND ug/L 1.0 1 09/18/15 23:14 99-87-6
Methylene Chloride ND ug/L 4.0 1 09/18/15 23:14 75-09-2
4-Methyl-2-pentanone (MIBK) ND ug/L 5.0 1 09/18/15 23:14 108-10-1
Methyl-tert-butyl ether ND ug/L 1.0 1 09/18/15 23:14 1634-04-4

Date: 10/15/2015 10:20 AM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..
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ANALYTICAL RESULTS

Pace Analytical Services, Inc.
1700 EIm Street - Suite 200
Minneapolis, MN 55414

(612)607-1700

Project: PS BETA NIROP
Pace Project No.: 10322358
Sample: Trip Blank Lab ID: 10322358005 Collected: 09/16/15 00:00 Received: 09/16/15 17:04 Matrix: Water
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual
8260B VOC Analytical Method: EPA 8260B
Naphthalene ND ug/L 4.0 1 09/18/15 23:14 91-20-3
n-Propylbenzene ND ug/L 1.0 1 09/18/15 23:14 103-65-1
Styrene ND ug/L 1.0 1 09/18/15 23:14 100-42-5
1,1,1,2-Tetrachloroethane ND ug/L 1.0 1 09/18/15 23:14 630-20-6
1,1,2,2-Tetrachloroethane ND ug/L 1.0 1 09/18/15 23:14 79-34-5
Tetrachloroethene ND ug/L 1.0 1 09/18/15 23:14 127-18-4
Tetrahydrofuran ND ug/L 10.0 1 09/18/15 23:14 109-99-9
Toluene ND ug/L 1.0 1 09/18/15 23:14 108-88-3
1,2,3-Trichlorobenzene ND ug/L 1.0 1 09/18/15 23:14 87-61-6
1,2,4-Trichlorobenzene ND ug/L 1.0 1 09/18/15 23:14 120-82-1
1,1,1-Trichloroethane ND ug/L 1.0 1 09/18/15 23:14 71-55-6
1,1,2-Trichloroethane ND ug/L 1.0 1 09/18/15 23:14 79-00-5
Trichloroethene ND ug/L 0.40 1 09/18/15 23:14 79-01-6
Trichlorofluoromethane ND ug/L 1.0 1 09/18/15 23:14 75-69-4
1,2,3-Trichloropropane ND ug/L 4.0 1 09/18/15 23:14 96-18-4
1,1,2-Trichlorotrifluoroethane ND ug/L 1.0 1 09/18/15 23:14 76-13-1
1,2,4-Trimethylbenzene ND ug/L 1.0 1 09/18/15 23:14 95-63-6
1,3,5-Trimethylbenzene ND ug/L 1.0 1 09/18/15 23:14 108-67-8
Vinyl chloride ND ug/L 0.40 1 09/18/15 23:14 75-01-4
Xylene (Total) ND ug/L 3.0 1 09/18/15 23:14 1330-20-7
Surrogates
1,2-Dichloroethane-d4 (S) 93 %. 75-125 1 09/18/15 23:14 17060-07-0
Toluene-d8 (S) 93 %. 75-125 1 09/18/15 23:14 2037-26-5
4-Bromofluorobenzene (S) 99 %. 75-125 1 09/18/15 23:14 460-00-4

Date: 10/15/2015 10:20 AM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..
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Project: PS BETA NIROP
Pace Project No.: 10322358

QUALITY CONTROL DATA

Pace Analytical Services, Inc.
1700 EIm Street - Suite 200
Minneapolis, MN 55414

(612)607-1700

QC Batch: AIR/24188
QC Batch Method: RSK 175

Analysis Method:
Analysis Description:

Associated Lab Samples: 10322358001, 10322358002, 10322358003, 10322358004

RSK 175
RSK 175 AIR HEADSPACE

METHOD BLANK: 2083940

Matrix: Water
Associated Lab Samples: 10322358001, 10322358002, 10322358003, 10322358004

Blank Reporting

Parameter Units Result Limit Analyzed Qualifiers
Ethane ug/L ND 10.0 09/20/15 05:55
Ethene ug/L ND 10.0 09/20/15 05:55
Methane ug/L ND 10.0 09/20/15 05:55
LABORATORY CONTROL SAMPLE & LCSD: 2083941 2083942

Spike LCS LCSD LCS LCSD % Rec Max

Parameter Units Conc. Result Result % Rec % Rec Limits RPD RPD Qualifiers
Ethane ug/L 114 127 122 112 107 85-115 4 20
Ethene ug/L 106 118 113 112 107 85-115 4 20
Methane ug/L 60.7 67.4 64.2 111 106 85-115 5 20
SAMPLE DUPLICATE: 2083943

10322151005 Dup Max

Parameter Units Result Result RPD RPD Qualifiers
Ethane ug/L <5.0 ND 20
Ethene ug/L <0.47 ND 20
Methane ug/L 5.2] 6.6J 20

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

Date: 10/15/2015 10:20 AM

REPORT OF LABORATORY ANALYSIS

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

. @ 1700 Elm Street - Suite 200
aCBAﬂaMlcal Minneapolis, MN 55414
www.pacelabs.com (612)607-1700

QUALITY CONTROL DATA

Project: PS BETA NIROP
Pace Project No.: 10322358

QC Batch: MPRP/57887 Analysis Method: EPA 6010C
QC Batch Method:  EPA 3010 Analysis Description: 6010C Water
Associated Lab Samples: 10322358001, 10322358002, 10322358003, 10322358004

METHOD BLANK: 2081627 Matrix: Water
Associated Lab Samples: 10322358001, 10322358002, 10322358003, 10322358004
Blank Reporting
Parameter Units Result Limit Analyzed Qualifiers
Iron ug/L ND 50.0 09/22/15 08:24

LABORATORY CONTROL SAMPLE: 2081628

Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers

Iron ug/L 10000 9920 99 80-120
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 2081629 2081630

MS MSD

10321990001  Spike Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Conc. Result Result % Rec % Rec Limits RPD RPD Qual

Iron ug/L 1940 10000 10000 12300 12200 104 102 75-125 1 20

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
Date: 10/15/2015 10:20 AM without the written consent of Pace Analytical Services, Inc.. Page 22 of 78



Pace Analytical Services, Inc.

. @ 1700 Elm Street - Suite 200
aCBAﬂaMlcal Minneapolis, MN 55414
www.pacelabs.com (612)607-1700

QUALITY CONTROL DATA

Project: PS BETA NIROP
Pace Project No.: 10322358

QC Batch: MPRP/57978 Analysis Method: 6010C Met
QC Batch Method:  EPA 3010 Analysis Description: 6010C Water Dissolved
Associated Lab Samples: 10322358001, 10322358002, 10322358003, 10322358004

METHOD BLANK: 2084155 Matrix: Water
Associated Lab Samples: 10322358001, 10322358002, 10322358003, 10322358004
Blank Reporting
Parameter Units Result Limit Analyzed Qualifiers
Iron, Dissolved ug/L ND 50.0 09/22/15 00:04

LABORATORY CONTROL SAMPLE: 2084156

Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers

Iron, Dissolved ug/L 10000 9610 96 80-120
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 2084157 2084158

MS MSD

10322726001 Spike Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Conc. Result Result % Rec % Rec Limits RPD RPD Qual

Iron, Dissolved ug/L 54.3 10000 10000 9430 9710 94 97 75-125 3 20

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
Date: 10/15/2015 10:20 AM without the written consent of Pace Analytical Services, Inc.. Page 23 of 78
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QUALITY CONTROL DATA

Pace Analytical Services, Inc.
1700 EIm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

Project: PS BETA NIROP

Pace Project No.: 10322358

QC Batch: MSV/33204 Analysis Method: EPA 8260B

QC Batch Method:  EPA 8260B Analysis Description: 8260B MSV 465 W

Associated Lab Samples: 10322358001, 10322358002, 10322358004, 10322358005

METHOD BLANK:
Associated Lab Samples:

2082570 Matrix: Water
10322358001, 10322358002, 10322358004, 10322358005

Blank Reporting
Parameter Units Result Limit Analyzed Qualifiers
1,1,1,2-Tetrachloroethane ug/L ND 1.0 09/18/15 22:45
1,1,1-Trichloroethane ug/L ND 1.0 09/18/15 22:45
1,1,2,2-Tetrachloroethane ug/L ND 1.0 09/18/15 22:45
1,1,2-Trichloroethane ug/L ND 1.0 09/18/15 22:45
1,1,2-Trichlorotrifluoroethane ug/L ND 1.0 09/18/15 22:45
1,1-Dichloroethane ug/L ND 1.0 09/18/15 22:45
1,1-Dichloroethene ug/L ND 1.0 09/18/15 22:45
1,1-Dichloropropene ug/L ND 1.0 09/18/15 22:45
1,2,3-Trichlorobenzene ug/L ND 1.0 09/18/15 22:45
1,2,3-Trichloropropane ug/L ND 4.0 09/18/15 22:45
1,2,4-Trichlorobenzene ug/L ND 1.0 09/18/15 22:45
1,2,4-Trimethylbenzene ug/L ND 1.0 09/18/15 22:45
1,2-Dibromo-3-chloropropane ug/L ND 4.0 09/18/15 22:45
1,2-Dibromoethane (EDB) ug/L ND 1.0 09/18/15 22:45
1,2-Dichlorobenzene ug/L ND 1.0 09/18/15 22:45
1,2-Dichloroethane ug/L ND 1.0 09/18/15 22:45
1,2-Dichloropropane ug/L ND 4.0 09/18/15 22:45
1,3,5-Trimethylbenzene ug/L ND 1.0 09/18/15 22:45
1,3-Dichlorobenzene ug/L ND 1.0 09/18/15 22:45
1,3-Dichloropropane ug/L ND 1.0 09/18/15 22:45
1,4-Dichlorobenzene ug/L ND 1.0 09/18/15 22:45
2,2-Dichloropropane ug/L ND 4.0 09/18/15 22:45
2-Butanone (MEK) ug/L ND 5.0 09/18/15 22:45
2-Chlorotoluene ug/L ND 1.0 09/18/15 22:45
4-Chlorotoluene ug/L ND 1.0 09/18/15 22:45
4-Methyl-2-pentanone (MIBK) ug/L ND 5.0 09/18/15 22:45
Acetone ug/L ND 20.0 09/18/15 22:45
Allyl chloride ug/L ND 4.0 09/18/15 22:45
Benzene ug/L ND 1.0 09/18/15 22:45
Bromobenzene ug/L ND 1.0 09/18/15 22:45
Bromochloromethane ug/L ND 1.0 09/18/15 22:45
Bromodichloromethane ug/L ND 1.0 09/18/15 22:45
Bromoform ug/L ND 4.0 09/18/15 22:45
Bromomethane ug/L ND 4.0 09/18/15 22:45
Carbon tetrachloride ug/L ND 1.0 09/18/15 22:45
Chlorobenzene ug/L ND 1.0 09/18/15 22:45
Chloroethane ug/L ND 1.0 09/18/15 22:45
Chloroform ug/L ND 1.0 09/18/15 22:45
Chloromethane ug/L ND 4.0 09/18/15 22:45
cis-1,2-Dichloroethene ug/L ND 1.0 09/18/15 22:45
cis-1,3-Dichloropropene ug/L ND 4.0 09/18/15 22:45

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

Date: 10/15/2015 10:20 AM without the written consent of Pace Analytical Services, Inc..
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QUALITY CONTROL DATA

Pace Analytical Services, Inc.
1700 EIm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

Project: PS BETA NIROP
Pace Project No.: 10322358
METHOD BLANK: 2082570 Matrix: Water
Associated Lab Samples: 10322358001, 10322358002, 10322358004, 10322358005
Blank Reporting
Parameter Units Result Limit Analyzed Qualifiers
Dibromochloromethane ug/L ND 1.0 09/18/15 22:45
Dibromomethane ug/L ND 4.0 09/18/15 22:45
Dichlorodifluoromethane ug/L ND 1.0 09/18/15 22:45
Dichlorofluoromethane ug/L ND 1.0 09/18/15 22:45
Diethyl ether (Ethyl ether) ug/L ND 4.0 09/18/15 22:45
Ethylbenzene ug/L ND 1.0 09/18/15 22:45
Hexachloro-1,3-butadiene ug/L ND 1.0 09/18/15 22:45
Isopropylbenzene (Cumene) ug/L ND 1.0 09/18/15 22:45
Methyl-tert-butyl ether ug/L ND 1.0 09/18/15 22:45
Methylene Chloride ug/L ND 4.0 09/18/15 22:45
n-Butylbenzene ug/L ND 1.0 09/18/15 22:45
n-Propylbenzene ug/L ND 1.0 09/18/15 22:45
Naphthalene ug/L ND 4.0 09/18/15 22:45
p-lsopropyltoluene ug/L ND 1.0 09/18/15 22:45
sec-Butylbenzene ug/L ND 1.0 09/18/15 22:45
Styrene ug/L ND 1.0 09/18/15 22:45
tert-Butylbenzene ug/L ND 1.0 09/18/15 22:45
Tetrachloroethene ug/L ND 1.0 09/18/15 22:45
Tetrahydrofuran ug/L ND 10.0 09/18/15 22:45
Toluene ug/L ND 1.0 09/18/15 22:45
trans-1,2-Dichloroethene ug/L ND 1.0 09/18/15 22:45
trans-1,3-Dichloropropene ug/L ND 4.0 09/18/15 22:45
Trichloroethene ug/L ND 0.40 09/18/15 22:45
Trichlorofluoromethane ug/L ND 1.0 09/18/15 22:45
Vinyl chloride ug/L ND 0.40 09/18/15 22:45
Xylene (Total) ug/L ND 3.0 09/18/15 22:45
1,2-Dichloroethane-d4 (S) %. 94 75-125 09/18/15 22:45
4-Bromofluorobenzene (S) %. 98 75-125 09/18/15 22:45
Toluene-d8 (S) %. 93 75-125 09/18/15 22:45
LABORATORY CONTROL SAMPLE: 2082571
Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Quialifiers
1,1,1,2-Tetrachloroethane ug/L 20 17.8 89 75-125
1,1,1-Trichloroethane ug/L 20 17.9 89 75-125
1,1,2,2-Tetrachloroethane ug/L 20 15.4 7 75-125
1,1,2-Trichloroethane ug/L 20 17.2 86 75-125
1,1,2-Trichlorotrifluoroethane ug/L 20 15.2 76 60-135
1,1-Dichloroethane ug/L 20 16.1 81 69-125
1,1-Dichloroethene ug/L 20 16.9 84 68-125
1,1-Dichloropropene ug/L 20 16.4 82 74-125
1,2,3-Trichlorobenzene ug/L 20 15.8 79 69-136
1,2,3-Trichloropropane ug/L 20 16.7 84 75-125
1,2,4-Trichlorobenzene ug/L 20 15.6 78 73-127

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

Date: 10/15/2015 10:20 AM

REPORT OF LABORATORY ANALYSIS

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

Page 25 of 78



ace Analytical

www.pacelabs.com

Project: PS BETA NIROP
Pace Project No.: 10322358

QUALITY CONTROL DATA

Pace Analytical Services, Inc.
1700 EIm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700

LABORATORY CONTROL SAMPLE: 2082571
Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers

1,2,4-Trimethylbenzene ug/L 20 15.0 75 75-125
1,2-Dibromo-3-chloropropane ug/L 50 41.6 83 65-145
1,2-Dibromoethane (EDB) ug/L 20 151 76 75-125
1,2-Dichlorobenzene ug/L 20 15.8 79 75-125
1,2-Dichloroethane ug/L 20 16.9 85 73-125
1,2-Dichloropropane ug/L 20 17.3 86 75-125
1,3,5-Trimethylbenzene ug/L 20 15.0 75 75-125
1,3-Dichlorobenzene ug/L 20 16.4 82 74-125
1,3-Dichloropropane ug/L 20 15.8 79 75-125
1,4-Dichlorobenzene ug/L 20 15.8 79 75-125
2,2-Dichloropropane ug/L 20 16.2 81 59-139
2-Butanone (MEK) ug/L 100 100 100 63-130
2-Chlorotoluene ug/L 20 14.8 74 72-125
4-Chlorotoluene ug/L 20 155 7 73-125
4-Methyl-2-pentanone (MIBK) ug/L 100 98.3 98 71-126
Acetone ug/L 100 91.3 91 69-131
Allyl chloride ug/L 20 16.7 84 67-125
Benzene ug/L 20 16.7 84 71-125
Bromobenzene ug/L 20 15.3 7 75-125
Bromochloromethane ug/L 20 17.6 88 75-125
Bromodichloromethane ug/L 20 16.0 80 75-125
Bromoform ug/L 20 16.7 84 70-125
Bromomethane ug/L 20 8.1 41 30-150
Carbon tetrachloride ug/L 20 17.2 86 75-126
Chlorobenzene ug/L 20 15.8 79 75-125
Chloroethane ug/L 20 17.2 86 65-134
Chloroform ug/L 20 17.0 85 75-125
Chloromethane ug/L 20 14.9 75 39-150
cis-1,2-Dichloroethene ug/L 20 16.3 82 72-125
cis-1,3-Dichloropropene ug/L 20 17.7 89 75-125
Dibromochloromethane ug/L 20 15.9 79 75-125
Dibromomethane ug/L 20 18.2 91 75-125
Dichlorodifluoromethane ug/L 20 14.9 75 50-134
Dichlorofluoromethane ug/L 20 16.5 82 69-125
Diethyl ether (Ethyl ether) ug/L 20 17.0 85 72-125
Ethylbenzene ug/L 20 14.8 74 75-125 LO
Hexachloro-1,3-butadiene ug/L 20 14.9 74 70-138
Isopropylbenzene (Cumene) ug/L 20 175 87 75-125
Methyl-tert-butyl ether ug/L 20 16.5 83 73-125
Methylene Chloride ug/L 20 16.8 84 73-125
n-Butylbenzene ug/L 20 15.8 79 72-133
n-Propylbenzene ug/L 20 15.9 79 72-126
Naphthalene ug/L 20 15.0 75 70-127
p-lsopropyltoluene ug/L 20 14.9 74 72-132
sec-Butylbenzene ug/L 20 15.9 79 73-132
Styrene ug/L 20 16.2 81 75-125
tert-Butylbenzene ug/L 20 16.4 82 73-128

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.
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QUALITY CONTROL DATA

Project: PS BETA NIROP
Pace Project No.: 10322358

LABORATORY CONTROL SAMPLE: 2082571

Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers
Tetrachloroethene ug/L 20 14.8 74 74-125
Tetrahydrofuran ug/L 200 147 74 62-133
Toluene ug/L 20 155 7 74-125
trans-1,2-Dichloroethene ug/L 20 17.3 86 69-125
trans-1,3-Dichloropropene ug/L 20 16.1 80 75-125
Trichloroethene ug/L 20 18.3 92 75-125
Trichlorofluoromethane ug/L 20 14.8 74 74-127
Vinyl chloride ug/L 20 14.9 75 66-132
Xylene (Total) ug/L 60 50.6 84 75-125
1,2-Dichloroethane-d4 (S) %. 96 75-125
4-Bromofluorobenzene (S) %. 95 75-125
Toluene-d8 (S) %. 94 75-125
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 2082572 2082573
MS MSD
10321843001 Spike Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Conc. Result Result % Rec % Rec Limits RPD RPD Qual

1,1,1,2-Tetrachloroethane ug/L 1.0U 15 15 14.0 141 93 94 70-138 1 30
1,1,1-Trichloroethane ug/L 1.0U 15 15 14.6 14.2 97 95 55-150 3 30
1,1,2,2-Tetrachloroethane ug/L 1.0U 15 15 12.2 12.0 82 80 64-140 2 30
1,1,2-Trichloroethane ug/L 1.0U 15 15 131 131 87 87 67-137 0 30
1,1,2-Trichlorotrifluoroethane ug/L 1.0U 15 15 14.9 15.0 929 100 51-150 1 30
1,1-Dichloroethane ug/L 1.0U 15 15 134 12.3 89 82 49-150 9 30
1,1-Dichloroethene ug/L 1.0U 15 15 14.3 14.0 96 93 40-150 2 30
1,1-Dichloropropene ug/L 1.0U 15 15 145 13.7 97 91 50-150 6 30
1,2,3-Trichlorobenzene ug/L 1.0U 15 15 12.0 12.9 80 86 59-148 7 30
1,2,3-Trichloropropane ug/L 40U 15 15 12.7 13.3 84 89 65-141 5 30
1,2,4-Trichlorobenzene ug/L 1.0U 15 15 11.8 12.2 79 81 61-140 3 30
1,2,4-Trimethylbenzene ug/L 1.0U 15 15 11.7 11.9 78 79 58-141 1 30
1,2-Dibromo-3- ug/L 40U 375 375 32.1 33.7 85 90 53-150 5 30
chloropropane
1,2-Dibromoethane (EDB) ug/L 10U 15 15 11.9 12.1 79 81 65-137 2 30
1,2-Dichlorobenzene ug/L 10U 15 15 12.2 12.5 81 83 66-133 3 30
1,2-Dichloroethane ug/L 10U 15 15 13.2 13.2 88 88 54-138 0 30
1,2-Dichloropropane ug/L 40U 15 15 13.3 13.3 89 89 62-138 0 30
1,3,5-Trimethylbenzene ug/L 10U 15 15 12.0 11.9 80 79 58-140 0 30
1,3-Dichlorobenzene ug/L 10U 15 15 13.0 12.7 86 85 66-132 2 30
1,3-Dichloropropane ug/L 10U 15 15 12.4 12.2 82 82 66-134 1 30
1,4-Dichlorobenzene ug/L 10U 15 15 131 12.4 87 82 65-129 5 30
2,2-Dichloropropane ug/L 40U 15 15 12.9 13.3 86 89 40-150 3 30
2-Butanone (MEK) ug/L 50U 75 75 70.9 72.8 94 97 51-147 3 30
2-Chlorotoluene ug/L 10U 15 15 11.7 11.9 78 79 58-147 2 30
4-Chlorotoluene ug/L 1.0U 15 15 12.4 12.2 83 81 64-138 2 30
?—Metr;yI—Z—pentanone ug/L 50U 75 75 70.9 74.6 95 99 59-143 5 30
MIBK
Acetone ug/L 20.0U 75 75 64.7 69.0 86 92 63-147 6 30

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.
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QUALITY CONTROL DATA

Pace Analytical Services, Inc.
1700 EIm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

Project: PS BETA NIROP
Pace Project No.: 10322358
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 2082572 2082573
MS MSD
10321843001 Spike Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Conc. Result Result % Rec % Rec Limits RPD RPD Qual

Allyl chloride ug/L 40U 15 15 13.8 12.8 92 85 45-150 7 30
Benzene ug/L 10U 15 15 13.6 13.3 91 89 53-139 2 30
Bromobenzene ug/L 1.0U 15 15 12.3 12.1 82 81 66-136 1 30
Bromochloromethane ug/L 10U 15 15 14.3 12.9 95 86 64-136 10 30
Bromodichloromethane ug/L 10U 15 15 13.9 13.9 93 92 66-138 1 30
Bromoform ug/L 40U 15 15 121 12.7 81 84 59-136 4 30
Bromomethane ug/L 40U 20 20 6.8 7.0 34 35 30-150 2 30
Carbon tetrachloride ug/L 10U 15 15 14.7 141 98 94 56-150 4 30
Chlorobenzene ug/L 10U 15 15 12.6 12.2 84 81 65-133 3 30
Chloroethane ug/L 10U 20 20 14.9 13.3 74 67 48-150 11 30
Chloroform ug/L 10U 15 15 135 13.8 90 92 57-145 2 30
Chloromethane ug/L 40U 20 20 13.0 11.5 65 58 30-150 12 30
cis-1,2-Dichloroethene ug/L 10U 15 15 135 131 20 87 49-150 3 30
cis-1,3-Dichloropropene ug/L 40U 15 15 14.3 13.9 95 93 64-130 3 30
Dibromochloromethane ug/L 10U 15 15 12.7 12.6 85 84 68-138 1 30
Dibromomethane ug/L 40U 15 15 14.7 14.0 98 93 67-134 5 30
Dichlorodifluoromethane ug/L 10U 20 20 151 14.0 75 70 45-150 8 30
Dichlorofluoromethane ug/L 10U 20 20 13.7 13.2 69 66 54-150 4 30
Diethyl ether (Ethyl ether) ug/L 40U 15 15 13.7 13.2 91 88 50-145 3 30
Ethylbenzene ug/L 10U 15 15 12.4 11.9 82 79 55-139 4 30
Hexachloro-1,3-butadiene ug/L 10U 15 15 12.0 12.3 80 82 49-150 3 30
Isopropylbenzene (Cumene) ug/L 10U 15 15 141 13.9 94 93 64-142 1 30
Methyl-tert-butyl ether ug/L 10U 15 15 134 134 90 89 62-129 0 30
Methylene Chloride ug/L 40U 15 15 12.4 125 82 83 57-132 1 30
n-Butylbenzene ug/L 10U 15 15 12.3 131 82 87 55-150 6 30
n-Propylbenzene ug/L 10U 15 15 12.6 12.7 84 85 59-142 1 30
Naphthalene ug/L 40U 15 15 11.1 121 74 81 51-150 9 30
p-Isopropyltoluene ug/L 10U 15 15 12.0 12.4 80 82 60-149 3 30
sec-Butylbenzene ug/L 10U 15 15 12.7 13.0 85 87 60-150 2 30
Styrene ug/L 10U 15 15 13.2 13.2 88 88 68-134 0 30
tert-Butylbenzene ug/L 10U 15 15 13.0 13.2 87 88 62-146 2 30
Tetrachloroethene ug/L 10U 15 15 12.8 12.6 85 84 50-150 2 30
Tetrahydrofuran ug/L 10.0U 150 150 122 124 81 83 59-145 2 30
Toluene ug/L 10U 15 15 12.4 12.2 82 81 52-148 2 30
trans-1,2-Dichloroethene ug/L 10U 15 15 14.2 13.2 94 88 45-150 7 30
trans-1,3-Dichloropropene ug/L 40U 15 15 131 12.6 87 84 68-132 4 30
Trichloroethene ug/L 0.40U 15 15 15.2 14.7 102 98 52-150 4 30
Trichlorofluoromethane ug/L 10U 20 20 13.7 13.3 68 67 55-150 3 30
Vinyl chloride ug/L 0.40U 20 20 12.7 12.7 64 64 43-150 0 30
Xylene (Total) ug/L 3.0U 45 45 40.7 39.5 91 88 54-144 3 30
1,2-Dichloroethane-d4 (S) %. 97 95 75-125
4-Bromofluorobenzene (S) %. 96 98 75-125
Toluene-d8 (S) %. 92 95 75-125

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.
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QUALITY CONTROL DATA

Pace Analytical Services, Inc.
1700 EIm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

Project: PS BETA NIROP
Pace Project No.: 10322358
QC Batch: MSV/33205 Analysis Method: EPA 8260B
QC Batch Method:  EPA 8260B Analysis Description: 8260B MSV 465 W
Associated Lab Samples: 10322358003
METHOD BLANK: 2083584 Matrix: Water
Associated Lab Samples: 10322358003
Blank Reporting

Parameter Units Result Limit Analyzed Qualifiers
1,1,1,2-Tetrachloroethane ug/L ND 1.0 09/21/15 16:01
1,1,1-Trichloroethane ug/L ND 1.0 09/21/15 16:01
1,1,2,2-Tetrachloroethane ug/L ND 1.0 09/21/15 16:01
1,1,2-Trichloroethane ug/L ND 1.0 09/21/15 16:01
1,1,2-Trichlorotrifluoroethane ug/L ND 1.0 09/21/15 16:01
1,1-Dichloroethane ug/L ND 1.0 09/21/15 16:01
1,1-Dichloroethene ug/L ND 1.0 09/21/15 16:01
1,1-Dichloropropene ug/L ND 1.0 09/21/15 16:01
1,2,3-Trichlorobenzene ug/L ND 1.0 09/21/15 16:01
1,2,3-Trichloropropane ug/L ND 4.0 09/21/15 16:01
1,2,4-Trichlorobenzene ug/L ND 1.0 09/21/15 16:01
1,2,4-Trimethylbenzene ug/L ND 1.0 09/21/15 16:01
1,2-Dibromo-3-chloropropane ug/L ND 4.0 09/21/15 16:01
1,2-Dibromoethane (EDB) ug/L ND 1.0 09/21/15 16:01
1,2-Dichlorobenzene ug/L ND 1.0 09/21/15 16:01
1,2-Dichloroethane ug/L ND 1.0 09/21/15 16:01
1,2-Dichloropropane ug/L ND 4.0 09/21/15 16:01
1,3,5-Trimethylbenzene ug/L ND 1.0 09/21/15 16:01
1,3-Dichlorobenzene ug/L ND 1.0 09/21/15 16:01
1,3-Dichloropropane ug/L ND 1.0 09/21/15 16:01
1,4-Dichlorobenzene ug/L ND 1.0 09/21/15 16:01
2,2-Dichloropropane ug/L ND 4.0 09/21/15 16:01
2-Butanone (MEK) ug/L ND 5.0 09/21/15 16:01
2-Chlorotoluene ug/L ND 1.0 09/21/15 16:01
4-Chlorotoluene ug/L ND 1.0 09/21/15 16:01
4-Methyl-2-pentanone (MIBK) ug/L ND 5.0 09/21/15 16:01
Acetone ug/L ND 20.0 09/21/15 16:01
Allyl chloride ug/L ND 4.0 09/21/15 16:01
Benzene ug/L ND 1.0 09/21/15 16:01
Bromobenzene ug/L ND 1.0 09/21/15 16:01
Bromochloromethane ug/L ND 1.0 09/21/15 16:01
Bromodichloromethane ug/L ND 1.0 09/21/15 16:01
Bromoform ug/L ND 4.0 09/21/15 16:01
Bromomethane ug/L ND 4.0 09/21/15 16:01
Carbon tetrachloride ug/L ND 1.0 09/21/15 16:01
Chlorobenzene ug/L ND 1.0 09/21/15 16:01
Chloroethane ug/L ND 1.0 09/21/15 16:01
Chloroform ug/L ND 1.0 09/21/15 16:01
Chloromethane ug/L ND 4.0 09/21/15 16:01
cis-1,2-Dichloroethene ug/L ND 1.0 09/21/15 16:01
cis-1,3-Dichloropropene ug/L ND 4.0 09/21/15 16:01

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.
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QUALITY CONTROL DATA

Pace Analytical Services, Inc.
1700 EIm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

Project: PS BETA NIROP
Pace Project No.: 10322358
METHOD BLANK: 2083584 Matrix: Water
Associated Lab Samples: 10322358003
Blank Reporting
Parameter Units Result Limit Analyzed Qualifiers
Dibromochloromethane ug/L ND 1.0 09/21/15 16:01
Dibromomethane ug/L ND 4.0 09/21/15 16:01
Dichlorodifluoromethane ug/L ND 1.0 09/21/15 16:01
Dichlorofluoromethane ug/L ND 1.0 09/21/15 16:01
Diethyl ether (Ethyl ether) ug/L ND 4.0 09/21/15 16:01
Ethylbenzene ug/L ND 1.0 09/21/15 16:01
Hexachloro-1,3-butadiene ug/L ND 1.0 09/21/15 16:01
Isopropylbenzene (Cumene) ug/L ND 1.0 09/21/15 16:01
Methyl-tert-butyl ether ug/L ND 1.0 09/21/15 16:01
Methylene Chloride ug/L ND 4.0 09/21/15 16:01
n-Butylbenzene ug/L ND 1.0 09/21/15 16:01
n-Propylbenzene ug/L ND 1.0 09/21/15 16:01
Naphthalene ug/L ND 4.0 09/21/15 16:01
p-lsopropyltoluene ug/L ND 1.0 09/21/15 16:01
sec-Butylbenzene ug/L ND 1.0 09/21/15 16:01
Styrene ug/L ND 1.0 09/21/15 16:01
tert-Butylbenzene ug/L ND 1.0 09/21/15 16:01
Tetrachloroethene ug/L ND 1.0 09/21/15 16:01
Tetrahydrofuran ug/L ND 10.0 09/21/15 16:01
Toluene ug/L ND 1.0 09/21/15 16:01
trans-1,2-Dichloroethene ug/L ND 1.0 09/21/15 16:01
trans-1,3-Dichloropropene ug/L ND 4.0 09/21/15 16:01
Trichloroethene ug/L ND 0.40 09/21/15 16:01
Trichlorofluoromethane ug/L ND 1.0 09/21/15 16:01
Vinyl chloride ug/L ND 1.0 09/21/15 16:01
Xylene (Total) ug/L ND 3.0 09/21/15 16:01
1,2-Dichloroethane-d4 (S) %. 98 75-125 09/21/15 16:01
4-Bromofluorobenzene (S) %. 101 75-125 09/21/15 16:01
Toluene-d8 (S) %. 100 75-125 09/21/15 16:01
LABORATORY CONTROL SAMPLE: 2083585
Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Quialifiers
1,1,1,2-Tetrachloroethane ug/L 20 20.6 103 75-125
1,1,1-Trichloroethane ug/L 20 19.0 95 75-125
1,1,2,2-Tetrachloroethane ug/L 20 20.3 102 75-125
1,1,2-Trichloroethane ug/L 20 20.0 100 75-125
1,1,2-Trichlorotrifluoroethane ug/L 20 19.3 97 60-135
1,1-Dichloroethane ug/L 20 20.5 102 69-125
1,1-Dichloroethene ug/L 20 19.6 98 68-125
1,1-Dichloropropene ug/L 20 195 97 74-125
1,2,3-Trichlorobenzene ug/L 20 18.2 91 69-136
1,2,3-Trichloropropane ug/L 20 20.6 103 75-125
1,2,4-Trichlorobenzene ug/L 20 19.7 99 73-127

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

Date: 10/15/2015 10:20 AM

REPORT OF LABORATORY ANALYSIS

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

Page 30 of 78



ace Analytical

www.pacelabs.com

Project: PS BETA NIROP
Pace Project No.: 10322358

QUALITY CONTROL DATA

Pace Analytical Services, Inc.
1700 EIm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700

LABORATORY CONTROL SAMPLE: 2083585
Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers

1,2,4-Trimethylbenzene ug/L 20 20.2 101 75-125
1,2-Dibromo-3-chloropropane ug/L 50 53.3 107 65-145
1,2-Dibromoethane (EDB) ug/L 20 20.1 101 75-125
1,2-Dichlorobenzene ug/L 20 19.3 97 75-125
1,2-Dichloroethane ug/L 20 20.6 103 73-125
1,2-Dichloropropane ug/L 20 195 97 75-125
1,3,5-Trimethylbenzene ug/L 20 19.9 100 75-125
1,3-Dichlorobenzene ug/L 20 18.9 95 74-125
1,3-Dichloropropane ug/L 20 20.8 104 75-125
1,4-Dichlorobenzene ug/L 20 20.0 100 75-125
2,2-Dichloropropane ug/L 20 20.9 104 59-139
2-Butanone (MEK) ug/L 100 112 112 63-130
2-Chlorotoluene ug/L 20 19.9 100 72-125
4-Chlorotoluene ug/L 20 19.6 98 73-125
4-Methyl-2-pentanone (MIBK) ug/L 100 109 109 71-126
Acetone ug/L 100 104 104 69-131
Allyl chloride ug/L 20 195 98 67-125
Benzene ug/L 20 18.9 94 71-125
Bromobenzene ug/L 20 21.2 106 75-125
Bromochloromethane ug/L 20 195 98 75-125
Bromodichloromethane ug/L 20 20.2 101 75-125
Bromoform ug/L 20 20.7 104 70-125
Bromomethane ug/L 20 24.2 121 30-150
Carbon tetrachloride ug/L 20 18.2 91 75-126
Chlorobenzene ug/L 20 20.4 102 75-125
Chloroethane ug/L 20 22.1 111 65-134
Chloroform ug/L 20 19.9 100 75-125
Chloromethane ug/L 20 215 108 39-150
cis-1,2-Dichloroethene ug/L 20 20.6 103 72-125
cis-1,3-Dichloropropene ug/L 20 19.9 99 75-125
Dibromochloromethane ug/L 20 20.4 102 75-125
Dibromomethane ug/L 20 20.7 103 75-125
Dichlorodifluoromethane ug/L 20 21.4 107 50-134
Dichlorofluoromethane ug/L 20 20.1 100 69-125
Diethyl ether (Ethyl ether) ug/L 20 21.6 108 72-125
Ethylbenzene ug/L 20 19.6 98 75-125
Hexachloro-1,3-butadiene ug/L 20 18.6 93 70-138
Isopropylbenzene (Cumene) ug/L 20 18.4 92 75-125
Methyl-tert-butyl ether ug/L 20 21.8 109 73-125
Methylene Chloride ug/L 20 18.2 91 73-125
n-Butylbenzene ug/L 20 18.7 94 72-133
n-Propylbenzene ug/L 20 18.4 92 72-126
Naphthalene ug/L 20 19.2 96 70-127
p-lsopropyltoluene ug/L 20 20.3 102 72-132
sec-Butylbenzene ug/L 20 175 87 73-132
Styrene ug/L 20 20.0 100 75-125
tert-Butylbenzene ug/L 20 18.6 93 73-128

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.
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Project: PS BETA NIROP
Pace Project No.: 10322358

QUALITY CONTROL DATA

Pace Analytical Services, Inc.
1700 EIm Street - Suite 200
Minneapolis, MN 55414

(612)607-1700

LABORATORY CONTROL SAMPLE: 2083585
Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers

Tetrachloroethene ug/L 20 194 97 74-125

Tetrahydrofuran ug/L 200 198 99 62-133

Toluene ug/L 20 18.6 93 74-125
trans-1,2-Dichloroethene ug/L 20 19.8 99 69-125
trans-1,3-Dichloropropene ug/L 20 19.9 99 75-125

Trichloroethene ug/L 20 19.2 96 75-125
Trichlorofluoromethane ug/L 20 20.3 101 74-127

Vinyl chloride ug/L 20 191 96 66-132

Xylene (Total) ug/L 60 58.9 98 75-125
1,2-Dichloroethane-d4 (S) %. 96 75-125
4-Bromofluorobenzene (S) %. 98 75-125

Toluene-d8 (S) %. 100 75-125

MATRIX SPIKE SAMPLE: 2083602

10321760001 Spike MS MS % Rec
Parameter Units Result Conc. Result % Rec Limits Quialifiers

1,1,1,2-Tetrachloroethane ug/L <1.0 20 22.2 111 70-138
1,1,1-Trichloroethane ug/L <1.0 20 21.4 107 55-150
1,1,2,2-Tetrachloroethane ug/L <1.0 20 20.9 105 64-140
1,1,2-Trichloroethane ug/L <1.0 20 20.5 102 67-137
1,1,2-Trichlorotrifluoroethane ug/L <1.0 20 25.2 126 51-150
1,1-Dichloroethane ug/L <1.0 20 21.9 110 49-150
1,1-Dichloroethene ug/L <1.0 20 22.1 111 40-150
1,1-Dichloropropene ug/L <1.0 20 21.8 109 50-150
1,2,3-Trichlorobenzene ug/L <1.0 20 20.8 104 59-148
1,2,3-Trichloropropane ug/L <4.0 20 19.0 95 65-141
1,2,4-Trichlorobenzene ug/L <1.0 20 21.0 105 61-140
1,2,4-Trimethylbenzene ug/L <1.0 20 21.6 108 58-141
1,2-Dibromo-3-chloropropane ug/L <4.0 50 50.8 102 53-150
1,2-Dibromoethane (EDB) ug/L <1.0 20 20.1 101 65-137
1,2-Dichlorobenzene ug/L <1.0 20 21.0 105 66-133
1,2-Dichloroethane ug/L <1.0 20 21.1 105 54-138
1,2-Dichloropropane ug/L <4.0 20 21.3 107 62-138
1,3,5-Trimethylbenzene ug/L <1.0 20 21.4 107 58-140
1,3-Dichlorobenzene ug/L <1.0 20 20.6 103 66-132
1,3-Dichloropropane ug/L <1.0 20 21.5 107 66-134
1,4-Dichlorobenzene ug/L <1.0 20 21.7 109 65-129
2,2-Dichloropropane ug/L <4.0 20 21.7 109 40-150
2-Butanone (MEK) ug/L <5.0 100 107 107 51-147
2-Chlorotoluene ug/L <1.0 20 21.2 106 58-147
4-Chlorotoluene ug/L <1.0 20 20.8 104 64-138
4-Methyl-2-pentanone (MIBK) ug/L <5.0 100 119 119 59-143
Acetone ug/L <20.0 100 109 109 63-147
Allyl chloride ug/L <4.0 20 21.3 107 45-150
Benzene ug/L <1.0 20 20.6 103 53-139

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.
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QUALITY CONTROL DATA

Pace Analytical Services, Inc.
1700 EIm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

Project: PS BETA NIROP
Pace Project No.: 10322358
MATRIX SPIKE SAMPLE: 2083602
10321760001 Spike MS MS % Rec

Parameter Units Result Conc. Result % Rec Limits Qualifiers
Bromobenzene ug/L <1.0 20 21.8 109 66-136
Bromochloromethane ug/L <1.0 20 21.2 106 64-136
Bromodichloromethane ug/L <1.0 20 20.7 104 66-138
Bromoform ug/L <4.0 20 20.1 101 59-136
Bromomethane ug/L <4.0 20 25.7 128 30-150
Carbon tetrachloride ug/L <1.0 20 21.2 106 56-150
Chlorobenzene ug/L <1.0 20 22.2 111 65-133
Chloroethane ug/L <1.0 20 24.3 121 48-150
Chloroform ug/L <1.0 20 22.1 111 57-145
Chloromethane ug/L <4.0 20 23.6 118 30-150
cis-1,2-Dichloroethene ug/L <1.0 20 21.3 107 49-150
cis-1,3-Dichloropropene ug/L <4.0 20 20.1 100 64-130
Dibromochloromethane ug/L <1.0 20 21.3 106 68-138
Dibromomethane ug/L <4.0 20 21.2 106 67-134
Dichlorodifluoromethane ug/L <1.0 20 27.5 137 45-150
Dichlorofluoromethane ug/L <1.0 20 215 107 54-150
Diethyl ether (Ethyl ether) ug/L <4.0 20 22.4 112 50-145
Ethylbenzene ug/L <1.0 20 20.9 105 55-139
Hexachloro-1,3-butadiene ug/L <1.0 20 20.4 102 49-150
Isopropylbenzene (Cumene) ug/L <1.0 20 20.1 101 64-142
Methyl-tert-butyl ether ug/L <1.0 20 21.8 109 62-129
Methylene Chloride ug/L <4.0 20 19.0 95 57-132
n-Butylbenzene ug/L <1.0 20 20.9 105 55-150
n-Propylbenzene ug/L <1.0 20 20.0 100 59-142
Naphthalene ug/L <4.0 20 20.2 101 51-150
p-lsopropyltoluene ug/L <1.0 20 22.2 111 60-149
sec-Butylbenzene ug/L <1.0 20 19.0 95 60-150
Styrene ug/L <1.0 20 21.8 109 68-134
tert-Butylbenzene ug/L <1.0 20 195 97 62-146
Tetrachloroethene ug/L <1.0 20 21.2 104 50-150
Tetrahydrofuran ug/L <10.0 200 208 104 59-145
Toluene ug/L <1.0 20 20.1 100 52-148
trans-1,2-Dichloroethene ug/L <1.0 20 21.8 109 45-150
trans-1,3-Dichloropropene ug/L <4.0 20 20.9 105 68-132
Trichloroethene ug/L <0.40 20 195 97 52-150
Trichlorofluoromethane ug/L <1.0 20 23.5 118 55-150
Vinyl chloride ug/L <1.0 20 22.1 111 43-150
Xylene (Total) ug/L <3.0 60 63.8 106 54-144
1,2-Dichloroethane-d4 (S) %. 98 75-125
4-Bromofluorobenzene (S) %. 97 75-125
Toluene-d8 (S) %. 101 75-125

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.
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Project:
Pace Project No.:

PS BETA NIROP
10322358

QUALITY CONTROL DATA

Pace Analytical Services, Inc.
1700 EIm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

SAMPLE DUPLICATE: 2083603

10321760002 Dup Max
Parameter Units Result Result RPD RPD Qualifiers
1,1,1,2-Tetrachloroethane ug/L <1.0 ND 30
1,1,1-Trichloroethane ug/L <1.0 ND 30
1,1,2,2-Tetrachloroethane ug/L <1.0 ND 30
1,1,2-Trichloroethane ug/L <1.0 ND 30
1,1,2-Trichlorotrifluoroethane ug/L <1.0 ND 30
1,1-Dichloroethane ug/L <1.0 ND 30
1,1-Dichloroethene ug/L <1.0 ND 30
1,1-Dichloropropene ug/L <1.0 ND 30
1,2,3-Trichlorobenzene ug/L <1.0 ND 30
1,2,3-Trichloropropane ug/L <4.0 ND 30
1,2,4-Trichlorobenzene ug/L <1.0 ND 30
1,2,4-Trimethylbenzene ug/L <1.0 ND 30
1,2-Dibromo-3-chloropropane ug/L <4.0 ND 30
1,2-Dibromoethane (EDB) ug/L <1.0 ND 30
1,2-Dichlorobenzene ug/L <1.0 ND 30
1,2-Dichloroethane ug/L <1.0 ND 30
1,2-Dichloropropane ug/L <4.0 ND 30
1,3,5-Trimethylbenzene ug/L <1.0 ND 30
1,3-Dichlorobenzene ug/L <1.0 ND 30
1,3-Dichloropropane ug/L <1.0 ND 30
1,4-Dichlorobenzene ug/L <1.0 ND 30
2,2-Dichloropropane ug/L <4.0 ND 30
2-Butanone (MEK) ug/L <5.0 ND 30
2-Chlorotoluene ug/L <1.0 ND 30
4-Chlorotoluene ug/L <1.0 ND 30
4-Methyl-2-pentanone (MIBK) ug/L <5.0 ND 30
Acetone ug/L <20.0 ND 30
Allyl chloride ug/L <4.0 ND 30
Benzene ug/L <1.0 ND 30
Bromobenzene ug/L <1.0 ND 30
Bromochloromethane ug/L <1.0 ND 30
Bromodichloromethane ug/L <1.0 ND 30
Bromoform ug/L <4.0 ND 30
Bromomethane ug/L <4.0 ND 30
Carbon tetrachloride ug/L <1.0 ND 30
Chlorobenzene ug/L <1.0 ND 30
Chloroethane ug/L <1.0 ND 30
Chloroform ug/L <1.0 ND 30
Chloromethane ug/L <4.0 ND 30
cis-1,2-Dichloroethene ug/L <1.0 ND 30
cis-1,3-Dichloropropene ug/L <4.0 ND 30
Dibromochloromethane ug/L <1.0 ND 30
Dibromomethane ug/L <4.0 ND 30
Dichlorodifluoromethane ug/L <1.0 ND 30
Dichlorofluoromethane ug/L <1.0 ND 30
Diethyl ether (Ethyl ether) ug/L <4.0 ND 30
Ethylbenzene ug/L <1.0 ND 30

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.
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QUALITY CONTROL DATA

Pace Analytical Services, Inc.
1700 EIm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

Project: PS BETA NIROP
Pace Project No.: 10322358
SAMPLE DUPLICATE: 2083603
10321760002 Dup Max

Parameter Units Result Result RPD RPD Qualifiers
Hexachloro-1,3-butadiene ug/L <1.0 ND 30
Isopropylbenzene (Cumene) ug/L <1.0 ND 30
Methyl-tert-butyl ether ug/L <1.0 ND 30
Methylene Chloride ug/L <4.0 ND 30
n-Butylbenzene ug/L <1.0 ND 30
n-Propylbenzene ug/L <1.0 ND 30
Naphthalene ug/L <4.0 1.1 30
p-lsopropyltoluene ug/L <1.0 ND 30
sec-Butylbenzene ug/L <1.0 ND 30
Styrene ug/L <1.0 ND 30
tert-Butylbenzene ug/L <1.0 ND 30
Tetrachloroethene ug/L <1.0 .29J 30
Tetrahydrofuran ug/L <10.0 ND 30
Toluene ug/L <1.0 .15J 30
trans-1,2-Dichloroethene ug/L <1.0 ND 30
trans-1,3-Dichloropropene ug/L <4.0 ND 30
Trichloroethene ug/L <0.40 ND 30
Trichlorofluoromethane ug/L <1.0 ND 30
Vinyl chloride ug/L <1.0 ND 30
Xylene (Total) ug/L <3.0 ND 30
1,2-Dichloroethane-d4 (S) %. 98 100 2
4-Bromofluorobenzene (S) %. 100 98 2
Toluene-ds8 (S) %. 98 99 0

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

Date: 10/15/2015 10:20 AM
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QUALITY CONTROL DATA

Project: PS BETA NIROP
Pace Project No.: 10322358

QC Batch: MT/20609 Analysis Method: SM 4500-S2-D
QC Batch Method:  SM 4500-S2-D Analysis Description: 4500S2D Sulfide Water
Associated Lab Samples: 10322358001, 10322358002, 10322358003, 10322358004

METHOD BLANK: 2084368 Matrix: Water
Associated Lab Samples: 10322358001, 10322358002, 10322358003, 10322358004
Blank Reporting
Parameter Units Result Limit Analyzed Qualifiers
Sulfide mg/L ND 0.10 09/21/15 15:50

LABORATORY CONTROL SAMPLE: 2084369

Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers
Sulfide mg/L 1 1.0 98 80-120
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 2084371 2084372
MS MSD
10322623002 Spike Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Conc. Result Result % Rec % Rec Limits RPD RPD Qual
Sulfide mg/L ND 1 1 0.90 0.94 87 91 80-120 5 20
SAMPLE DUPLICATE: 2084370
10322358001 Dup Max
Parameter Units Result Result RPD RPD Qualifiers
Sulfide mg/L ND .01J 20

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.
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QUALITY CONTROL DATA

Project: PS BETA NIROP
Pace Project No.: 10322358

QC Batch: WET/33115 Analysis Method: SM 2320B
QC Batch Method:  SM 2320B Analysis Description: 2320B Alkalinity
Associated Lab Samples: 10322358001, 10322358002, 10322358003, 10322358004

METHOD BLANK: 1338387 Matrix: Water
Associated Lab Samples:
Blank Reporting
Parameter Units Result Limit Analyzed Qualifiers
Carbon Dioxide (SM4500C0O2D) mg/L ND 5.0 09/22/15 10:32
SAMPLE DUPLICATE: 1338389
10322358001 Dup Max
Parameter Units Result Result RPD RPD Qualifiers
Carbon Dioxide (SM4500C0O2D) mg/L 31.6 30.0 5
SAMPLE DUPLICATE: 1338390
35208023002 Dup Max
Parameter Units Result Result RPD RPD Qualifiers
Carbon Dioxide (SM4500C0O2D) mg/L <5.0 ND

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.
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QUALITY CONTROL DATA

Pace Analytical Services, Inc.
1700 EIm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

Project: PS BETA NIROP

Pace Project No.: 10322358

QC Batch: WET/44230 Analysis Method: SM 2320B

QC Batch Method:  SM 2320B Analysis Description: 2320B Alkalinity

Associated Lab Samples:

10322358001, 10322358002, 10322358003, 10322358004

METHOD BLANK:
Associated Lab Samples:

2084191

Matrix: Water

10322358001, 10322358002, 10322358003, 10322358004

Blank Reporting
Parameter Units Result Limit Analyzed Qualifiers
Alkalinity, Total as CaCO3 mg/L ND 5.0 09/21/1509:11
Alkalinity,Bicarbonate (CaCO3) mg/L ND 5.0 09/21/1509:11
Alkalinity,Carbonate (CaCO3) mg/L ND 5.0 09/21/1509:11
LABORATORY CONTROL SAMPLE & LCSD: 2084192 2084193
Spike LCS LCSD LCS LCSD % Rec Max
Parameter Units Conc. Result Result % Rec % Rec Limits RPD RPD Qualifiers
Alkalinity, Total as CaCO3 mg/L 40 43.1 40.8 108 102 90-110 5 30
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 2084196 2084197
MS MSD
10321567002 Spike Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Conc. Result Result % Rec % Rec Limits RPD RPD Qual
Alkalinity, Total as CaCO3 mg/L 357000 40 40 394 396 93 98 80-120 1 30
ug/L
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 2084310 2084311
MS MSD
10321999002  Spike Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Conc. Result Result % Rec % Rec Limits RPD RPD Qual
Alkalinity, Total as CaCO3 mg/L 43.4 40 40 82.1 85.1 97 104 80-120 4 30

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

Date: 10/15/2015 10:20 AM
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QUALITY CONTROL DATA

Pace Analytical Services, Inc.
1700 EIm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

Project: PS BETA NIROP

Pace Project No.: 10322358

QC Batch: WETA/24782 Analysis Method: EPA 300.0

QC Batch Method:  EPA 300.0 Analysis Description: 300.0 IC Anions

Associated Lab Samples:

10322358001, 10322358002, 10322358003, 10322358004

METHOD BLANK: 2084245

Associated Lab Samples:

Matrix: Water

10322358001, 10322358002, 10322358003, 10322358004

Blank Reporting
Parameter Units Result Limit Analyzed Qualifiers
Sulfate mg/L ND 1.2 09/21/15 14:38
LABORATORY CONTROL SAMPLE: 2084246
Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers
Sulfate mg/L 12.5 11.9 95 90-110
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 2084247 2084248
MS MSD
10322326001 Spike Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Conc. Result Result % Rec % Rec Limits RPD RPD Qual
Sulfate mg/L 204 12.5 12.5 30.5 30.5 81 81 90-110 0 20M1
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 2084249 2084250
MS MSD
10322326002 Spike Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Conc. Result Result % Rec % Rec Limits RPD RPD Qual
Sulfate mg/L 151 62.5 62.5 197 197 74 74  90-110 0 20 M1

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.
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QUALITY CONTROL DATA

Project: PS BETA NIROP
Pace Project No.: 10322358

QC Batch: WETA/24726 Analysis Method: EPA 353.2
QC Batch Method:  EPA 353.2 Analysis Description: 353.2 Nitrate + Nitrite, preserved
Associated Lab Samples: 10322358001, 10322358002, 10322358003, 10322358004

METHOD BLANK: 2080328 Matrix: Water
Associated Lab Samples: 10322358001, 10322358002, 10322358003, 10322358004
Blank Reporting
Parameter Units Result Limit Analyzed Qualifiers
Nitrogen, NO2 plus NO3 mg/L ND 0.020 09/23/15 10:01

LABORATORY CONTROL SAMPLE: 2080329

Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers
Nitrogen, NO2 plus NO3 mg/L 1 0.98 98 90-110
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 2080330 2080331
MS MSD
10322358001  Spike Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Conc. Result Result % Rec % Rec Limits RPD RPD Qual
Nitrogen, NO2 plus NO3 mg/L ND 1 1 0.81 0.81 81 81 90-110 0 20 M1
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 2080332 2080333
MS MSD
10322384003  Spike Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Conc. Result Result % Rec % Rec Limits RPD RPD Qual
Nitrogen, NO2 plus NO3 mg/L 14.9 20 20 34.2 34.4 96 98 90-110 1 20

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.
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QUALITY CONTROL DATA

Pace Analytical Services, Inc.
1700 EIm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

Project: PS BETA NIROP

Pace Project No.: 10322358

QC Batch: WETA/24784 Analysis Method: SM 5220D
QC Batch Method:  SM 5220D Analysis Description: 5220D COD

Associated Lab Samples:

10322358001, 10322358002, 10322358003, 10322358004

METHOD BLANK: 2084265

Associated Lab Samples:

Matrix: Water

10322358001, 10322358002, 10322358003, 10322358004

Blank Reporting
Parameter Units Result Limit Analyzed Qualifiers
Chemical Oxygen Demand mg/L 50.0 09/21/15 13:23
LABORATORY CONTROL SAMPLE: 2084266
Spike LCS % Rec
Parameter Units Conc. % Rec Limits Qualifiers
Chemical Oxygen Demand mg/L 300 98 90-110
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 2084267 2084268
MS MSD
10322271001 Spike Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Conc. Result Result % Rec % Rec Limits RPD RPD Qual
Chemical Oxygen Demand mg/L 896 500 500 1270 1250 74 71 80-120 2 20 M1
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 2084269 2084270
MS MSD
10321930001  Spike Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Conc. Result Result % Rec % Rec Limits RPD RPD Qual
Chemical Oxygen Demand mg/L ND 250 250 272 256 100 93 80-120 6 20

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.
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QUALITY CONTROL DATA

Project: PS BETA NIROP
Pace Project No.: 10322358

QC Batch: WETA/13828 Analysis Method: SM 5310C
QC Batch Method:  SM 5310C Analysis Description: 5310C TOC
Associated Lab Samples: 10322358001, 10322358002, 10322358003, 10322358004

METHOD BLANK: 249994 Matrix: Water
Associated Lab Samples:
Blank Reporting
Parameter Units Result Limit Analyzed Qualifiers
Total Organic Carbon mg/L ND 1.0 09/24/15 01:46
LABORATORY CONTROL SAMPLE: 249995
Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers
Total Organic Carbon mg/L 25 25.5 102 90-110
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 249996 249997
MS MSD
10322358001  Spike Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Conc. Result Result % Rec % Rec Limits RPD RPD Qual
Total Organic Carbon mg/L 2.2 25 25 27.5 26.8 101 98 80-120 2 20
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 249998 249999
MS MSD
10322626001 Spike Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Conc. Result Result % Rec % Rec Limits RPD RPD Qual
Total Organic Carbon mg/L 0.46J 25 25 25.9 25.5 102 100 80-120 1 20

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.
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Pace Analytical Services, Inc.
1700 EIm Street - Suite 200

aCBAﬂaMI(;'a/@ Minneapolis, MN 55414
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QUALIFIERS

Project: PS BETA NIROP
Pace Project No.: 10322358

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquot.
ND - Not Detected at or above adjusted reporting limit.

J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.

MDL - Adjusted Method Detection Limit.

PQL - Practical Quantitation Limit.

RL - Reporting Limit.

S - Surrogate

1,2-Diphenylhydrazine decomposes to and cannot be separated from Azobenzene using Method 8270. The result for each analyte is
a combined concentration.

Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)

MS(D) - Matrix Spike (Duplicate)

DUP - Sample Duplicate

RPD - Relative Percent Difference

NC - Not Calculable.

SG - Silica Gel - Clean-Up

U - Indicates the compound was analyzed for, but not detected.

N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270. The result reported for
each analyte is a combined concentration.

Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

LABORATORIES

PASI-M Pace Analytical Services - Minneapolis
PASI-MT  Pace Analytical Services - Montana
PASI-O Pace Analytical Services - Ormond Beach
PASI-V Pace Analytical Services - Virginia

ANALYTE QUALIFIERS

LO Analyte recovery in the laboratory control sample (LCS) was outside QC limits.
L2 Analyte recovery in the laboratory control sample (LCS) was below QC limits. Results may be biased low.
M1 Matrix spike recovery exceeded QC limits. Batch accepted based on laboratory control sample (LCS) recovery.
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Pace Analytical Services, Inc.

QUALITY CONTROL DATA CROSS REFERENCE TABLE

1700 EIm Street - Suite 200
Minneapolis, MN 55414

(612)607-1700

Project: PS BETA NIROP
Pace Project No.: 10322358
Analytical
Lab ID Sample ID QC Batch Method QC Batch Analytical Method Batch
10322358001 PMW-04 RSK 175 AIR/24188
10322358002 PMW-03 RSK 175 AlIR/24188
10322358003 PMW-02 RSK 175 AlIR/24188
10322358004 PMW-01 RSK 175 AIR/24188
10322358001 PMW-04 EPA 3010 MPRP/57887 EPA 6010C ICP/25328
10322358002 PMW-03 EPA 3010 MPRP/57887 EPA 6010C ICP/25328
10322358003 PMW-02 EPA 3010 MPRP/57887 EPA 6010C ICP/25328
10322358004 PMW-01 EPA 3010 MPRP/57887 EPA 6010C ICP/25328
10322358001 PMW-04 EPA 3010 MPRP/57978 6010C Met ICP/25343
10322358002 PMW-03 EPA 3010 MPRP/57978 6010C Met ICP/25343
10322358003 PMW-02 EPA 3010 MPRP/57978 6010C Met ICP/25343
10322358004 PMW-01 EPA 3010 MPRP/57978 6010C Met ICP/25343
10322358001 PMW-04 EPA 8260B MSV/33204
10322358002 PMW-03 EPA 8260B MSV/33204
10322358003 PMW-02 EPA 8260B MSV/33205
10322358004 PMW-01 EPA 8260B MSV/33204
10322358005 Trip Blank EPA 8260B MSV/33204
10322358001 PMW-04 SM 4500-S2-D MT/20609
10322358002 PMW-03 SM 4500-S2-D MT/20609
10322358003 PMW-02 SM 4500-S2-D MT/20609
10322358004 PMW-01 SM 4500-S2-D MT/20609
10322358001 PMW-04 SM 2320B WET/33115
10322358001 PMW-04 SM 2320B WET/44230
10322358002 PMW-03 SM 2320B WET/33115
10322358002 PMW-03 SM 2320B WET/44230
10322358003 PMW-02 SM 2320B WET/33115
10322358003 PMW-02 SM 2320B WET/44230
10322358004 PMW-01 SM 2320B WET/33115
10322358004 PMW-01 SM 2320B WET/44230
10322358001 PMW-04 EPA 300.0 WETA/24782
10322358002 PMW-03 EPA 300.0 WETA/24782
10322358003 PMW-02 EPA 300.0 WETA/24782
10322358004 PMW-01 EPA 300.0 WETA/24782
10322358001 PMW-04 EPA 353.2 WETA/24726
10322358002 PMW-03 EPA 353.2 WETA/24726
10322358003 PMW-02 EPA 353.2 WETA/24726
10322358004 PMW-01 EPA 353.2 WETA/24726
10322358001 PMW-04 SM 5220D WETA/24784 SM 5220D WETA/24789
10322358002 PMW-03 SM 5220D WETA/24784 SM 5220D WETA/24789
10322358003 PMW-02 SM 5220D WETA/24784 SM 5220D WETA/24789

Date: 10/15/2015 10:20 AM
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Analytical Services, Inc.
1700 EIm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

Project: PS BETA NIROP
Pace Project No.: 10322358

Analytical
Lab ID Sample ID QC Batch Method QC Batch Analytical Method Batch
10322358004 PMW-01 SM 5220D WETA/24784 SM 5220D WETA/24789
10322358001 PMW-04 SM 5310C WETA/13828
10322358002 PMW-03 SM 5310C WETA/13828
10322358003 PMW-02 SM 5310C WETA/13828
10322358004 PMW-01 SM 5310C WETA/13828

Date: 10/15/2015 10:20 AM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..
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. Document Name: Document Revised: 23Feb2015
f“e . e Sample Condition Upon Receipt Form Page 1 of 1
’ A,«»P&CEA/?&M/C&/ Document No.: Issuing Authority:
/ F-MN-L-213-rev.13 Pace Minnesota Quality Office
LEG IR GLITGER Client Name: Project #: .
el " WOH#: 10322358
] {OAA

B e T
[ lcommercial Pace [lspeedee  [other: 19322358

Tracking Number:

Custody Seal on Cooler/Box Present? [ |Yes Eﬁo// Seals Intact? [ |Yes IE‘](O/I Optional:  Proj. Due Date:  Proj. Name: l
Packing Material: [_]Bubble Wrap [Z@bble Bags [ _JNone [ _|Other: Temp Blank? Bfgs/ [Ino
Thermometer  [7] B38A9130516413 %;912167504 Type of ice: [Eﬁ?\'/g [IBiue {(INone  [[Jsamples on ice, cooling process has begun

Used: {"1888A0143310098
[ ?,,‘Z/ Cooler Temp Corrected {°C): ’7 i@ Biological Tissue Frozen? = [ ]Yes

Cooler Temp Read (°C): t

Temp should be above freezing to 6°C Correction Factor:  ~ ) Date and Initials of Person Examining Contents:
USDA Regulated Soil { [%] N/A, water sample)
Did samples originate in a quarantine zone within the United States: AL, AR, AZ, CA, FL, GA, ID, LA. Did samples originate from a foreign source (internationally,
MS, NC, NM, NY, OK, OR, SC, TN, TX or WA (check maps)? [Cves [[INo including Hawaii and Puerto Rico)? [ves [CINo
if Yes to either question, fill out a Regulated Soil Checklist (F-MN-Q-338) and include with SCUR/COC paperwork.
- COMMENTS:

Chain of Custody Present? @(e:/[]No Cn/a | 1

Chain of Custody Filled Out? Bles” T T | 2

Chain of Custody Relinquished? Yes . [INo  [In/A | 3.

Sampler Name and/or Signature on COC? Iﬁ; [:]Né [Cn/a | 4.

Samples Arrived within Hold Time? @(ES [INo.- [CIN/A | 5.

Short Hold Time Analysis (<72 hr})? Clves [{N,; CIn/a | 6.

Rush Turn Around Time Requested? Clves, \ﬁ; N/ | 7.

Sufficient Volume? lﬂv:; Cno [Cn/A | 8.

Correct Containers Used? E"ﬁ Ono OONna L 9.

-Pace Containers Used? [{; Cno Cn/a
Containers Intact? [zﬁey [Ino  [IN/A | 10, /

Filtered Volume Received for Dissolved Tests? CIno [CIN/A | 11, Note if sediment is visible in the dissolved container

Vet~
Sample Labels Match COC? mes Ono [Onya | 12,
-Includes Date/Time/ID/Analysis Matrix: }

e -

All containers needing acid/base preservation have been g /?ﬁ ? },g/
checked? Yes [INo [IN/A 13. 7;/ HNO, 6 Hz504 NaOH [
All containers needing preservation are found to be in Sample #@{ ;
compliance with EPA recommendation? |{/ ) ’{}L(
(HNO;, H;504, HCI<2; NaOH >9 Sulfide, NaOH>12 Cyanide) [ves No  [n/a
Exceptions: VOA, Coliform, TOC, Oil and Grease, initial when ’ Lot # of added
DRO/8015 (water) DOC [ves  [ng~” [CIN/A | completed: ﬁg’f preservative: i { [@7@
Headspace in VOA Vials { >6mm)? [ves Iﬁo N/ | 4.
Trip Blank Present? Eﬁ 5 [no  [IN/A | 15.
Trip Blank Custody Seals Present? . Yes [Ono [On/a
Pace Trip Blank Lot # (if purchased): @j%‘*@i

CLIENT NOTIFICATION/RESOLUTION Field Data Required? [ Jves [ |No
Person Contacted: Date/Time:

Comments/Resolution: ~ ‘Received  BPBY fiv o0 dnaksis, (nPumeal  with clent -+ f?ff(‘eﬁ'f
WWh  anawsis. aun qps

Project Manager Review; 4% Date: Q/FH /ﬁ;

Note: Whenever there is a discrepancy & fe{t‘l’gg orth Carolina compliance samples, a copy of this form will be sent to the North Carofina DEHNR Certification Office {i.e outof
hold, incorrect preservative, out of temp, incorfect containers).
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V,ﬁ/ZeAnalyﬁcal i

Document Name:

Revised Date: 14Jul2014

MN to MT Sample Transfer Form Page: 1 of 1

]

Docwment Number:

F-MN-G-043-rev.11

Isstiing Authority:
Pace Minnesota Quality Office

Shipping (circle):
Tracking #:

UPS Fed Ex

A8 BGH & 1S

Client: Regenesxsgz A

Due Date: [+-6ct2015 0 } 2,1;[ Ly

Pace WO0:{10322358

Project Manager: [JMA

”MN to MiT Sample Transfer Condition Upon Receipt Forim

» , ANALYSIS REQUESTED — y
Method Number & Description Container Type Bftt(:: s LabhID's P;zsse;\:as\ée Verity f\!:;‘tli\g;!)ate &
Tests o » ‘ o
450082D Sulfide Water BP22 ! 001-004 22eed YL

REPORT!NGVREQUSREWIENTSIAD[?ET(ONAL COMMENTS

MONTANA SANMPLE RECEIPT INFORMATION

IR Gun: BBBA0140728348, Correction Factor: Sample Matrix: YNz,
Cooler Temp Read (°C). g/]Cooler Temp Corrected (°C). / é Filtred volume rec'd for dissolved tests:] Yes _ No__ NA \£ '
Arrived on lce: Yeos o/ No___ Samples pH have been checked:] Yes %No NA
Custody Seal Present. Yes J{ No_ . Trip Blank Present:} Yes . NA _@‘{“
Short Hold Time Requested < 72 Hours: Yes __ Noy Trip Blank Custody Seals Present:] Yes,__ No__ NA dg{
Rush TAT RequeSted: Yes . No_yf Pace Trip Blank Lot ﬂ) 4]
Sufficient Sample Volume: Yes yf No___ Sample Composites Required: . No__ NAM
Samples Arrived within Hold Time: Yes HAC No__, Report Samples: Wet Wt . Drywt.__
Containers Intact: Yes o No__ Reporting Units:
CUSTODY TRANSFER
- Relinquished by/Affiliation Date Time Accepted By Affillation Date Time
¢ YACe Al Jusq
o O ol Eox r e T i S ps s

CLIENT NOTIFICATION/RESOLUTION

Person Contactaed: Date:
Comments/Resolution:
7 3 A
Project Manager Review: f N\ ) A M Date: q \7 i\%\fg
i w e gv { {

Page 49 of 78




WO# : 1253758 ,

Page 50 of 78

Chain of Custod . PM: HRZ .. Due Date: 09/25/15
_ y CLIENT: PACE MPLS _ mbamf...nm\
2| 2415
S.o_.xo_dmw 10322358 5 ﬁa_ﬁ__ﬁ

Workorder Name:PS _wm._.> NIROP Owner _mmnmzma n.mﬁm. m:@.NSm xmmt:m Wmncmmﬂma m< 10

Jennifer Anderson Pace Analytical Virginia MN
Pace Analytical Services, Inc. 315 Chestnut Street

1700 Eim Street, Suite 200 Virginia, MN 557982
Minneapolis, MN 55414 Phone (218)742-1042
Phone (612)607-1700

Fax (612)607-6444

S
=

e LAB USE ONLY
1 | PMWO4 PS 9/15/201514:25 | 10322358001 |[Water | 1 1Y
2 PMW-03 PS 9/15/2015 15:45 | 10322358002 | Water 1 e
3 | PMWO2 PS 9M6/201511:35 | 10322358003 |[Water { 1 %3
4 PMW-01 PS 9/16/2015 14:25 | 10322358004 | Water 1 L4
5 _ <

e

Transfers Rgleased By _Umnmq me Tmaw?mn By Date/Time
=
1 AXU VAR i)s ow] £~ YAG[7T
2 w_&\\«m 2244
3
Cooler Temperature on Receipt __4- Y°C Custody Seal ¥ _<6r N | Received on jce or N | Samples Intact ¢ dr N

***In order fo maintain client 8::%%@@ location/name of the sampling site, sampler's name and signature may not be provided on this COC document.
This chain of cuslody is considered complete as is since this information is available in the owner laboratory.

Thursday, September 17, 2015 4:33:34 PM FMT-ALL-C-002rev.00 24March2009 Page 1of 1




Document Name: Document Revised: 23Feb2015
! g™ Sample Condition Upan Receipt Form Page 1 of 1
" APace Analytical

Document No.: Issuing Authority:
i F-VM-C-001-Rev.09 Pace Virginia, Minnesota Quality Office

LET R eGLLLIUIE Client Name: Project #: g # ; 1253”"-—«——;—;_%
WO# : 1253758

-me, %

coies Drwee T Cows Dhon AU T
| - 1253758

[Jcommercial N]Pace CJother:

Tracking Number:

Custody Seal on Cooler/Box Present? DJYGS One Seals intact? @Yes Cne | Optionak:  Proj. Due Date:  Proj. Namg: l
Packing Material: EBubble Wrap IjBubble Bags [_None [[lother: Temp Blank? tl\'es One
Thermomiéter Used: (Y 140792808 Typeoflce: [Jwet [Jelue [JNone [hSamples on ice, cooling process has begun
Cooler Temp Read °C: ' ! :g Cooler Temp Corrected °*C: 9 N Biological Tissue Frozen? [ Jves [ne A
Temp should be above freezingto 6°C  Correction Factor:_"€¢.} __  Date and Initials of Person Examining Contents: W}W&L
Comments:
Chain of Custody Present? [Cves [ONo  [Cln/a | L
Chain of Custody Filled Out? A [Cyes  [CInve On/a | 20
Chain of Custody Relinquished? _ DOves  [Ino  [In/a |3
Sampler Name and Signature on COC? lves [:INo. Cwya | 4.
Samples Arrived within Hold Time? Cves CINe  [Ow/a | s. !
Short Hold Time Analysis {<72 hr)? Cves  [Ino  [Ow/a | 6.
Rush Turn Around Time Requested? [Oves [INo  [Cn/a | 7.
sufficient Volume? {ves [Cine [Cn/a | 8.
Cor;ect Containers Used? Oves One Onia | o.
-Pace Containers Used? [Oves  [Ino [On/a
Containers Intact? [Otes  [No [On/a | 10,
Filtered Volume Received for DisSolved Tests? . [Clves {ONo  {On/a | 11 Note if sediment is visible in the dissolved containers.
Sample Labels Match COC? [Oves [CINo  [Ow/a | 12
-Includes Date/Time/1D/Analysis  Matrix: )
All containers needing acid/base preservation will be [eves One  ON/a See pH log for results and additional preservation
checked and documented in the pH logbook. documentation
Headspace in Methyl Mercury Container [ves One  On/a | 13,
- Headspace in VOA Vials { >6mm)? Cves  [CIno [n/a | 14,
Trip Blank Present? Tves  One Dna | 15, . ¢
Trip Blank Custody Seals Present? Oves [Ono  Onya
Pace Trip Blank Lot # (if purchased):

CLIENT NOTIFICATION/RESOLUTION Field Data Required? [ IYes o
Person Contacted: Date/Time:

Comments/Resolution;

FECAL WAIVERONFILE Y N " TEMPERATURE WAIVERONFILE Y N

Project Manager Review: %% Date: 0] / a = / l <

Note: Whenever there is a discrepancy affecting North Carolina complistite samples, a copy of this form will be sent to the North Carolina'DEHNR Certlfication Office { i.e out of
hold, incorrect preservative, out of temp, incorrect containers)
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Document Name:

Document Revised:
August 11, 2014

[ssuing Aufhonly:

Sample Condition Upon Receipt Form
lﬂ% Document No.:
| E Fl C. ng'r rev- 06_

Sample Condition'Upon'Receipt/Form

Client Name:

]

Courier:ﬁFed Ex [ ups [ usPs [J client [J Commercial [] Pace

Tracking # @48’# L%(‘// (VJ)?O

O oOther

Custody Seal on Cooler/Box Present: D yes .~ no Seals intact; [:Iyes Cno Date and initials., of pgrson %_g{nihing

PaceFledda-Quality-Office——7M [ =

(SCUR): = = Table Number:

: - gpPons e
2 M I{) nﬁflg?oje?t # 3500S14f

Packing Material: rsgLE'.ubble Wrap J;lBubble Bags [7] None [ Other

a— i
Thermometer Used Z’/;J 2 Typeoflce: Wet Blue None

contents: 3’{/ /()/’// S S0

°C, then was

3 (Temp should be above freezing to 8°C). If below0
Cooler Temperature°C [’7; ! (Visual) O (Correction Factor) L{ . I (Actual) sample frozen? e
OYes ONo

Receipt of samples satisfactory: ?és ONo Rush TAT requested on COC:
If yes, then all conditions below were met: If no, then mark box & describe issue (use comments area if necessary):
Chain of Custedy Present 0
Chain of Custody Filled Out a
Relinguished Signature & Sampler Name COC O
Samples Arrived within Hald Time

(]
Sufficient Volume ]
Correct Containers Used 0
Containers Intact

]
Sample Labels match COC (sample IDs & date/time of collection) ]

No Labels: O No Time/Date on Labels: O
All containers needing preservalion are found to be in a
cempliance with EPA recommendation.
No Headspace in VOA Vials ( >6mm):

O
Client Notification/ Resolution:

Person Contacted: Date/Time:

Comments/ Resolution (use back for additional comments):

T

|

Project Manager Review:

|
Y o) \\y\

VA T

Finished Product Information Only

F.P. Sample ID:

Production Code:

Date/Time QOpened:

Number of Unopened Bottles Remaining:

Extra Sample in Shed: Yes No

Size & Qty of Bottles Received

x 5 Gal

2.5 Gal
1 Gal

1 Liter
500 mL

250 mL
Other:

X oX X X X X
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) L Pace Analytical Erergy Services, L1.C
e Aralytics! 220 William Pitt Way
. Pittsburgh, PA 15238

Phone: (412) B26-5245
Fax: (412) 826-3433

September 30, 2015

Jennifer Anderson

Pace Analytical Services, Inc.
1700 Elm Street

Suite 200

Minneapolis, MN 55414

RE: PS BETA NIROP /10322358
Pace Workorder: 16727

Dear Jennifer Anderson:

Enclosed are the analytical results for sample(s) received by the laboratory on Tuesday, September 22, 2015.
Results reported herein conform to the most current NELAC standards, where applicable, unless otherwise
narrated in the body of the report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Ruth Welsh 09/30/2015

Customer Service Representative

Enclosures
As a valued client we would appreciate your comments on our service.
Please email info@microseeps.com. Total Number of Pages g?)
Report ID: 16727 - 708946 Page 1 of 11
L CERTIFICATE OF ANALYSIS
*—‘*;’nelac”ﬁ; This report shall not be reproduced, except in full,

withiout the written consent of Pace Analytical Energy Services, LLG.
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Pace Analytical Energy Services, LLC
220 William Pitt Way
Pitisburgh, PA 15238

Phone: {412) B26-5245
Fax: {412) 826-3433

LABORATORY ACCREDITATIONS & CERTIFICATIONS

Accreditation ID: 02-00538 .
cope' NELAP Non-Potable Water and Solid & Hazardous Waste

Accreditor: South Carolina Department of Health and Environmental Centrel, Office of Environmental
Laboratory Certification

Accreditation 1D: 88009003 w

|
|
i
Accreditor: Pennsylvania Department of Environmental Protection, Bureau of Laboratories ‘
\
|
\

Scope: Clean Water Act (CWA); Resource Conservation and Recovery Act (RCRA)
Accreditor: NELAP: New Jersey, Department of Environmental Protection
Accreditation ID: PA026

Sope: _ NoPoabie ar; Vii d eial aterials

Accreditor: NELAP: New York, Department of Health Wadsworth Center

Accreditation ID: 11815
Scopta‘ Non-Potable Water; Solid and Hazardous Waste

Accreditor: State of Connecticut, Department of Public Health, Division of Envirohmental Health
Accreditation ID:  PH-0263 |
Scope: Clean Water Act {CWA) Resource Conservation and Recovery Act (RCRA)

Accreditor: NELAP: Texas, Commission on Environmental Quality
Accreditation ID:  T104704453-09-TX
S : Non-Potable W.

Accreditor; State of New Hampshire

Accreditation ID: 299409
Scope: Non-potable water

Accreditor: State of Georgia

Accreditation ID: Chapter 391-3-26
Scope: As per the Georgia EPDD Rules and Regulations for Commercial Laboratories, PAES is

accredited by the Pennsylvania Department of Environmental Protection Bureau of
Laboratories under the National Environmental Laboratory Approval Program (NELAC)

Report ID: 16727 - 708946 Page 2 of 11

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Energy Services, LLC.
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Workorder: 16727 PS BETAMNIROP / 10322358

Pace Analytical Energy Services, LLG

220 Willizm Pitt Way
Pittsburgh, PA 15238

Phane: (412} 826-5245

Fax: {412) 826-3433

Lab ID

Date Collected

Date Received

167270001
167270002
167270003
167270004

Report ID: 16727 - 708946

SAMPLE SUMMARY
Sample 1D Matrix
PMW-04 Water
PMW-03 Water
PMW-02 Water
PMW-01 Water

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full,
without the writter consent of Pace Analytical Energy Services, LLC.

91152015 14:25
9/15/2015 15:45
9/16/2015 11:35
9M16/2015 14:25

9/22/2015 12:00
9/22/2015 12:00
9/22/20156 12:00
9/22/20156 12:00

Page 3 of 11
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/QQ . Pace Analytical Energy Services, LLC |
Sl Pace et 220 William Pitt Way |

Pittsburgh, PA 15238 |

Phone: (412) 826-5245
Fax: (412) 826-3433

ANALYTICAL RESULTS

Workorder: 16727 PS BETANIROP [/ 10322358

Lab iD: 167270001 Date Received: 9/22/2015 12:00  Matrix: Water §

Sample il PMW-04 Date Collected: 9/15/2015 14:26

Parameters Results Units PQL MDL DF  Analyzed By Qualifiers

EDenors - MICR
- Analysis Desc: AM21G. Lo Analytical Method: AM21G _ .

Acetic Acid ' 14 mgh 50 0891 9/20/2015 21:54 BW n

Propionic Acid 5.0U mgfi 5.0 0731 9/29/2015 21:54 BW n

Pyruvic Acid 50U mgh 5.0 0411 9129/2015 2154 BW n

Butyric Acid 5.0 U mgfi 5.0 1.4 1 92912015 21:54 BW n

Lactic Acid 10U mght 10 241 9/209/201521:54 BW n
Repert 1D: 16727 - 708846 Page 4 of 11

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full,
without the written consent of Pace Ana_lytical Energy Services, LLC.
Page 57 of 78




220 Wiltiam Pitt Way

/2 P Pace Analytical Energy Services, LLC
Lacesnabical
’ . Pittsburgh, PA 15238

Phone: (412) 826-5245
Fax: (412) 826-3433

ANALYTICAL RESULTS
Workorder: 16727 PS BETA NIROP / 10322358
Lab ID: 167270002 Date Received: 9/22/2015 12:00  Matrix: Water
Sample 1D: PMW-03 Date Collected: 9/15/2015 15:45
Parameters Results Units PQL MDL DF  Analyzed By Qualifiers
EDonors - MICR
" Analysis Desc: AM21G o © . iiCAnalytical Method: AM21G
Acetic Acid 480 mgl 50 0891  9/720/201500:17 BW n
Propienic Acid 5.0U mg/l 5.0 073 1t 9/29/2015 00:17  BW n
Pyruvie Acid 50U mgll 5.0 0.41 4 9/29/2015 00:17  BW n
Butyric Acid 50U mg/l 50 - 14 1 9/29/2015 00:17  BW n
Lactic Acid 10U mg/t 10 241 9/29/2015 00:17 BW n
Report ID: 16727 - 708946 Page 5 of 11

CERTIFICATE OF ANALYSIS

This reper shall not be reproduced, except in full,
without the written consent of Pace Analyticat Energy Services, LLC.
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/',?A Stical Pace Analyticat Energy Services, LLC
R 220 William Pitt Way

Pitisburgh, PA 15238

Phone: {412) 826-5245
Fax: (412) 626-3433

ANALYTICAL RESULTS |

|

Workorder; 16727 PS BETA NIROP / 10322358

Lab ID: 167270003 Dafe Received: 9/22/2015 12:00  Matrix: Water 1

Sampie 1D PMW-02 Date Collected: 9M6/2015 11:35

Parameters Results Units PQL MDL DF  Analyzed By Qualifiers

EDonors - MICR

;Analyéis Desc: AMR1G L 7o Analytical Method: AM21G -0 0 o e IR

Acetic Acid 1.7J mg#t 50 0891  9/29/201500:40 BW n

Propionic Acid 50U mght 5.0 0.73 1 9/29/2015 00:40 BW n

Pyruvic Acid 5.0U mgh 5.0 0.41 1 9/29/2015 00:40 BW n

Butyric Acid 5.00 mgh 5.0 14 1 9/29/2015 00:40 BW n

Lactic Acid 10U mgA 10 24 1 9/29/2015 00:40 BW n
|
|
|
\
|
|
|
|
|
|
|
|
|

Report ID; 16727 - 708946 Page 6 of 11

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full,
without the writien consent of Pace Analytical Enengy Services, LLC.

Page 59 of 78
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Workorder: 16727 PS BETA NIROP / 103223568

ANALYTICAL RESULTS

Pace Analytical Energy Services, LLC
220 William Pitt Way
Pittsburgh, PA 15238

Phone: (412) 826-5245
Fax: (412) 826-3433

Lab ID: 167270004
Sample 1D: PMW-01

Date Received: 9/22/2015 12:00

Date Collected: 9/16/2015 14:25

Matrix: Water

Parameters Resulls Units PQL MDL DF  Analyzed By Qualifiers
EDonors - MICR

Analysis Desc: AM21G ~ ~ o Analytical Method: AM21G. :
Acetic Acid 5.0U mg/l 50 0891 9/29/2015 01:04 BW n
Propionic Acid 5.0U mg/l 5.0 073 1 9/29/2015 01:04 BW n
Pyruvic Acid 5.0Y myg/l 5.0 0.41 1 9/29/201501:04 BW n
Butyric Acid 50U my/ 5.0 1.4 1 9/29/2015 01:04 BW n
Lactic Acid 10U mg/l 10 241 9/29/2015 01:04 BW n
Report ID: 16727 - 708946 Page 7 of 11

w.ithout b

CERTIFICATE OF ANALYSIS

This report shall rot be reproduced, except in fuff,
he written consent of Pace Analytical Energy Services, 11.C.
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Pace Analytical Energy Services, LLC
220 William Piit Way
Pittsburgh, PA 15238

" FRce Anatyiical”

I

Phone: {412} 826-5245
Fax: {412} 826-3433

ANALYTICAL RESULTS QUALIFIERS

Workorder: 16727 PS BETANIROP / 10322358

DEFINITIONS/QUALIFIERS

Disclaimer : The Pennsylvania Department of Environmental Protection (PADEP) has decided 1o no longer recognize analyses that do not
produce data for primary compliance, for NELAP accreditation. The methods affected by this decision are AM20GAX, AMZ21G,
SWB46 7199 and AM4.02. The laboratory shall continue to administer the NELAP/TNI standard requirements in the performance
of these methods.

MDL Method Detection Limit. Can be used synonymously with LOD; Limit Of Detection.

PQL Practical Quanitation Limit. Can be used synonymously with LOGQ; Limit bf Quantitation.
ND Mot detected at or above reporting limit.

DF Dilution Factor.

S Surrogaie.

RPD Relative Percent Difference.

% Rec  Percent Recovery.

U Indicates the compound was analyzed for, but not detected at or above the noted concentration.
J Estimated concentration greater than the set method detection limit (MDL) and less than the sel reporting fimit (PQL).
n The laboratory does not hold NELAP/TNI accreditation for this method or analyte.
Report ID: 16727 - 708946 Page 8 of 11

CERTIFICATE OF ANALYSIS

This report shall not be repreduced, except in full,
without the written consent of Pace Analylical Energy Services, LLC.

|
|
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//-i? Pace Analytical Energy Services, LLC
ce Aral :
Pl crd 220 Wilkiam Fitt Way

Pittsburgh, PA 15238

Phone: (412) 826-5245
Fax: {(412) 626-3433

QUALITY CONTROL DATA

Workorder: 16727 PS BETA NIROP / 10322358

QC Batch: EDON/2645 Analysis Method: AM21G
QC Batch Method:  AMZIG
Associated Lab Samptes: 167270001, 167270002, 167270003, 167270004

METHOD BLANK: 37261

Blank Reporting

Parameter Units Result Limit Qualifiers

EDonors

Acetic Acid mg/l 50U 50 n

Propionic Acid mg/l 50U 50 n

Pyruvic Acid mg/l 5.0U 50 n

Butyric Acid my/l 50U 50n

Lactic Acid mg/l 10U 0 n

LABORATORY CONTROL SAMPLE: 37262

Spike LCS LCS % Rec

Parameier Units Cone. Resuit % Rec Limits Qualifiers

EDonors

Acetic Acid mg/l 100 a5 g5 70-130 n

Propionic Acid mgll 100 94 94 70-130 n

Pyruvic Acid mg/l 100 83 83 70-130 n

Butyric Acid mg/l 100 94 94 70-130 n

Lactic Acid mg/l 100 90 a0 70-130 n

MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 37263 37264 Original: 167270001

Original Spike MS MSB MS MSC % Rec Max

Parameter Units Result Conc. Result Result % Rec % Rec Limit RPD RPD Qualifiers

EDonors

Acetic Acid mgfl 11 100 120 110 123 111 70-130 10 20 n

Propionic Acid mgfl ¢ 100 120 110 117 107 70130 89 20 f

Pyruvic Acid mg/l o 100 9z 83 gz 83 70130 10 20 n

Butyric Acid mg/l ¢ 100 i20 110 118 107 70-130 9.8 20 n

Lactic Acid mgil o 100 99 92 Q9 92 70130 7.3 20 n

|
Report |D: 16727 - 708946 Page 9 of 1 ' ‘ }
|

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Energy Services, LLC.
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/Q cal Pace Analytical Energy Services, LLC
: " .
/e ceAnalytical 220 Willlam Pitt Way

Pittsburgh, PA 15238

Phone: (412) 826-5245

g ricroseens Fax: (412) 826-3433

g YIRS
it

QUALITY CONTROL DATA QUALIFIERS

Workorder: 16727 PS BETA NIROP / 10322358

QUALITY CONTROL PARAMETER QUALIFIERS

n The laboratory does not hold NELAP/TNI accreditation for this method or analyle.
Report ID: 16727 - 708946 Page 10 of 11
P CERTIFICATE OF ANALYSIS
5 nela V;i This report shall not be reproduced, except in full,

without the writen consent of Pace Analytical Energy Services, LLC.
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/’? = Pace Analytical Energy Services, LLC
e - 220 Willram Pitt Way

Pittsburgh, PA 15238

Phone: (412) 826-5245

microscggs = Fax: (412) 826-3432

e
e

QUALITY CONTROL DATA CROSS REFERENCE TABLE

Workorder: 16727 PS BETA NIROP / 10322358

Analysis

Lab ID Sample ID Prep Method Prep Batch Analysis Method Baich

167270001 . PMW-04 AMZ1G EDON/2645

167270002 PMW-03 AMZ1G EDON/2645

187270003 PMW-02 AMZ1G EDON/2645

167270004 PMW-01 AMZ1G EDON/2645
|
|
|
|

Report ID: 16727 - 708946 Page 11 of 11

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Energy Services, LLC.
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Cooler Receipt Foria

e e TP wer e =
—

, o By D7 ? ey L :7
/0 b w}’g) Lab Work Order: /éf 7?\-7

Client Name: _ [ ce ~ VN Project:
A, Shipping/Container Information {circle appropriate response)
Courier: e;_E"» UpPs  USPS | Cliant  Ciher: Air bill Presen@) No
Trecking Mumber: é}q“g?’ gééf/é C/:Z? _

TNo Seals Intact: Yes,jl No

Custody Seal on Cooler/Box Present: //Yes

. - '/_‘_'ht-‘ .
Cooler/Box Packing Material: gybble Wrdp Absorbent Foam Other

Type of icey” Wet, 8lue  None - {ce Intact: @s Melted _
o e Pt
- . v 3 4 e P LA
Cooler Temnperature: :5 -'C? ¢ Radiation Screened: Yes No Chain of Custody Preseng’ jfs No
Comments!

B. Laboratery Assignment/Log-in (check appropriate response)

ves | WO | N/A | Comment
Reference non-Lonformance

Chain of Custody properly filled out

Chain of Custody relinguished

Sampler Neme & Signature on CGC
P g

1

(-

Containers intact ' l//
i

W

V4

Were samples in separate bags

Sample container labels match COC
Sample name/date and time coilectad

Sufficient volume provided

PAES containers used ) “\,//

, —— — .
Are conrainers properly preserved for the reguested testing?

(as labeled)
If an unknown preservation state, were containers checked? [/

I yes, s=e pH form.
Exception: VOA's coliform

Was volume for dissolved testing field filterad, as noted on
| the COC? Was volume received in a preserved container?

Comments:

. . \ : . L Prary e
Cooler contents examinad/received by : i Date: 7 c AR S

Project Manager Review ! ' &O‘ Date: Q*% AT AY

-
A

E.

asl
"

E-0Q-009-rev. 00, 20 Nov2014
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/F? Archtical” Pace Analytical Energy Services, LLC
7 = 220 Willlam Piit Way

Pittsburgh, PA 15238

Phone: {412} 826-5245
Fax: (412} 826-3433

Cctober 8, 2015

Jennifer Anderson

Pace Analytical Services, Inc.
1700 Elm Street

Suite 200

Minneapolis, MN 55414

RE: PS BETA NIROP / 10322358
Pace Workorder: 16738

Dear Jennifer Anderson:

Enclosed are the analytical results for sample(s) received by the laboratory on Wednesday, September 23,
2015.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Ruth Welsh 10/08/2015

Customer Service Representative

Enclosures

As a valued client we would appreciate your comments on our service. .
Please email info@microseeps.com. Total Number of Pages &é

Report ID: 16738 - 712720 Page 1 of 4

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full,
without the written conseat of Pace Analytical Energy Services, LLC.
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Q&An&;}ﬂc&l N

Client Pace MN Pace Analytical CSIA Center

1700 EIm Street, Suite 200 220 Willlam Pitt Way
Minneapolis, MN 55414 Pittsburgh, PA 15238
Project PS Beta Nirop Tel: 412.826.5245
Project # 10322358 Report by: Dr. Yi Wang
Repoit to Jennifer Anderson Director, CSIA Center of Excellence
Tel: 612.607.1700 Cell: 609.721.2843
Email: iennifer.anderson @ pacelabs.com Email; yi.wang@zymaxusa.com

REPORT OF ENVIRONMENTAL FORENSICS ISOTOPE ANALYSES

Date Received: 9/23/2015
Date Reported: 10/8/2015

Water sampie submitted for 8'°C (%. VPDB) stable carbon isotope forensics of chlorinated solvents

Pace CSIA = Client's Sample ID 3°C 5% 8¢ 8c &% 8%
Lab ID " Description TCE cDCE tDCE 11DCE 11DCA VC
167381 PMW-04 556 -13.30 -17.99 Y- v. Y.
16738-2 PMW-03 2182 -2809 2807 V- Y. 2094
16738-3 PMW-02 063 -26.20 -3525 -16.80 -27.41 -29.05
16738-4 PMW-01 524 -20.87 -33.97 '-13.89 -26.28 -31.62
c¢DCE & tDCE: cis & trans -1,2-dichloroethene 11DCA: 1,1-dichloroethane VC: vinyl chioride
TCE: trichloroethene 11DCE: 1,1-dichloroethene

\Target analyte produced a low peak signal and the result is considered usable to + 2%, but not the standard + 0.5%
Y_Either there was no peak corresponding to the target analyte or that such a peak did not produce a reliable CSIA resuit

Method: Compound Specific Isotope Analysis for *C and H by GC-IRMS, for ¥Cl by GC-qMS

s 5% 5%c &% &% &%
Quality Control STDs - TCE~ c¢DCE {DCE 11DCE 11DCA - VC-.
QC-1 2515 -8.99 -20.51 -28.59 -32.00 -28.05
QC-2 2515 -9.89 -20.50 -28.33 -32.40 -28.14
Mean -25.15 -8.94 -2051 -2846 -32.20 -28.10
Analytical precision (16) 0.00 = 0.07 0.01 0.18 028 0086

Pace CSIA Forensic Isotope Services

Product or Dissolved Organics: Chlorinated Solvents, Oil, Extract, Fraction and Kerogen
3D-CSIA of '*C, ¥C), and ?H for PCE, TCE, DCE, MTBE, BTEX, 1,4-Dioxane, Alkanes, Gasoline and Oif; Bulk *C, *H, "%0, *S, and N
Gas Sample
Gas Composition and 2D-CSIA of *C and 2H of C1 to C5; P*C of CO,; ™C of C1 and CO,; S of H,S; ®N and 0 of N,O gas
Water and Dissolved Inorganics
2H, *H and "0O; s and '®0 of dissolved sulfate; *'S of dissolved H,5
**N and "°0 of dissolved Nitrate; "N of Ammonia; "C of dissolved CO,and Carbonate/Bicarbonate
Soil and Minerals
¢, ''0, N, ¥s, DiH; MC of carbanale or organics
Post-Analysis Forensic Isotope Data Interpretation

Page 68 of 78
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% Document Name: Document Revised: 23Feb2015
. Sample Condition Upon Receipt Form Page 1 of1l
_[/PaceAnaMmai Document No.: Issuing Authority:
{ F-MN-L-213-rev.13 Pace Minnesota Quality Office

Clent Norne: Tt WO# 10322358

[CLOAN

o De o Oss 0o | IR AN
: P [speebee  [other: 19322358

[Jcommercial ace

Tracking Number:

Opti I Proj. D ; Proj. N :
Custody Seal on Cooler/Box Present? TMves f\fc: Seals Intact? [:]Yes %Em}/‘ ptiona roj. Due Date rol- Name |
Packing Material: [ |Bubble Wrap Eﬁ;bhle Bags [ JNone [ JOther: Ternp Blank? [3%? [ne
Thermometer 7] 588A9130516413 BR8A912167504 . '
T f ice: Wet Blue None Sampl ce, cooling process has begun
Used: Classaoiassicoss  Peorler  Elwe [ 0 [Jsamples on ice, cooling p gun
Cooler Temp Read (°C): [ *’L‘Zf Cooler Temp Corrected (°C): ’ 7 'Zau Biological Tissue Frozen? [ives _N/A
Temp should be above freeZing to 6°C Correction Factor: -~ g Date and Initials of Person Examining Contents : I fész{

USDA Regulated Soil { [£] N/A, water sample)
Did samples originate in a quarantine zone within the United States: AL, AR, AZ, CA, FL, GA, 1D, LA, Bid samples originate from a fereign source {internationally,
IS, NC, NM, NY, OK, OR, 5C, TN, TX or WA (check maps)? [CJves [No  including Hawali and Puerto Rico)? [res [ Ino
If Yes to either guestion, fill out a Regulated Soil Checklist {F-MN-Q-338) and include with SCUR/COC paperwork.
el COMMENTS:
Chain of Custody Present? /DND [CIN/a | 1
Chain of Custody Filled Out? I}ﬂ{;&/{jm EIn/a | 2.
Chain of Custody Relinquished? Yes.. [dno  EIN/A | 3.
Sampler Name and/or Signature on €OC? [zﬁ;/ DN6 Cna | 4
Samples Arrived within Hoid Time? es  [no- [ON/A | S
Short Hold Time Analysis (<72 hr}?  Ives :3/ [In/a | 6
Rush Turn Around Time Requested? Cves, szfﬁ [Cinga | 7.
Sufficient Yolume? {Er\,'/e;— Cve [Onja i 8.
Correct Containers Used? e Onfa i s
-Pace Containers Used? Ye;}/ Ovo [Cnia
Containers intact? @{;5/ N Cn/a i 200 ’
Filzered Volume Received for Dissolved Tests? Ypf/ [No DN}A 11. Note if sediment is visible in the dissolved container
Sample Labels Match COC? X’/Iﬁ;es One  [On/a | 212,
-includes Date/Time/IDfAnalysis  Matrix: ~ y i
Cilleccir;tda;ners needing acid/base preservation have been Yes _— 13 f?fﬂm;'\‘oa ‘?’émsoa }’@ﬁaOH hal
All cor?tainers'needing preservationlare found to be in Sample # f"?{‘,ﬁf-{ {
compliance with EPA recommendation? H(/
{HNOs, Hz50,, HCI<2; NaOH >8 Sulfide, NaQH>12 Cyanide) [ves Oinsa
IO et 0C Cves Oy G | comptoteas_ U preserer | 1{55760
: Headspace in VOA Vials { >6mm)? [ves [aﬁo On/a | 4. ’
Trip Blank Present? Bf:( 5 [One  [In/a 35,
Trip Blank Custedy Seals Present? Yes [ Ne [In/A
Pace Trip Btank Lot # (if purchased): f,‘:) 1%5!5 "Di
CLIENT NOTIFICATION/RESOLUTION Field Data Required? [ JYes [ No
Person Contacted: Date/Time:

Comments/Resolution: ‘Recewed  BPBY for 100 gnalsies, nbumel  with olienl  $ et
With  analysis. dud apmps

)
Project Manager Review; /) N Date: QI’ ,I

Note: Whenever there is a discrepancy @ feétﬂg orth Carcling compllance samples, a copy of this form will be sent to the North Caroling DEHNR Certification Office {i.e out of
hold, incorrect preservative, out of temp, incorfect containers).
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Cooler Receipt Form

P Sra=T

e et

Client Name: /[ Zidg ~ SN Project: 0D a LB Lab Work Order: by /- SE

A.

G P

T xS TR e R T,

Shipping/Container information (circle appropriate response)

Courier: FedEx UPS USPS Client {iOthe;. = - Air bill Present: Yes No

Tracking Number:

Custody Seal on Cooler/Box Present:  Yes @g,/f Seals Intact: Yes No

Cooler/Box Packing Material: - Bubble Wrap  Absorbent Foan*(f/gthey

// ‘. g . , . ‘.“
Type of jce: {Wet.ﬁ Blue None Ice Intact:CYesf_/}Melted

Cooler Temperature: S f.ﬁ Radiation Screenead: Yes ({Jo /, Chain of Custody Present: ﬁesi} No

Comments: : .

Laboratery Assignment/Log-in {check appropriate response)

YES | RO | NfA | Comment
Reference non-Conformance

Chain of Custody pronerly filled out i
Chain of Custody relinguished 3 ‘ e
Sampler Name & Signa’furé on COC ) L
Containers intact ‘ ‘ v

Were samples in separate bags : W
Sample container fabels match COC
Sample name/date and time collected v
Sufficient volume provided v

PALS tontainers used‘ -
Are containers property preserved for the requested testing? -

(as labeled)

..... If yes, see pH form.

If an unknown preservation state, were containers checked?
Exception: VOA's coliform

Was volume for dissoived testing field filtered, as noted on At
the COC? Was volume recefved in a preserved container?

Comments:

Cooler contents examined/received by : L Date; 7. oAl &g

e Y ~ st
Project Manager Review : (}éﬁ / Date: f:f CXJ\%{Q

F-PAE-Q-009-rev.00, 20 Nov2014
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Comments:
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The QuantArray® Approach

Quantification of Dehalococcoides spp., the only known bacterial group capable of complete reductive dechlorination of PCE and TCE
to ethene, has become an indispensable component of assessment, remedy selection, and performance monitoring at sites
impacted by chlorinated solvents. While undeniably a key group of halorespiring bacteria, Dehalococcoides spp. are not the only
bacteria of interest in the subsurface because reductive dechlorination is not the only potential biodegradation pathway operative
at contaminated sites, and chlorinated ethenes are not always the primary contaminants of concern. The Chlorinated QuantArray®
not only includes a variety of halorespiring bacteria (Dehalococcoides, Dehalobacter, Dehalogenimonas, etc.) to assess the potential
for reductive dechlorination of chloroethenes, chloroethanes, chlorobenzenes, chlorophenols, and chloroform, but also provides
quantification of functional genes involved in aerobic (co)metabolic pathways for biodegradation of chlorinated solvents and even
competing biological processes. Thus, the QuantArray® will give site managers the ability to simultaneously yet economically
evaluate the potential for biodegradation of a spectrum of common chlorinated contaminants through a multitude of anaerobic and
aerobic (co)metabolic pathways to give a much more clear and comprehensive view of contaminant biodegradation.

The Chlorinated QuantArray® is used to quantify specific microorganisms and functional genes to evaluate the following:

_ _ eQuantification of important halorespiring bacteria (e.g. Dehalococcoides,
Anaerobic Reductive Dehalobacter, Dehalogenimonas, Desulfitobacterium spp.) and key functional genes
Dechlorination (e.g vinyl chloride reductases, TCE reductase, 1,2-DCP reductase) responsible for

reductive dechlorination of a broad spectrum of chlorinated solvents.

eSeveral different types of bacteria including methanotrophs and some
toluene/phenol utilizing bacteria can co-oxidize TCE, DCE, and vinyl chloride. The
Chlorinated QuantArray® quantifies functional genes like soluble methane
monooxygenase encoding enzymes capable of co-oxidation of chlorinated ethenes.

Aerobic Cometabolism

Aerobic (Co)metabolism of VinyI eEthene oxidizing bacteria are capable of cometabolism of vinyl chloride. In some
. cases, ethenotrophs can also utilize vinyl chloride as a growth supporting substrate.
chloride The QuantArray® targets key functional genes in ethene metabolism.

How do QuantArrays® work?

The QuantArray® in many respects is a hybrid technology combining the highly parallel detection of microarrays with the accurate
and precise quantification provided by gPCR into a single platform. The key to highly parallel gPCR reactions is the nanoliter fluidics
platform for low volume, solution phase qPCR reactions.

2 10515 Research Drive
Knoxville, TN 37932

Phone: 865.573.8188

Fax: 865.573.8133

www.microbe.com
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How are QuantArray® results reported?

One of the primary advantages of the Chlorinated QuantArray® is the simultaneous quantification of a broad spectrum of different
microorganisms and key functional genes involved in a variety of pathways for chlorinated hydrocarbon biodegradation. However,
highly parallel quantification combined with the various metabolic and cometabolic capabilities of different target organisms can
complicate data presentation. Therefore, in addition to Summary Tables, QuantArray® results will be presented as Microbial
Population Summary and Comparison Figures to aid in data interpretation and subsequent evaluation of site management activities.

Types of Tables and Figures:

-

sFigure presenting the concentrations of QuantArray® target populations (e.g.
Microbial Population Summary Dehalococcoides spp.) and functional genes (e.g. vinyl chloride reductase) relative to
typically observed values.

e Tables of target population concentrations grouped by biodegradation pathway and

Summary Tables contaminant type.

*Depending on the project, sample results can be presented to compare changes over
Comparison Figures time or examine differences in microbial populations for along a transect of the
dissolved plume.

10515 Research Drive
Knoxville, TN 37932
Phone: 865.573.8188
Fax: 865.573.8133
www.microbe.com
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Results
Table 2. Summary of the QuantArray® results obtained for monitoring wells.
Sample Name PMW-04 PMW-03 PMW-02 PMW-01

Reductive Dechlorination (cells/mL) (cells/mL) (cells/mL) (cells/mL)
Dehalococcoides spp. (DHC) 7.78E+02 6.74E+02 7.47E+03 8.90E+03

tceA Reductase (TCE) <5.00E-01 <5.00E-01 <5.00E-01 <5.00E-01

BAV1 Vinyl Chloride Reductase (BVC) <5.00E-01 <5.00E-01 <5.00E-01 <5.00E-01

Vinyl Chloride Reductase (VCR) <5.00E-01 <5.00E-01 <5.00E-01 <5.00E-01
Dehalobacter spp. (DHBt) 1.73E+03 5.51E+02 1.63E+04 2.30E+03
Dehalobacter DCM (DCM) <4.60E+00 <4.70E+00 <4.70E+00 <4.70E+00
Dehalogenimonas spp. (DHG) 5.89E+03 2.51E+03 3.32E+04 4.90E+04
Desulfitobacterium spp. (DSB) 2.10E+03 2.43E+03 1.12E+04 4.81E+03
Dehalobium chlorocoercia (DECO) <4.60E+00 <4.70E+00 <4.70E+00 <4.70E+00
Desulfuromonas spp. (DSM) 4.76E+02 1.21E+03 5.64E+02 8.60E+03
Chloroform reductase (CFR) <4.60E+00 <4.70E+00 <4.70E+00 <4.70E+00
1,1 DCA Reductase (DCA) <4.60E+00 <4.70E+00 <4.70E+00 <4.70E+00
1,2 DCA Reductase (DCAR) <4.60E+00 <4.70E+00 <4.70E+00 <4.70E+00
Aerobic (Co)Metabolic
Soluble Methane Monooxygenase (SMMO) 3.13E+02 1.50E+02 7.52E+02 5.38E+02
Particulate Methane Monooxygenase (PMMO) 9.00E-01 (J) 8.00E-01 (J) 4.27E+02 1.30E+00 (J)
Toluene Dioxygenase (TOD) 1.70E+03 2.56E+04 4.41E+04 2.09E+04
Phenol Hydroxylase (PHE) 5.56E+02 6.71E+02 1.11E+03 1.35E+03
Trichlorobenzene Dioxygenase (TCBO) <4.60E+00 <4.70E+00 <4.70E+00 <4.70E+00
Toluene Monooxygenase 2 (RDEG) 1.30E+02 <4.70E+00 1.00E+03 4.12E+02
Toluene Monooyxgenase (RMO) 1.24E+02 9.16E+01 1.66E+02 1.76E+02
Ethene Monooxygenase (EtnC) <4.60E+00 <4.70E+00 <4.70E+00 <4.70E+00
Epoxyalkane transferase (EtnE) <4.60E+00 <4.70E+00 <4.70E+00 <4.70E+00
Dichloromethane dehalogenase (DCMA) <4.60E+00 <4.70E+00 <4.70E+00 <4.70E+00
Other
Total Eubacteria (EBAC) 1.58E+06 1.06E+06 4.69E+06 1.66E+06
Sulfate Reducing Bacteria (APS) 1.09E+04 1.24E+02 1.71E+04 2.06E+04
Methanogens (MGN) 6.62E+01 1.58E+01 7.94E+01 3.84E+01

Legend:

NA = Not Analyzed NS = Not Sampled J = Estimated gene copies below PQL but above LQL | = Inhibited

< = Result not detected

10515 Research Drive
Knoxville, TN 37932
Phone: 865.573.8188
Fax: 865.573.8133
www.microbe.com
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Figure 1. Microbial population summary to aid in evaluating potential pathways and biodegradation of specific contaminants.
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! Desulfitobacterium dichloroeliminans DCA1. > Implicated in reductive dechlorination of dichlorobenzene and potentially chlorobenzene
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Figure 2. Microbial population summary to aid in evaluating potential pathways and biodegradation of specific contaminants.
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Chlorinated Benzenes DHC, DHBt?, DECO
Chlorinated Phenols DHC, DSB

Chlorinated Propanes

DHC, DHG, DSB*

! Desulfitobacterium dichloroeliminans DCA1. > Implicated in reductive dechlorination of dichlorobenzene and potentially chlorobenzene
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Figure 3. Microbial population summary to aid in evaluating potential pathways and biodegradation of specific contaminants.
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Figure 4. Microbial population summary to aid in evaluating potential pathways and biodegradation of specific contaminants.
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Table 2. Summary of the QuantArray® results for microorganisms responsible for reductive dechlorination.

Sample Name PMW-04 PMW-03 PMW-02 PMW-01
Reductive Dechlorination (cells/mL) (cells/mL) (cells/mL) (cells/mL)
Dehalococcoides spp. (DHC) 7.78E+02 6.74E+02 7.47E+03 8.90E+03
tceA Reductase (TCE) <5.00E-01 <5.00E-01 <5.00E-01 <5.00E-01
BAV1 Vinyl Chloride Reductase (BVC) <5.00E-01 <5.00E-01 <5.00E-01 <5.00E-01
Vinyl Chloride Reductase (VCR) <5.00E-01 <5.00E-01 <5.00E-01 <5.00E-01
Dehalobacter spp. (DHBt) 1.73E+03 5.51E+02 1.63E+04 2.30E+03
Dehalobacter DCM (DCM) <4.60E+00 <4.70E+00 <4.70E+00 <4.70E+00
Dehalogenimonas spp. (DHG) 5.89E+03 2.51E+03 3.32E+04 4.90E+04
Desulfitobacterium spp. (DSB) 2.10E+03 2.43E+03 1.12E+04 4.81E+03
Dehalobium chlorocoercia (DECO) <4.60E+00 <4.70E+00 <4.70E+00 <4.70E+00
Desulfuromonas spp. (DSM) 4.76E+02 1.21E+03 5.64E+02 8.60E+03
Chloroform reductase (CFR) <4.60E+00 <4.70E+00 <4.70E+00 <4.70E+00
1,1 DCA Reductase (DCA) <4.60E+00 <4.70E+00 <4.70E+00 <4.70E+00
1,2 DCA Reductase (DCAR) <4.60E+00 <4.70E+00 <4.70E+00 <4.70E+00
Figure 5. Comparison - Microbial populations involved in reductive dechlorination.
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Table 3. Summary of the QuantArray® results for microorganisms responsible for aerobic (Co)metabolism.

Sample Name PMW-04 PMW-03 PMW-02 PMW-01
Aerobic (Co)Metabolic (cells/mL) (cells/mL) (cells/mL) (cells/mL)
Soluble Methane Monooxygenase (SMMO) 3.13E+02 1.50E+02 7.52E+02 5.38E+02
Particulate Methane Monooxygenase (PMMO) 9.00E-01 (J) 8.00E-01 (J) 4.27E+02 1.30E+00 (J)
Toluene Dioxygenase (TOD) 1.70E+03 2.56E+04 4.41E+04 2.09E+04
Phenol Hydroxylase (PHE) 5.56E+02 6.71E+02 1.11E+03 1.35E+03
Trichlorobenzene Dioxygenase (TCBO) <4.60E+00 <4.70E+00 <4.70E+00 <4.70E+00
Toluene Monooxygenase 2 (RDEG) 1.30E+02 <4.70E+00 1.00E+03 4.12E+02
Toluene Monooyxgenase (RMO) 1.24E+02 9.16E+01 1.66E+02 1.76E+02
Ethene Monooxygenase (EtnC) <4.60E+00 <4.70E+00 <4.70E+00 <4.70E+00
Epoxyalkane transferase (EtnE) <4.60E+00 <4.70E+00 <4.70E+00 <4.70E+00
Dichloromethane dehalogenase (DCMA) <4.60E+00 <4.70E+00 <4.70E+00 <4.70E+00

Figure 6. Comparison - Microbial populations involved in aerobic (Co)metabolism.
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Table 4. Summary of the QuantArray® results for total bacteria and other populations.

Sample Name PMW-04 PMW-03 PMW-02 PMW-01
Other (cells/mL) (cells/mL) (cells/mL) (cells/mL)
Total Eubacteria (EBAC) 1.58E+06 1.06E+06 4.69E+06 1.66E+06
Sulfate Reducing Bacteria (APS) 1.09E+04 1.24E+02 1.71E+04 2.06E+04
Methanogens (MGN) 6.62E+01 1.58E+01 7.94E+01 3.84E+01

Figure 7. Comparison - Microbial populations.
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Interpretation

The overall purpose of the Chlorinated QuantArray® is to give site managers the ability to simultaneously yet economically evaluate
the potential for biodegradation of a spectrum of common chlorinated contaminants through a multitude of anaerobic and aerobic
(co)metabolic pathways in order to provide a clearer and more comprehensive view of contaminant biodegradation. The following
discussion describes interpretation of results in general terms and is meant to serve as a guide.

Reductive Dechlorination — Chlorinated Ethenes: While a number of bacterial cultures including Dehalococcoides, Dehalobacter,
Desulfitobacterium, and Desulfuromonas spp. capable of utilizing PCE and TCE as growth-supporting electron acceptors have been
isolated [1-5], Dehalococcoides spp. may be the most important because they are the only bacterial group that has been isolated to
date which is capable of complete reductive dechlorination of PCE to ethene [6]. In fact, the presence of Dehalococcoides spp. has
been associated with complete reductive dechlorination to ethene at sites across North America and Europe [7]. More recently, Lu
et al. [8] have proposed using a Dehalococcoides concentration of 1 x 10* cells/mL as a screening criterion to identify sites where
biological reductive dechlorination is predicted to proceed at “generally useful” rates.

A “stall” (i.e., where daughter products cis-DCE and vinyl chloride accumulate) can occur at PCE- and TCE-impacted sites especially
under MNA conditions. The accumulation of vinyl chloride, generally considered more carcinogenic than the parent compounds, is
particularly problematic. Although elevated Dehalococcoides concentrations correspond to ethene production in numerous studies,
the range of chlorinated ethenes metabolized and cometabolized varies by species and strains within the Dehalococcoides genus.
For example, Dehalococcoides ethenogenes str. 195 metabolizes PCE, TCE, and cis-DCE and cometabolizes vinyl chloride [6] to
produce ethene. Conversely, Dehalococcoides sp. CBDB1 utilizes PCE and TCE, but does not cometabolize additional chloroethenes
[9]. Quantification of reductive dehalogenase genes is used to more definitively confirm the potential for reductive dechlorination
of TCE, cis-DCE, and vinyl chloride [10-13].

Reductive Dechlorination — Chlorinated Ethanes: Under anaerobic conditions, chlorinated ethanes are susceptible to reductive
dechlorination by several groups of halorespiring bacteria including Dehalobacter, Dehalogenimonas, and Dehalococcoides spp.
While the reported range of chlorinated ethanes utilized varies by genus, species, and sometimes at the strain level, several general
observations can be made regarding biodegradation pathways and daughter product formation. Dehalobacter spp. have been
isolated that are capable of sequential reductive dechlorination of 1,1,1-TCA through 1,1-DCA to chloroethane. Biodegradation of
1,1,2-TCA by several halorespiring bacteria including Dehalobacter and Dehalogenimonas spp. proceeds via dichloroelimination
producing vinyl chloride. Similarly, 1,2-DCA biodegradation by Dehalobacter, Dehalogenimonas, and Dehalococcoides spp. occurs via
dichloroelimination producing ethene. While not utilized by many Desulfitobacterium isolates, at least one strain, Desulfitobacterium
dichloroeliminans strain DCA1, is also capable of dichloroelimination of 1,2-DCA [14].

Reductive Dechlorination — Chlorinated Methanes: Chloroform is a common co-contaminant at chlorinated solvent sites and can
inhibit reductive dechlorination of chlorinated ethenes. Grostern et al. demonstrated that a Dehalobacter population was capable of
reductive dechlorination of chloroform to produce dichloromethane [15]. The cfrA gene encodes the reductase which catalyzes this
initial step in chloroform biodegradation [16]. Justicia-Leon et al. have since shown that dichloromethane can support growth of a
distinct group of Dehalobacter strains via fermentation [17]. The Dehalobacter DCM assay targets the 16S rRNA gene of these
strains.
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Reductive Dechlorination — Chlorinated Benzenes: Chlorinated benzenes are an important class of industrial solvents and
chemical intermediates in the production of drugs, dyes, herbicides, and insecticides. The physical-chemical properties of
chlorinated benzenes as well as susceptibility to biodegradation are functions of their degree of chlorination and the positions of
chlorine substituents. Under anaerobic conditions, reductive dechlorination of higher chlorinated benzenes including
hexachlorobenzene (HCB), pentachlorobenzene (PeCB), tetrachlorobenzene (TeCB) isomers, and trichlorobenzene (TCB) isomers by
halorespiring bacteria has been well documented [18]. For example, although biodegradation of individual compounds and specific
isomers does vary somewhat between isolates, Dehalococcoides spp. such as strain CBDB1 have been identified which reductively
dechlorinate HCB, PeCB, all three TeCB isomers, 1,2,3-TCB, and 1,2,4-TCB [9, 19]. Dehalobium chlorocoercia DF-1 has been shown to
be capable of reductive dechlorination of HCB, PeCB, and 1,2,3,5-TeCB [20]. The dichlorobenzene (DCB) isomers and chlorobenzene
(CB) were considered relatively recalcitrant under anaerobic conditions. However, new evidence has demonstrated reductive
dechlorination of DCBs to CB and CB to benzene [21] with corresponding increases in concentrations of Dehalobacter spp. [22].

Reductive Dechlorination — Chlorinated Phenols: Pentachlorophenol (PCP) was one of the most widely used biocides in the U.S.
and despite residential use restrictions, is still extensively used industrially as a wood preservative. Along with PCP, the
tetrachlorophenol and trichlorophenol isomers were also used as fungicides in wood preserving formulations. 2,4-dichlorophenol
and 2,4,5-TCP were used as chemical intermediates in herbicide production (e.g. 2,4-D) and chlorophenols are known byproducts of
chlorine bleaching in the pulp and paper industry. While the range of compounds utilized varies by strain, some Dehalococcoides
isolates are capable of reductive dechlorination of PCP and other chlorinated phenols. For example, Dehalococcoides strain CBDB1 is
capable of utilizing pentachlorophenol (PCP), all three tetrachlorophenol (TeCP) congeners, all six trichlorophenol (TCP) congeners,
and 2,3-dichlorophenol (2,3-DCP). PCP dechlorination by strain CBDB1 produces a mixture of 3,5-DCP, 3,4-DCP, 2,4-DCP, 3-CP, and
4-CP [23]. In the same study, however, Dehalococcoides ethenogenes strain 195 dechlorinated a more narrow spectrum of
chlorophenols which included 2,3-DCP, 2,3,4-TCP, and 2,3,6-TCP, but no other TCPs or PCP. Similar to Dehalocococcoides, some
species and strains of Desulfitobacterium are capable of utilizing PCP and other chlorinated phenols. Desulfitobacterium hagniense
PCP-1 is capable of reductive dechlorination of PCP to 3-CP [24]. However, the ability to biodegrade PCP is not universal among
Desulfitobacterium isolates. Desulfitobacterium sp. strain PCE1 and D. chlororespirans strain Co23, for example, can utilize some TCP
and DCP isomers, but not PCP for growth [2, 25].

Reductive Dechlorination — Chlorinated Propanes: Dehalogenimonas is a recently described bacterial genus of the phylum
Chloroflexi which also includes the well-known chloroethene-respiring Dehalococcoides spp [26]. The Dehalogenimonas isolates
characterized to date are also halorespiring bacteria, but utilize a rather unique range of chlorinated compounds as electron
acceptors including chlorinated propanes (1,2,3-TCP and 1,2-DCP) and a variety of other vicinally chlorinated alkanes including
1,1,2,2-tetrachloroethane, 1,1,2-trichloroethane, and 1,2-dichloroethane [26].

Aerobic — Chlorinated Ethene Cometabolism: Under aerobic conditions, several different types of bacteria including methane-
oxidizing bacteria (methanotrophs), ammonia-oxidizing bacteria, and some toluene/phenol-utilizing bacteria can cometabolize or co-
oxidize trichloroethene (TCE), dichloroethene (DCE), and vinyl chloride (VC). In general, cometabolism of chlorinated ethenes is
mediated by monooxygenase enzymes with “relaxed” specificity that oxidize a primary (growth supporting) substrate and co-oxidize
the chlorinated compound. Most methanotrophs are only capable of producing particulate methane monooxygenase (pMMO)
which is capable of aerobic cometabolism but often at lower rates. Other methanotrophs are capable of producing both pMMO and
soluble methane monooxygenase (sMMOQO) enzymes, which in general are believed to be capable of greater rates of aerobic
cometabolism.
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Aerobic — Vinyl Chloride Cometabolism: Beginning in the early 1990s, numerous microcosm studies demonstrated aerobic
oxidation of vinyl chloride under MNA conditions without the addition of exogenous primary substrates. Since then, strains of
Mycobacterium, Nocardioides, Pseudomonas, Ochrobactrum, and Ralstonia species have been isolated which are capable of aerobic
growth on both ethene and vinyl chloride (see Mattes et al. [27] for a review). The initial steps in the pathway are the
monooxygenase (etnABCD) catalyzed conversion of ethene and vinyl chloride to their respective epoxyalkanes (epoxyethane and
chlorooxirane), followed by epoxyalkane:CoM transferase (etnE) mediated conjugation and breaking of the epoxide [28].

Aerobic — Chlorinated Benzenes: In general, chlorobenzenes with four or less chlorine groups are susceptible to aerobic
biodegradation and can serve as growth-supporting substrates. Toluene dioxygenase (TOD) has a relatively relaxed substrate
specificity and mediates the incorporation of both atoms of oxygen into the aromatic ring of benzene and substituted benzenes
(toluene and chlorobenzene). Comparison of TOD levels in background and source zone samples from a CB-impacted site suggested
that CBs promoted growth of TOD-containing bacteria [29]. In addition, aerobic biodegradation of some trichlorobenzene and even
tetrachlorobenzene isomers is initiated by a group of related trichlorobenzene dioxygenase genes (TCBO). Finally, phenol
hydroxylases catalyze the continued oxidation and in some cases, the initial oxidation of a variety of monoaromatic compounds. In
an independent study, significant increases in numbers of bacteria containing PHE genes corresponded to increases in
biodegradation of DCB isomers [29].

1,2 Dichloroethane Reductive Dehalogenase: Targets the 1,2 dichloroethane reductive dehalogenase gene from members of
Desulfitobacterium and Dehalobacter which dechlorinate 1,2 DCA to ethene.

1,1 Dichloroethane Reductive Dehalogenase: Targets the 1,1 dichloroethane reductive dehalogenase gene found in some strains
of Dehalobacter..

Dichloromethane Dehalogenase: Targets the dcmA gene responsible for aerobic biodegradation of dichloromethane by
methylotrophs..
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Pace Analytical Services, Inc.

. 40 1241 Bellevue Street - Suite 9
aceAnalytical Green Bay, Wi 54302
www. pacelabs.com (920)469-2436

September 29, 2015

Ryan Moore

Regenesis

1011 Calle Sombra

San Clemente, CA 92673

RE: Project: BETA NIROP
Pace Project No.: 40121790

Dear Ryan Moore:

Enclosed are the analytical results for sample(s) received by the laboratory on September 26, 2015.
The results relate only to the samples included in this report. Results reported herein conform to the
most current TNI standards and the laboratory's Quality Assurance Manual, where applicable, unless
otherwise noted in the body of the report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,
‘%W wo{l/b(-k
Laurie Woelfel

laurie.woelfel@pacelabs.com
Project Manager

Enclosures
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Pace Analytical Services, Inc.

. 40 1241 Bellevue Street - Suite 9
/' _PaceAnalytical Green Bay, Wi 54202
www. pacelabs.com (920)469-2436

CERTIFICATIONS

Project: BETA NIROP
Pace Project No.: 40121790

Green Bay Certification IDs

1241 Bellevue Street, Green Bay, WI 54302 North Dakota Certification #: R-150
Florida/NELAP Certification #: E87948 South Carolina Certification #: 83006001
Illinois Certification #: 200050 Texas Certification #: T104704529-14-1
Kentucky Certification #: 82 US Dept of Agriculture #: S-76505
Louisiana Certification #: 04168 Wisconsin Certification #: 405132750

Minnesota Certification #: 055-999-334

REPORT OF LABORATORY ANALYSIS
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SAMPLE SUMMARY

Pace Analytical Services, Inc.
1241 Bellevue Street - Suite 9
Green Bay, WI 54302
(920)469-2436

Project: BETA NIROP

Pace Project No.: 40121790

Lab ID Sample ID Matrix Date Collected Date Received
40121790001 PMW-02 Water 09/25/15 13:20 09/26/15 09:50
40121790002 PMW-01 Water 09/25/15 14:20 09/26/15 09:50
40121790003 TRIP BLANK Water 09/25/15 08:00 09/26/15 09:50

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..
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SAMPLE ANALYTE COUNT

Pace Analytical Services, Inc.
1241 Bellevue Street - Suite 9
Green Bay, WI 54302
(920)469-2436

Project: BETA NIROP
Pace Project No.: 40121790

Analytes
Lab ID Sample ID Method Analysts Reported Laboratory
40121790001 PMW-02 EPA 8260 HNW 71 PASI-G
40121790002 PMW-01 EPA 8260 HNW 71 PASI-G
40121790003 TRIP BLANK EPA 8260 HNW 71 PASI-G

REPORT OF LABORATORY ANALYSIS

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

Pace Analytical Services, Inc.
1241 Bellevue Street - Suite 9

Green Bay, WI 54302
(920)469-2436

Project: BETA NIROP
Pace Project No.: 40121790
Sample: PMW-02 Lab ID: 40121790001 Collected: 09/25/15 13:20 Received: 09/26/15 09:50 Matrix: Water
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual
8260 MSV Analytical Method: EPA 8260
Acetone ND ug/L 20.0 1 09/28/15 20:50 67-64-1
Allyl chloride ND ug/L 5.0 1 09/28/15 20:50 107-05-1
Benzene ND ug/L 1.0 1 09/28/15 20:50 71-43-2
Bromobenzene ND ug/L 1.0 1 09/28/15 20:50 108-86-1
Bromochloromethane ND ug/L 1.0 1 09/28/15 20:50 74-97-5
Bromodichloromethane ND ug/L 1.0 1 09/28/15 20:50 75-27-4
Bromoform ND ug/L 1.0 1 09/28/15 20:50 75-25-2
Bromomethane ND ug/L 5.0 1 09/28/15 20:50 74-83-9
2-Butanone (MEK) ND ug/L 20.0 1 09/28/15 20:50 78-93-3
n-Butylbenzene ND ug/L 1.0 1 09/28/15 20:50 104-51-8
sec-Butylbenzene ND ug/L 5.0 1 09/28/15 20:50 135-98-8
tert-Butylbenzene ND ug/L 1.0 1 09/28/15 20:50 98-06-6
Carbon tetrachloride ND ug/L 1.0 1 09/28/15 20:50 56-23-5
Chlorobenzene ND ug/L 1.0 1 09/28/15 20:50 108-90-7
Chloroethane ND ug/L 1.0 1 09/28/15 20:50 75-00-3
Chloroform ND ug/L 5.0 1 09/28/15 20:50 67-66-3
Chloromethane ND ug/L 1.0 1 09/28/15 20:50 74-87-3
2-Chlorotoluene ND ug/L 1.0 1 09/28/15 20:50 95-49-8
4-Chlorotoluene ND ug/L 1.0 1 09/28/15 20:50 106-43-4
1,2-Dibromo-3-chloropropane ND ug/L 5.0 1 09/28/15 20:50 96-12-8
Dibromochloromethane ND ug/L 1.0 1 09/28/15 20:50 124-48-1
1,2-Dibromoethane (EDB) ND ug/L 1.0 1 09/28/15 20:50 106-93-4
Dibromomethane ND ug/L 1.0 1 09/28/15 20:50 74-95-3
1,2-Dichlorobenzene ND ug/L 1.0 1 09/28/15 20:50 95-50-1
1,3-Dichlorobenzene ND ug/L 1.0 1 09/28/15 20:50 541-73-1
1,4-Dichlorobenzene ND ug/L 1.0 1 09/28/15 20:50 106-46-7
Dichlorodifluoromethane ND ug/L 1.0 1 09/28/15 20:50 75-71-8
1,1-Dichloroethane 31.7 ug/L 1.0 1 09/28/15 20:50 75-34-3
1,2-Dichloroethane ND ug/L 1.0 1 09/28/15 20:50 107-06-2
1,1-Dichloroethene 21.6 ug/L 1.0 1 09/28/15 20:50 75-35-4
cis-1,2-Dichloroethene 224 ug/L 1.0 1 09/28/15 20:50 156-59-2
trans-1,2-Dichloroethene 276 ug/L 1.0 1 09/28/15 20:50 156-60-5
Dichlorofluoromethane ND ug/L 1.0 1 09/28/15 20:50 75-43-4
1,2-Dichloropropane ND ug/L 1.0 1 09/28/15 20:50 78-87-5
1,3-Dichloropropane ND ug/L 1.0 1 09/28/15 20:50 142-28-9
2,2-Dichloropropane ND ug/L 1.0 1 09/28/15 20:50 594-20-7
1,1-Dichloropropene ND ug/L 1.0 1 09/28/15 20:50 563-58-6
cis-1,3-Dichloropropene ND ug/L 1.0 1 09/28/15 20:50 10061-01-5
trans-1,3-Dichloropropene ND ug/L 1.0 1 09/28/15 20:50 10061-02-6
Diethyl ether (Ethyl ether) ND ug/L 5.0 1 09/28/15 20:50 60-29-7
Ethylbenzene ND ug/L 1.0 1 09/28/15 20:50 100-41-4
Hexachloro-1,3-butadiene ND ug/L 5.0 1 09/28/15 20:50 87-68-3
Isopropylbenzene (Cumene) ND ug/L 1.0 1 09/28/15 20:50 98-82-8
p-lsopropyltoluene ND ug/L 1.0 1 09/28/15 20:50 99-87-6
Methylene Chloride ND ug/L 1.0 1 09/28/15 20:50 75-09-2
4-Methyl-2-pentanone (MIBK) ND ug/L 5.0 1 09/28/15 20:50 108-10-1
Methyl-tert-butyl ether ND ug/L 1.0 1 09/28/15 20:50 1634-04-4

Date: 09/29/2015 03:02 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
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ANALYTICAL RESULTS

Pace Analytical Services, Inc.
1241 Bellevue Street - Suite 9
Green Bay, WI 54302

(920)469-2436

Project: BETA NIROP
Pace Project No.: 40121790
Sample: PMW-02 Lab ID: 40121790001 Collected: 09/25/15 13:20 Received: 09/26/15 09:50 Matrix: Water
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual
8260 MSV Analytical Method: EPA 8260
Naphthalene ND ug/L 5.0 1 09/28/15 20:50 91-20-3
n-Propylbenzene ND ug/L 1.0 1 09/28/15 20:50 103-65-1
Styrene ND ug/L 1.0 1 09/28/15 20:50 100-42-5
1,1,1,2-Tetrachloroethane ND ug/L 1.0 1 09/28/15 20:50 630-20-6
1,1,2,2-Tetrachloroethane ND ug/L 1.0 1 09/28/15 20:50 79-34-5
Tetrachloroethene ND ug/L 1.0 1 09/28/15 20:50 127-18-4
Tetrahydrofuran ND ug/L 5.0 1 09/28/15 20:50 109-99-9
Toluene ND ug/L 1.0 1 09/28/15 20:50 108-88-3
1,2,3-Trichlorobenzene ND ug/L 5.0 1 09/28/15 20:50 87-61-6
1,2,4-Trichlorobenzene ND ug/L 5.0 1 09/28/15 20:50 120-82-1
1,1,1-Trichloroethane ND ug/L 1.0 1 09/28/15 20:50 71-55-6
1,1,2-Trichloroethane ND ug/L 1.0 1 09/28/15 20:50 79-00-5
Trichloroethene 30.2 ug/L 1.0 1 09/28/15 20:50 79-01-6
Trichlorofluoromethane ND ug/L 1.0 1 09/28/15 20:50 75-69-4
1,2,3-Trichloropropane ND ug/L 1.0 1 09/28/15 20:50 96-18-4
1,1,2-Trichlorotrifluoroethane ND ug/L 5.0 1 09/28/15 20:50 76-13-1
1,2,4-Trimethylbenzene ND ug/L 1.0 1 09/28/15 20:50 95-63-6
1,3,5-Trimethylbenzene ND ug/L 1.0 1 09/28/15 20:50 108-67-8
Vinyl chloride 3.6 ug/L 1.0 1 09/28/15 20:50 75-01-4
mé&p-Xylene ND ug/L 2.0 1 09/28/15 20:50 179601-23-1
o-Xylene ND ug/L 1.0 1 09/28/15 20:50 95-47-6
Surrogates
4-Bromofluorobenzene (S) 99 % 70-130 1 09/28/15 20:50 460-00-4
Dibromofluoromethane (S) 91 % 70-130 1 09/28/15 20:50 1868-53-7
Toluene-d8 (S) 113 % 70-130 1 09/28/15 20:50 2037-26-5

Date: 09/29/2015 03:02 PM

REPORT OF LABORATORY ANALYSIS
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ANALYTICAL RESULTS

Pace Analytical Services, Inc.
1241 Bellevue Street - Suite 9
Green Bay, WI 54302
(920)469-2436

Project: BETA NIROP
Pace Project No.: 40121790
Sample: PMW-01 Lab ID: 40121790002 Collected: 09/25/15 14:20 Received: 09/26/15 09:50 Matrix: Water
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual
8260 MSV Analytical Method: EPA 8260
Acetone ND ug/L 100 5 09/29/15 08:21 67-64-1
Allyl chloride ND ug/L 25.0 5 09/29/15 08:21 107-05-1
Benzene ND ug/L 5.0 5 09/29/15 08:21 71-43-2
Bromobenzene ND ug/L 5.0 5 09/29/15 08:21 108-86-1
Bromochloromethane ND ug/L 5.0 5 09/29/15 08:21 74-97-5
Bromodichloromethane ND ug/L 5.0 5 09/29/15 08:21 75-27-4
Bromoform ND ug/L 5.0 5 09/29/15 08:21 75-25-2
Bromomethane ND ug/L 25.0 5 09/29/15 08:21 74-83-9
2-Butanone (MEK) ND ug/L 100 5 09/29/15 08:21 78-93-3
n-Butylbenzene ND ug/L 5.0 5 09/29/15 08:21 104-51-8
sec-Butylbenzene ND ug/L 25.0 5 09/29/15 08:21 135-98-8
tert-Butylbenzene ND ug/L 5.0 5 09/29/15 08:21 98-06-6
Carbon tetrachloride ND ug/L 5.0 5 09/29/15 08:21 56-23-5
Chlorobenzene ND ug/L 5.0 5 09/29/15 08:21 108-90-7
Chloroethane ND ug/L 5.0 5 09/29/15 08:21 75-00-3
Chloroform ND ug/L 25.0 5 09/29/15 08:21 67-66-3
Chloromethane ND ug/L 5.0 5 09/29/15 08:21 74-87-3
2-Chlorotoluene ND ug/L 5.0 5 09/29/15 08:21 95-49-8
4-Chlorotoluene ND ug/L 5.0 5 09/29/15 08:21 106-43-4
1,2-Dibromo-3-chloropropane ND ug/L 25.0 5 09/29/15 08:21 96-12-8
Dibromochloromethane ND ug/L 5.0 5 09/29/15 08:21 124-48-1
1,2-Dibromoethane (EDB) ND ug/L 5.0 5 09/29/15 08:21 106-93-4
Dibromomethane ND ug/L 5.0 5 09/29/15 08:21 74-95-3
1,2-Dichlorobenzene ND ug/L 5.0 5 09/29/15 08:21 95-50-1
1,3-Dichlorobenzene ND ug/L 5.0 5 09/29/15 08:21 541-73-1
1,4-Dichlorobenzene ND ug/L 5.0 5 09/29/15 08:21 106-46-7
Dichlorodifluoromethane ND ug/L 5.0 5 09/29/15 08:21 75-71-8
1,1-Dichloroethane 17.3 ug/L 5.0 5 09/29/15 08:21 75-34-3
1,2-Dichloroethane ND ug/L 5.0 5 09/29/15 08:21 107-06-2
1,1-Dichloroethene 10.1 ug/L 5.0 5 09/29/15 08:21 75-35-4
cis-1,2-Dichloroethene 229 ug/L 5.0 5 09/29/15 08:21 156-59-2
trans-1,2-Dichloroethene 438 ug/L 5.0 5 09/29/15 08:21 156-60-5
Dichlorofluoromethane ND ug/L 5.0 5 09/29/15 08:21 75-43-4
1,2-Dichloropropane ND ug/L 5.0 5 09/29/15 08:21 78-87-5
1,3-Dichloropropane ND ug/L 5.0 5 09/29/15 08:21 142-28-9
2,2-Dichloropropane ND ug/L 5.0 5 09/29/15 08:21 594-20-7
1,1-Dichloropropene ND ug/L 5.0 5 09/29/15 08:21 563-58-6
cis-1,3-Dichloropropene ND ug/L 5.0 5 09/29/15 08:21 10061-01-5
trans-1,3-Dichloropropene ND ug/L 5.0 5 09/29/15 08:21 10061-02-6
Diethyl ether (Ethyl ether) ND ug/L 25.0 5 09/29/15 08:21 60-29-7
Ethylbenzene ND ug/L 5.0 5 09/29/15 08:21 100-41-4
Hexachloro-1,3-butadiene ND ug/L 25.0 5 09/29/15 08:21 87-68-3
Isopropylbenzene (Cumene) ND ug/L 5.0 5 09/29/15 08:21 98-82-8
p-lsopropyltoluene ND ug/L 5.0 5 09/29/15 08:21 99-87-6
Methylene Chloride ND ug/L 5.0 5 09/29/15 08:21 75-09-2
4-Methyl-2-pentanone (MIBK) ND ug/L 25.0 5 09/29/15 08:21 108-10-1
Methyl-tert-butyl ether ND ug/L 5.0 5 09/29/15 08:21 1634-04-4

Date: 09/29/2015 03:02 PM

REPORT OF LABORATORY ANALYSIS
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ANALYTICAL RESULTS

Pace Analytical Services, Inc.
1241 Bellevue Street - Suite 9

Green

Bay, WI 54302
(920)469-2436

Project: BETA NIROP
Pace Project No.: 40121790
Sample: PMW-01 Lab ID: 40121790002 Collected: 09/25/15 14:20 Received: 09/26/15 09:50 Matrix: Water
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual
8260 MSV Analytical Method: EPA 8260
Naphthalene ND ug/L 25.0 5 09/29/15 08:21 91-20-3
n-Propylbenzene ND ug/L 5.0 5 09/29/15 08:21 103-65-1
Styrene ND ug/L 5.0 5 09/29/15 08:21 100-42-5
1,1,1,2-Tetrachloroethane ND ug/L 5.0 5 09/29/15 08:21 630-20-6
1,1,2,2-Tetrachloroethane ND ug/L 5.0 5 09/29/15 08:21 79-34-5
Tetrachloroethene ND ug/L 5.0 5 09/29/15 08:21 127-18-4
Tetrahydrofuran ND ug/L 25.0 5 09/29/15 08:21 109-99-9
Toluene ND ug/L 5.0 5 09/29/15 08:21 108-88-3
1,2,3-Trichlorobenzene ND ug/L 25.0 5 09/29/15 08:21 87-61-6
1,2,4-Trichlorobenzene ND ug/L 25.0 5 09/29/15 08:21 120-82-1
1,1,1-Trichloroethane ND ug/L 5.0 5 09/29/15 08:21 71-55-6
1,1,2-Trichloroethane ND ug/L 5.0 5 09/29/15 08:21 79-00-5
Trichloroethene 332 ug/L 5.0 5 09/29/15 08:21 79-01-6
Trichlorofluoromethane ND ug/L 5.0 5 09/29/15 08:21 75-69-4
1,2,3-Trichloropropane ND ug/L 5.0 5 09/29/15 08:21 96-18-4
1,1,2-Trichlorotrifluoroethane ND ug/L 25.0 5 09/29/15 08:21 76-13-1
1,2,4-Trimethylbenzene ND ug/L 5.0 5 09/29/15 08:21 95-63-6
1,3,5-Trimethylbenzene ND ug/L 5.0 5 09/29/15 08:21 108-67-8
Vinyl chloride ND ug/L 5.0 5 09/29/15 08:21 75-01-4
mé&p-Xylene ND ug/L 10.0 5 09/29/15 08:21 179601-23-1
o-Xylene ND ug/L 5.0 5 09/29/15 08:21 95-47-6
Surrogates
4-Bromofluorobenzene (S) 100 % 70-130 5 09/29/15 08:21 460-00-4
Dibromofluoromethane (S) 96 % 70-130 5 09/29/15 08:21 1868-53-7
Toluene-d8 (S) 108 % 70-130 5 09/29/15 08:21 2037-26-5

Date: 09/29/2015 03:02 PM
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BETA NIROP
40121790

Project:
Pace Project No.:

ANALYTICAL RESULTS

Pace Analytical Services, Inc.
1241 Bellevue Street - Suite 9

Green Bay, WI 54302
(920)469-2436

Sample: TRIP BLANK

Lab ID: 40121790003

Collected: 09/25/15 08:00 Received: 09/26/15 09:50 Matrix: Water

Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual
8260 MSV Analytical Method: EPA 8260
Acetone ND ug/L 20.0 1 09/28/15 20:05 67-64-1
Allyl chloride ND ug/L 5.0 1 09/28/15 20:05 107-05-1
Benzene ND ug/L 1.0 1 09/28/15 20:05 71-43-2
Bromobenzene ND ug/L 1.0 1 09/28/15 20:05 108-86-1
Bromochloromethane ND ug/L 1.0 1 09/28/15 20:05 74-97-5
Bromodichloromethane ND ug/L 1.0 1 09/28/15 20:05 75-27-4
Bromoform ND ug/L 1.0 1 09/28/15 20:05 75-25-2
Bromomethane ND ug/L 5.0 1 09/28/15 20:05 74-83-9
2-Butanone (MEK) ND ug/L 20.0 1 09/28/15 20:05 78-93-3
n-Butylbenzene ND ug/L 1.0 1 09/28/15 20:05 104-51-8
sec-Butylbenzene ND ug/L 5.0 1 09/28/15 20:05 135-98-8
tert-Butylbenzene ND ug/L 1.0 1 09/28/15 20:05 98-06-6
Carbon tetrachloride ND ug/L 1.0 1 09/28/15 20:05 56-23-5
Chlorobenzene ND ug/L 1.0 1 09/28/15 20:05 108-90-7
Chloroethane ND ug/L 1.0 1 09/28/15 20:05 75-00-3
Chloroform ND ug/L 5.0 1 09/28/15 20:05 67-66-3
Chloromethane ND ug/L 1.0 1 09/28/15 20:05 74-87-3
2-Chlorotoluene ND ug/L 1.0 1 09/28/15 20:05 95-49-8
4-Chlorotoluene ND ug/L 1.0 1 09/28/15 20:05 106-43-4
1,2-Dibromo-3-chloropropane ND ug/L 5.0 1 09/28/15 20:05 96-12-8
Dibromochloromethane ND ug/L 1.0 1 09/28/15 20:05 124-48-1
1,2-Dibromoethane (EDB) ND ug/L 1.0 1 09/28/15 20:05 106-93-4
Dibromomethane ND ug/L 1.0 1 09/28/15 20:05 74-95-3
1,2-Dichlorobenzene ND ug/L 1.0 1 09/28/15 20:05 95-50-1
1,3-Dichlorobenzene ND ug/L 1.0 1 09/28/15 20:05 541-73-1
1,4-Dichlorobenzene ND ug/L 1.0 1 09/28/15 20:05 106-46-7
Dichlorodifluoromethane ND ug/L 1.0 1 09/28/15 20:05 75-71-8
1,1-Dichloroethane ND ug/L 1.0 1 09/28/15 20:05 75-34-3
1,2-Dichloroethane ND ug/L 1.0 1 09/28/15 20:05 107-06-2
1,1-Dichloroethene ND ug/L 1.0 1 09/28/15 20:05 75-35-4
cis-1,2-Dichloroethene ND ug/L 1.0 1 09/28/15 20:05 156-59-2
trans-1,2-Dichloroethene ND ug/L 1.0 1 09/28/15 20:05 156-60-5
Dichlorofluoromethane ND ug/L 1.0 1 09/28/15 20:05 75-43-4
1,2-Dichloropropane ND ug/L 1.0 1 09/28/15 20:05 78-87-5
1,3-Dichloropropane ND ug/L 1.0 1 09/28/15 20:05 142-28-9
2,2-Dichloropropane ND ug/L 1.0 1 09/28/15 20:05 594-20-7
1,1-Dichloropropene ND ug/L 1.0 1 09/28/15 20:05 563-58-6
cis-1,3-Dichloropropene ND ug/L 1.0 1 09/28/15 20:05 10061-01-5
trans-1,3-Dichloropropene ND ug/L 1.0 1 09/28/15 20:05 10061-02-6
Diethyl ether (Ethyl ether) ND ug/L 5.0 1 09/28/15 20:05 60-29-7
Ethylbenzene ND ug/L 1.0 1 09/28/15 20:05 100-41-4
Hexachloro-1,3-butadiene ND ug/L 5.0 1 09/28/15 20:05 87-68-3
Isopropylbenzene (Cumene) ND ug/L 1.0 1 09/28/15 20:05 98-82-8
p-lsopropyltoluene ND ug/L 1.0 1 09/28/15 20:05 99-87-6
Methylene Chloride ND ug/L 1.0 1 09/28/15 20:05 75-09-2
4-Methyl-2-pentanone (MIBK) ND ug/L 5.0 1 09/28/15 20:05 108-10-1
Methyl-tert-butyl ether ND ug/L 1.0 1 09/28/15 20:05 1634-04-4

Date: 09/29/2015 03:02 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Page 9 of 18



ace Analytical

www.pacelabs.com

BETA NIROP
40121790

Project:
Pace Project No.:

ANALYTICAL RESULTS

Pace Analytical Services, Inc.
1241 Bellevue Street - Suite 9
Green Bay, WI 54302

(920)469-2436

Sample: TRIP BLANK

Lab ID: 40121790003

Collected: 09/25/15 08:00 Received: 09/26/15 09:50 Matrix: Water

Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual
8260 MSV Analytical Method: EPA 8260
Naphthalene ND ug/L 5.0 1 09/28/15 20:05 91-20-3
n-Propylbenzene ND ug/L 1.0 1 09/28/15 20:05 103-65-1
Styrene ND ug/L 1.0 1 09/28/15 20:05 100-42-5
1,1,1,2-Tetrachloroethane ND ug/L 1.0 1 09/28/15 20:05 630-20-6
1,1,2,2-Tetrachloroethane ND ug/L 1.0 1 09/28/15 20:05 79-34-5
Tetrachloroethene ND ug/L 1.0 1 09/28/15 20:05 127-18-4
Tetrahydrofuran ND ug/L 5.0 1 09/28/15 20:05 109-99-9
Toluene ND ug/L 1.0 1 09/28/15 20:05 108-88-3
1,2,3-Trichlorobenzene ND ug/L 5.0 1 09/28/15 20:05 87-61-6
1,2,4-Trichlorobenzene ND ug/L 5.0 1 09/28/15 20:05 120-82-1
1,1,1-Trichloroethane ND ug/L 1.0 1 09/28/15 20:05 71-55-6
1,1,2-Trichloroethane ND ug/L 1.0 1 09/28/15 20:05 79-00-5
Trichloroethene ND ug/L 1.0 1 09/28/15 20:05 79-01-6
Trichlorofluoromethane ND ug/L 1.0 1 09/28/15 20:05 75-69-4
1,2,3-Trichloropropane ND ug/L 1.0 1 09/28/15 20:05 96-18-4
1,1,2-Trichlorotrifluoroethane ND ug/L 5.0 1 09/28/15 20:05 76-13-1
1,2,4-Trimethylbenzene ND ug/L 1.0 1 09/28/15 20:05 95-63-6
1,3,5-Trimethylbenzene ND ug/L 1.0 1 09/28/15 20:05 108-67-8
Vinyl chloride ND ug/L 1.0 1 09/28/15 20:05 75-01-4
mé&p-Xylene ND ug/L 2.0 1 09/28/15 20:05 179601-23-1
o-Xylene ND ug/L 1.0 1 09/28/15 20:05 95-47-6
Surrogates
4-Bromofluorobenzene (S) 101 % 70-130 1 09/28/15 20:05 460-00-4
Dibromofluoromethane (S) 91 % 70-130 1 09/28/15 20:05 1868-53-7
Toluene-d8 (S) 112 % 70-130 1 09/28/15 20:05 2037-26-5

Date: 09/29/2015 03:02 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..
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ace Analytical

www.pacelabs.com

QUALITY CONTROL DATA

Pace Analytical Services, Inc.
1241 Bellevue Street - Suite 9
Green Bay, WI 54302
(920)469-2436

Project: BETA NIROP
Pace Project No.: 40121790
QC Batch: MSV/30331 Analysis Method: EPA 8260
QC Batch Method:  EPA 8260 Analysis Description: 8260 MSV
Associated Lab Samples: 40121790001, 40121790002, 40121790003
METHOD BLANK: 1228186 Matrix: Water
Associated Lab Samples: 40121790001, 40121790002, 40121790003
Blank Reporting

Parameter Units Result Limit Analyzed Qualifiers
1,1,1,2-Tetrachloroethane ug/L ND 1.0 09/28/15 17:48
1,1,1-Trichloroethane ug/L ND 1.0 09/28/15 17:48
1,1,2,2-Tetrachloroethane ug/L ND 1.0 09/28/15 17:48
1,1,2-Trichloroethane ug/L ND 1.0 09/28/15 17:48
1,1,2-Trichlorotrifluoroethane ug/L ND 5.0 09/28/15 17:48
1,1-Dichloroethane ug/L ND 1.0 09/28/15 17:48
1,1-Dichloroethene ug/L ND 1.0 09/28/15 17:48
1,1-Dichloropropene ug/L ND 1.0 09/28/15 17:48
1,2,3-Trichlorobenzene ug/L ND 5.0 09/28/15 17:48
1,2,3-Trichloropropane ug/L ND 1.0 09/28/15 17:48
1,2,4-Trichlorobenzene ug/L ND 5.0 09/28/15 17:48
1,2,4-Trimethylbenzene ug/L ND 1.0 09/28/15 17:48
1,2-Dibromo-3-chloropropane ug/L ND 5.0 09/28/15 17:48
1,2-Dibromoethane (EDB) ug/L ND 1.0 09/28/15 17:48
1,2-Dichlorobenzene ug/L ND 1.0 09/28/15 17:48
1,2-Dichloroethane ug/L ND 1.0 09/28/15 17:48
1,2-Dichloropropane ug/L ND 1.0 09/28/15 17:48
1,3,5-Trimethylbenzene ug/L ND 1.0 09/28/15 17:48
1,3-Dichlorobenzene ug/L ND 1.0 09/28/15 17:48
1,3-Dichloropropane ug/L ND 1.0 09/28/15 17:48
1,4-Dichlorobenzene ug/L ND 1.0 09/28/15 17:48
2,2-Dichloropropane ug/L ND 1.0 09/28/15 17:48
2-Butanone (MEK) ug/L ND 20.0 09/28/15 17:48
2-Chlorotoluene ug/L ND 1.0 09/28/15 17:48
4-Chlorotoluene ug/L ND 1.0 09/28/15 17:48
4-Methyl-2-pentanone (MIBK) ug/L ND 5.0 09/28/15 17:48
Acetone ug/L ND 20.0 09/28/15 17:48
Allyl chloride ug/L ND 5.0 09/28/15 17:48
Benzene ug/L ND 1.0 09/28/15 17:48
Bromobenzene ug/L ND 1.0 09/28/15 17:48
Bromochloromethane ug/L ND 1.0 09/28/15 17:48
Bromodichloromethane ug/L ND 1.0 09/28/15 17:48
Bromoform ug/L ND 1.0 09/28/15 17:48
Bromomethane ug/L ND 5.0 09/28/15 17:48
Carbon tetrachloride ug/L ND 1.0 09/28/15 17:48
Chlorobenzene ug/L ND 1.0 09/28/15 17:48
Chloroethane ug/L ND 1.0 09/28/15 17:48
Chloroform ug/L ND 5.0 09/28/15 17:48
Chloromethane ug/L ND 1.0 09/28/15 17:48
cis-1,2-Dichloroethene ug/L ND 1.0 09/28/15 17:48
cis-1,3-Dichloropropene ug/L ND 1.0 09/28/15 17:48

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

Date: 09/29/2015 03:02 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..
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ace Analytical

www.pacelabs.com

QUALITY CONTROL DATA

Pace Analytical Services, Inc.
1241 Bellevue Street - Suite 9
Green Bay, WI 54302
(920)469-2436

Project: BETA NIROP
Pace Project No.: 40121790
METHOD BLANK: 1228186 Matrix: Water

Associated Lab Samples:

40121790001, 40121790002, 40121790003

Blank Reporting
Parameter Units Result Limit Analyzed Qualifiers

Dibromochloromethane ug/L ND 1.0 09/28/15 17:48
Dibromomethane ug/L ND 1.0 09/28/15 17:48
Dichlorodifluoromethane ug/L ND 1.0 09/28/15 17:48
Dichlorofluoromethane ug/L ND 1.0 09/28/15 17:48

Diethyl ether (Ethyl ether) ug/L ND 5.0 09/28/15 17:48
Ethylbenzene ug/L ND 1.0 09/28/15 17:48
Hexachloro-1,3-butadiene ug/L ND 5.0 09/28/15 17:48
Isopropylbenzene (Cumene) ug/L ND 1.0 09/28/15 17:48
mé&p-Xylene ug/L ND 2.0 09/28/15 17:48
Methyl-tert-butyl ether ug/L ND 1.0 09/28/15 17:48
Methylene Chloride ug/L ND 1.0 09/28/15 17:48
n-Butylbenzene ug/L ND 1.0 09/28/15 17:48
n-Propylbenzene ug/L ND 1.0 09/28/15 17:48
Naphthalene ug/L ND 5.0 09/28/15 17:48

0-Xylene ug/L ND 1.0 09/28/15 17:48
p-lsopropyltoluene ug/L ND 1.0 09/28/15 17:48
sec-Butylbenzene ug/L ND 5.0 09/28/15 17:48

Styrene ug/L ND 1.0 09/28/15 17:48
tert-Butylbenzene ug/L ND 1.0 09/28/15 17:48
Tetrachloroethene ug/L ND 1.0 09/28/15 17:48
Tetrahydrofuran ug/L ND 5.0 09/28/15 17:48

Toluene ug/L ND 1.0 09/28/15 17:48
trans-1,2-Dichloroethene ug/L ND 1.0 09/28/15 17:48
trans-1,3-Dichloropropene ug/L ND 1.0 09/28/15 17:48
Trichloroethene ug/L ND 1.0 09/28/15 17:48
Trichlorofluoromethane ug/L ND 1.0 09/28/15 17:48

Vinyl chloride ug/L ND 1.0 09/28/15 17:48
4-Bromofluorobenzene (S) % 105 70-130 09/28/15 17:48
Dibromofluoromethane (S) % 103 70-130 09/28/15 17:48
Toluene-d8 (S) % 100 70-130 09/28/15 17:48
LABORATORY CONTROL SAMPLE: 1228187

Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers

1,1,1-Trichloroethane ug/L 50 50.6 101 70-130
1,1,2,2-Tetrachloroethane ug/L 50 53.1 106 70-130
1,1,2-Trichloroethane ug/L 50 53.4 107 70-130
1,1,2-Trichlorotrifluoroethane ug/L 50 50.3 101 50-150
1,1-Dichloroethane ug/L 50 47.9 96 70-130
1,1-Dichloroethene ug/L 50 50.0 100 70-130
1,2,4-Trichlorobenzene ug/L 50 52.4 105 70-130
1,2-Dibromo-3-chloropropane ug/L 50 50.5 101 50-150
1,2-Dibromoethane (EDB) ug/L 50 52.0 104 70-130
1,2-Dichlorobenzene ug/L 50 52.6 105 70-130

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

Date: 09/29/2015 03:02 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..
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ace Analytical

www.pacelabs.com

QUALITY CONTROL DATA

Pace Analytical Services, Inc.
1241 Bellevue Street - Suite 9
Green Bay, WI 54302
(920)469-2436

Project: BETA NIROP
Pace Project No.: 40121790
LABORATORY CONTROL SAMPLE: 1228187
Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers
1,2-Dichloroethane ug/L 50 49.6 99 70-131
1,2-Dichloropropane ug/L 50 49.5 99 70-130
1,3-Dichlorobenzene ug/L 50 53.8 108 70-130
1,4-Dichlorobenzene ug/L 50 53.7 107 70-130
Benzene ug/L 50 451 90 70-130
Bromodichloromethane ug/L 50 48.9 98 70-130
Bromoform ug/L 50 45.5 91 68-130
Bromomethane ug/L 50 38.1 76 38-137
Carbon tetrachloride ug/L 50 45.8 92 70-130
Chlorobenzene ug/L 50 50.5 101 70-130
Chloroethane ug/L 50 49.8 100 70-136
Chloroform ug/L 50 46.2 92 70-130
Chloromethane ug/L 50 47.6 95 48-144
cis-1,2-Dichloroethene ug/L 50 47.7 95 70-130
cis-1,3-Dichloropropene ug/L 50 45.4 91 70-130
Dibromochloromethane ug/L 50 47.6 95 70-130
Dichlorodifluoromethane ug/L 50 42.3 85 33-157
Ethylbenzene ug/L 50 54.0 108 70-132
Isopropylbenzene (Cumene) ug/L 50 53.3 107 70-130
mé&p-Xylene ug/L 100 104 104 70-131
Methyl-tert-butyl ether ug/L 50 49.7 99 48-141
Methylene Chloride ug/L 50 47.5 95 70-130
0-Xylene ug/L 50 51.2 102 70-131
Styrene ug/L 50 51.8 104 70-130
Tetrachloroethene ug/L 50 46.5 93 70-130
Toluene ug/L 50 53.1 106 70-130
trans-1,2-Dichloroethene ug/L 50 47.4 95 70-130
trans-1,3-Dichloropropene ug/L 50 50.6 101 70-130
Trichloroethene ug/L 50 47.9 96 70-130
Trichlorofluoromethane ug/L 50 51.4 103 50-150
Vinyl chloride ug/L 50 49.4 99 65-142
4-Bromofluorobenzene (S) % 98 70-130
Dibromofluoromethane (S) % 93 70-130
Toluene-d8 (S) % 112 70-130
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 1228188 1228189
MS MSD
40121736006  Spike Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Conc. Result Result % Rec % Rec Limits RPD RPD Qual

1,1,1-Trichloroethane ug/L 3.0 50 50 60.3 52.1 115 98 70-130 15 20
1,1,2,2-Tetrachloroethane ug/L <1.0 50 50 50.5 51.4 101 103 70-130 2 20
1,1,2-Trichloroethane ug/L <1.0 50 50 51.8 50.9 104 102 70-130 2 20
1,1,2-Trichlorotrifluoroethane ug/L <5.0 50 50 58.5 51.1 109 94 50-151 14 20
1,1-Dichloroethane ug/L 53.3 50 50 115 94.3 123 82 70-134 20 20
1,1-Dichloroethene ug/L <1.0 50 50 56.6 48.6 113 97 70-139 15 20

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

Date: 09/29/2015 03:02 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..
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ace Analytical

www.pacelabs.com

QUALITY CONTROL DATA

Pace Analytical Services, Inc.
1241 Bellevue Street - Suite 9
Green Bay, WI 54302
(920)469-2436

Project: BETA NIROP
Pace Project No.: 40121790
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 1228188 1228189
MS MSD
40121736006  Spike Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Conc. Result Result % Rec % Rec Limits RPD RPD Qual

1,2,4-Trichlorobenzene ug/L <5.0 50 50 49.2 52.1 98 104 70-130 6 20
1,2-Dibromo-3- ug/L <5.0 50 50 51.8 475 104 95 50-150 9 20
chloropropane
1,2-Dibromoethane (EDB) ug/L <1.0 50 50 52.9 50.6 106 101 70-130 5 20
1,2-Dichlorobenzene ug/L 14 50 50 51.3 52.1 100 101 70-130 1 20
1,2-Dichloroethane ug/L <1.0 50 50 51.8 46.2 104 92 70-132 11 20
1,2-Dichloropropane ug/L <1.0 50 50 54.0 47.1 108 94 70-130 14 20
1,3-Dichlorobenzene ug/L <1.0 50 50 50.5 50.9 101 102 70-130 1 20
1,4-Dichlorobenzene ug/L <1.0 50 50 48.6 49.0 97 98 70-130 1 20
Benzene ug/L <1.0 50 50 49.5 43.5 99 87 70-130 13 20
Bromodichloromethane ug/L <1.0 50 50 53.6 48.6 107 97 70-132 10 20
Bromoform ug/L <1.0 50 50 46.2 44.9 92 90 68-130 3 20
Bromomethane ug/L <5.0 50 50 41.3 36.0 83 72 38141 14 20
Carbon tetrachloride ug/L <1.0 50 50 52.7 47.6 105 95 70-130 10 20
Chlorobenzene ug/L <1.0 50 50 49.2 48.3 98 97 70-130 2 20
Chloroethane ug/L <1.0 50 50 57.7 48.7 115 97 66-152 17 20
Chloroform ug/L <5.0 50 50 52.1 44.0 104 88 70-130 17 20
Chloromethane ug/L <1.0 50 50 51.9 44.4 104 89 44-151 15 20
cis-1,2-Dichloroethene ug/L 6.0 50 50 59.6 52.0 107 92 70-130 13 20
cis-1,3-Dichloropropene ug/L <1.0 50 50 49.4 44.4 99 89 70-130 11 20
Dibromochloromethane ug/L <1.0 50 50 48.2 47.2 96 94 70-130 2 20
Dichlorodifluoromethane ug/L <1.0 50 50 47.6 415 95 83 29-160 14 20
Ethylbenzene ug/L <1.0 50 50 53.1 50.7 106 101 70-132 5 20
Isopropylbenzene (Cumene) ug/L <1.0 50 50 52.6 50.7 105 101 70-130 4 20
m&p-Xylene ug/L <2.0 100 100 105 101 105 101 70-131 4 20
Methyl-tert-butyl ether ug/L <1.0 50 50 55.9 47.9 112 96 48-143 15 20
Methylene Chloride ug/L <1.0 50 50 52.7 44.6 105 89 70-130 17 20
o-Xylene ug/L <1.0 50 50 51.1 50.3 102 101 70-131 2 20
Styrene ug/L <1.0 50 50 51.1 49.9 102 100 70-130 2 20
Tetrachloroethene ug/L 3.3 50 50 48.7 47.4 91 88 70-130 3 20
Toluene ug/L <1.0 50 50 52.1 50.9 104 102 70-130 2 20
trans-1,2-Dichloroethene ug/L <1.0 50 50 53.5 46.3 105 91 70-132 15 20
trans-1,3-Dichloropropene ug/L <1.0 50 50 495 49.2 99 98 70-130 1 20
Trichloroethene ug/L 14.2 50 50 69.2 60.5 110 93 70-130 13 20
Trichlorofluoromethane ug/L <1.0 50 50 58.2 49.8 116 100 50-153 16 20
Vinyl chloride ug/L 1.3 50 50 55.4 49.6 108 97 60-155 11 20
4-Bromofluorobenzene (S) % 106 103 70-130
Dibromofluoromethane (S) % 98 96 70-130
Toluene-d8 (S) % 104 110 70-130

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

Date: 09/29/2015 03:02 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..
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Pace Analytical Services, Inc.
1241 Bellevue Street - Suite 9

ace Analytical” v o 4500

www.pacelabs.com (920)469-2436

QUALIFIERS

Project: BETA NIROP
Pace Project No.: 40121790

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquot.
ND - Not Detected at or above adjusted reporting limit.

J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.

MDL - Adjusted Method Detection Limit.

PQL - Practical Quantitation Limit.

RL - Reporting Limit.

S - Surrogate

1,2-Diphenylhydrazine decomposes to and cannot be separated from Azobenzene using Method 8270. The result for each analyte is
a combined concentration.

Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)

MS(D) - Matrix Spike (Duplicate)

DUP - Sample Duplicate

RPD - Relative Percent Difference

NC - Not Calculable.

SG - Silica Gel - Clean-Up

U - Indicates the compound was analyzed for, but not detected.

N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270. The result reported for
each analyte is a combined concentration.

Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

LABORATORIES

PASI-G Pace Analytical Services - Green Bay

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
Date: 09/29/2015 03:02 PM without the written consent of Pace Analytical Services, Inc.. Page 15 of 18



Pace Analytical Services, Inc.

. 40 1241 Bellevue Street - Suite 9
/' _PaceAnalytical Green Bay, Wi 54202
www. pacelabs.com (920)469-2436

QUALITY CONTROL DATA CROSS REFERENCE TABLE

Project: BETA NIROP
Pace Project No.: 40121790

Analytical
Lab ID Sample ID QC Batch Method QC Batch Analytical Method Batch
40121790001 PMW-02 EPA 8260 MSV/30331
40121790002 PMW-01 EPA 8260 MSV/30331
40121790003 TRIP BLANK EPA 8260 MSV/30331

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
Date: 09/29/2015 03:02 PM without the written consent of Pace Analytical Services, Inc.. Page 16 of 18
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www.pacelabs.com

Section A
Regquired Client Information:

day e ATk

Section B
Required Project Information:

Section C

Invoice Information:

CHAIN-OF-CUSTODY / Analytical Request Document

he Chain-of-Custody is a LEGAL DOCUMENT. All relevant fields must be completed accurately.

Pdge 1% of 18

0c3nm:<“®m9 mu m h.ﬂm Report To: N ‘Mw \C \“Q . Attention: \§ %m\w\ _
VT \\:\ %ﬁ&a 22 c . SIESIS . (M Company z% MN&E%&N S REGULATORY AGENCY
nm.m& D\Qs enTE (A QN?ﬂW pddress: " NPDES |  GROUND WATER DRINKING WATER
m__ To: . vy mh.a gg Purchase Order No.: MMMMMMWW UST - RCRA OTHER
Project Name: \Q Pace Projecy e Site Locati _
BerA \\mﬁh iansoor, LAURLE (pEiFEl ite Location
Requested Due Date/TA Project Number: Pace Profile #: . 3
a mnv.ﬁ\ He ¥ | STATE:
Requested Analysis Filtered (Y/N) |
Section D Matrix Codes N . INv
Required Client information MATRIX / CODE 2= COLLECTED Preservatives =R
Drinking Water DW M m w
&MMNM Water <<<<,.\ﬁ< m M COMPOSITE COMPOSHTE m o~
Product P .\W M START END/GRAB E m
Soil/Solid st |g|o 8l o - % z
SAMPLEID Q' R ol g 3|3 2
(AZ,0-91 ) Al AR |8 N R = % 2
Sample IDs MUST BE UNIQUE Tissue TS o|la w = | @ o 5
Other or | m Elz e slzl |2 °
z |z 1 ° |8lg |28l 1§ m 3
|2 215 1222161319512 £ 1S %
Z | & | DAIE TIME DATE e |) = |SITIE|E(Z|1Z2IS|1B 1S5~ x Pace Project No./ Lab 1.D.
# - : N o4y LS
oL e 9951 pw| {3 3 , S0l D
2 e M| |3 3 13 N/
s & o | |2 3 pis S-S0 B
ADDITIONAL COMMENTS RELINQUISHED BY / AFFILIATION DATE TIME ACCEPTED BY./ AFFILIATION DATE TIME SAMPLE CONDITIONS
SEEEEREE
e | fAccom |9f2s)iS 722
SN I AP ] g \,u ! T yﬁ 2 ; J
E TR Ten el A0 DAL D X0 ' 251Y IV N
SAMPLER NAME AND SIGNATURE o g 5 g
% ©Z D9~ =
PRINT Name of SAMPLER: \\th\?nm_m 4/ “Nm\ K&&VM.Q/\ , m m z | g m g 8 g
8 | o%
T s ey i Al W
! ¥

*Important Note: By signing this form you are accepting Pace’s NET 30 day payment terms and agreeing to late charges of 1.5% per month for any invoices :2 paid i;:s w

F-ALL-Q-020rev.07, 15-May-2007




ace Analytical

Sample Condition Upon Receipt

Pace Analytical Services, Inc.
1241 Bellevue Street, Suite 9
Green Bay, Wl 54302

Comments/ Resolution:

’ Project #:™ .
, : WO# : 40121790
scnent Name \zuaw\@ LD
cour ] S5 9~ S e TN
Trackmg # ’& L_(? %@ 4@121790
Custody Seal on Cooler/Box Present: 37 yes T no >eals intact: 17( yes[" no
Custody Seal on Samples Present: |~ yes no Seals intact: {~ yes 7 no
Packing Materiai: [ Bubble Wrap Bubble Bags I None [~ Other
Thermometer Used - )\Y/ ~ \(‘M Type of ice: { Blue Dry None |7/ Samples on ice, cooling process has begun
Cooler Temperature Uncorr: 3) lCorr;_‘f) i 5 Biological Tissue is Frozen: I~ yes
Temp Blank Present: [ yes y no ™ no Person &aminin contents;
Temp should be above freezing to 6°C'for all sample except Biota. :Da}:'e:l —— \\3{\@\(\ D
Frozen Biota Samples should be received < 0°C. Comments: nitials: et
Chain of Custody Present: jZK(es CNo  [In/A 11
Chain of Custody Filled Out: [ives Ono DN 2
Chain of Custody Relinquished: JZ{Yes Ono Onals.
Sampler Name & Signature on COC: )B/Yes One Onal4
Samples Arrived within Hold Time: )U/Yes [Ono Onals
- VOA Samples frozen upon receipt Cyves OiNo Date/Time:

Short Hold Time Analysis (<72hr): @Yes [CNo ONA|6.
Rush Turn Around Time Requested: Oves {ﬁNo ONA 7
Sufficient Volume: IZers ONo  [nia s,
Correct Containers Used: Q(Yes OnNo [ONmaj9

-Pace Containers Used: l;(Yes ONo  Dna

-Pace IR Containers Used: Oves [no  FINA
Containers Intact: [3</es Ono  CIna 110,
Filtered volume received for Dissolved tests Cves ONo EJ/N/A 11.
Sample Labels match COC: @ives 0o Cina 12.

-Includes date/time/ID/Analysis Matrix: \U
All containers needing preservation have been checked.
(Non-Compliance noted in 13.) Oves ONo éN/A 13. 7 HNO3 T~ H2SO4 [~ NaOH [~ NaOH +ZnAct
ATl containers needing preservation are found tobein T T T 7]
compliance with EPA recommendation. [IYes DIno ?ﬁ N/A
(HNO3, H2904 <2; NaQH+ZnAct20, NaOH212) "
exceptions: VOA, coliform, TOC, TOX, TOH, Initial when Lab Std #ID of Date/
O&G, WIDROW, Phenolics, OTHER: }Zers CNo completed preservative Time:
Headspace in VOA Vials ( >6mm): Dlves #ino CINA |14,
Trip Blank Present: [Z(Yes One  [Ina15.
Trip Blank Custody Seals Present Cina
{Pace Trip Blank Lot # (if purchased): D) R VDV - \?)Z,Q
Client Notification/ Resolution: If checked, see attached form for additional comments [_]

Person Contacted: Date/Time:

Project Manager Review:

Date: ’is

F-GB-C-031-Rev.03 (9April2015) SCUR Form
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Pace Analytical Services, Inc.
1700 EIm Street - Suite 200

aCBAﬂaMI(;'a/@ Minneapolis, MN 55414

www.pacelabs.com (612)607-1700

November 03, 2015

Melinda Pham
Regenesis

1011 Calle Sombra

San Clemente, CA 92673

RE: Project: PS Beta - NIROP
Pace Project No.: 10327623

Dear Melinda Pham:

Enclosed are the analytical results for sample(s) received by the laboratory on October 26, 2015.
The results relate only to the samples included in this report. Results reported herein conform to the
most current TNI standards and the laboratory's Quality Assurance Manual, where applicable, unless
otherwise noted in the body of the report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

W‘/

Jennifer Anderson
jennifer.anderson@pacelabs.com
Project Manager

Enclosures

cc: Ryan Moore, Regenesis

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc.. Page 1 of 39
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Project: PS Beta - NIROP
Pace Project No.: 10327623

Pace Analytical Services, Inc.
1700 EIm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

CERTIFICATIONS

Minnesota Certification IDs
1700 Elm Street SE Suite 200, Minneapolis, MN 55414
A2LA Certification #: 2926.01
Alaska Certification #: UST-078
Alaska Certification #MN00064
Alabama Certification #40770
Arizona Certification #: AZ-0014
Arkansas Certification #: 88-0680
California Certification #: 01155CA
Colorado Certification #Pace
Connecticut Certification #: PH-0256
EPA Region 8 Certification #: 8TMS-L
Florida/NELAP Certification #: E87605
Guam Certification #:14-008r
Georgia Certification #: 959
Georgia EPD #: Pace
Idaho Certification #: MN0O0064
Hawaii Certification #MN00064
lllinois Certification #: 200011
Indiana Certification#C-MN-01
lowa Certification #: 368
Kansas Certification #: E-10167
Kentucky Dept of Envi. Protection - DW #90062
Kentucky Dept of Envi. Protection - WW #:90062
Louisiana DEQ Certification #: 3086
Louisiana DHH #: LA140001
Maine Certification #: 2013011
Maryland Certification #: 322
Michigan DEPH Certification #: 9909

Minnesota Certification #: 027-053-137
Mississippi Certification #: Pace
Montana Certification #: MT0092
Nevada Certification #: MN_00064
Nebraska Certification #: Pace

New Jersey Certification #: MN-002
New York Certification #: 11647

North Carolina Certification #: 530
North Carolina State Public Health #: 27700
North Dakota Certification #: R-036
Ohio EPA #: 4150

Ohio VAP Certification #: CL101
Oklahoma Certification #: 9507
Oregon Certification #: MN200001
Oregon Certification #: MN300001
Pennsylvania Certification #: 68-00563
Puerto Rico Certification

Saipan (CNMI) #:MP0003

South Carolina #:74003001

Texas Certification #: T104704192
Tennessee Certification #: 02818

Utah Certification #: MN000642013-4
Virginia DGS Certification #: 251
Washington Certification #: C486
West Virginia Certification #: 382

West Virginia DHHR #:9952C
Wisconsin Certification #: 999407970

REPORT OF LABORATORY ANALYSIS

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

Pace Analytical Services, Inc.
1700 EIm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

Project: PS Beta - NIROP

Pace Project No.: 10327623

Lab ID Sample ID Matrix Date Collected Date Received
10327623001 PMW-01 Water 10/26/15 14:40 10/26/15 18:12
10327623002 PMW-02 Water 10/26/15 13:20 10/26/15 18:12
10327623003 PMW-03 Water 10/26/15 17:10 10/26/15 18:12
10327623004 PMW-04 Water 10/26/15 16:05 10/26/15 18:12
10327623005 Trip Blank Water 10/26/15 00:00 10/26/15 18:12

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..
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SAMPLE ANALYTE COUNT

Pace Analytical Services, Inc.
1700 EIm Street - Suite 200
Minneapolis, MN 55414

(612)607-1700

Project: PS Beta - NIROP
Pace Project No.: 10327623

Analytes
Lab ID Sample ID Method Analysts Reported
10327623001 PMW-01 EPA 8260B LPM 70
10327623002 PMW-02 EPA 8260B DR1, RTP 70
10327623003 PMW-03 EPA 8260B LPM 70
10327623004 PMW-04 EPA 8260B DJB 70
10327623005 Trip Blank EPA 8260B DR1 70

REPORT OF LABORATORY ANALYSIS

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

Pace Analytical Services, Inc.

1700 EIm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

Project: PS Beta - NIROP
Pace Project No.: 10327623
Sample: PMW-01 Lab ID: 10327623001 Collected: 10/26/15 14:40 Received: 10/26/1518:12 Matrix: Water
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual
8260B VOC Analytical Method: EPA 8260B
Acetone ND ug/L 200 10 10/29/15 13:16 67-64-1
Allyl chloride ND ug/L 400 10 10/29/15 13:16 107-05-1
Benzene ND ug/L 10.0 10 10/29/15 13:16 71-43-2
Bromobenzene ND ug/L 100 10 10/29/15 13:16 108-86-1
Bromochloromethane ND ug/L 100 10 10/29/15 13:16 74-97-5
Bromodichloromethane ND ug/L 100 10 10/29/15 13:16 75-27-4
Bromoform ND ug/L 40.0 10 10/29/15 13:16 75-25-2
Bromomethane ND ug/L 40.0 10 10/29/15 13:16 74-83-9 CL
2-Butanone (MEK) ND ug/L 50.0 10 10/29/15 13:16 78-93-3
n-Butylbenzene ND ug/L 100 10 10/29/15 13:16 104-51-8
sec-Butylbenzene ND ug/L 100 10 10/29/15 13:16 135-98-8
tert-Butylbenzene ND ug/L 100 10 10/29/15 13:16 98-06-6
Carbon tetrachloride ND ug/L 100 10 10/29/15 13:16 56-23-5
Chlorobenzene ND ug/L 100 10 10/29/15 13:16 108-90-7
Chloroethane ND ug/L 100 10 10/29/15 13:16 75-00-3
Chloroform ND ug/L 10.0 10 10/29/15 13:16 67-66-3
Chloromethane ND ug/L 40.0 10 10/29/15 13:16 74-87-3
2-Chlorotoluene ND ug/L 100 10 10/29/15 13:16 95-49-8
4-Chlorotoluene ND ug/L 100 10 10/29/15 13:16 106-43-4
1,2-Dibromo-3-chloropropane ND ug/L 40.0 10 10/29/15 13:16 96-12-8
Dibromochloromethane ND ug/L 100 10 10/29/15 13:16 124-48-1
1,2-Dibromoethane (EDB) ND ug/L 10.0 10 10/29/15 13:16 106-93-4
Dibromomethane ND ug/L 40.0 10 10/29/15 13:16 74-95-3
1,2-Dichlorobenzene ND ug/L 100 10 10/29/15 13:16 95-50-1
1,3-Dichlorobenzene ND ug/L 100 10 10/29/15 13:16 541-73-1
1,4-Dichlorobenzene ND ug/L 100 10 10/29/15 13:16 106-46-7
Dichlorodifluoromethane ND ug/L 100 10 10/29/15 13:16 75-71-8
1,1-Dichloroethane ND ug/L 100 10 10/29/15 13:16 75-34-3
1,2-Dichloroethane ND ug/L 100 10 10/29/15 13:16 107-06-2
1,1-Dichloroethene ND ug/L 100 10 10/29/15 13:16 75-35-4
cis-1,2-Dichloroethene ND ug/L 100 10 10/29/15 13:16 156-59-2
trans-1,2-Dichloroethene ND ug/L 100 10 10/29/15 13:16 156-60-5
Dichlorofluoromethane ND ug/L 100 10 10/29/15 13:16 75-43-4
1,2-Dichloropropane ND ug/L 40.0 10 10/29/15 13:16 78-87-5
1,3-Dichloropropane ND ug/L 100 10 10/29/15 13:16 142-28-9
2,2-Dichloropropane ND ug/L 40.0 10 10/29/15 13:16 594-20-7
1,1-Dichloropropene ND ug/L 100 10 10/29/15 13:16 563-58-6
cis-1,3-Dichloropropene ND ug/L 40.0 10 10/29/15 13:16 10061-01-5
trans-1,3-Dichloropropene ND ug/L 40.0 10 10/29/15 13:16 10061-02-6
Diethyl ether (Ethyl ether) ND ug/L 40.0 10 10/29/15 13:16 60-29-7
Ethylbenzene ND ug/L 100 10 10/29/15 13:16 100-41-4
Hexachloro-1,3-butadiene ND ug/L 100 10 10/29/15 13:16 87-68-3
Isopropylbenzene (Cumene) ND ug/L 100 10 10/29/15 13:16 98-82-8
p-lsopropyltoluene ND ug/L 100 10 10/29/15 13:16 99-87-6
Methylene Chloride ND ug/L 40.0 10 10/29/15 13:16 75-09-2
4-Methyl-2-pentanone (MIBK) ND ug/L 50.0 10 10/29/15 13:16 108-10-1
Methyl-tert-butyl ether ND ug/L 100 10 10/29/15 13:16 1634-04-4

Date: 11/03/2015 09:11 AM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..
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ANALYTICAL RESULTS

Pace Analytical Services, Inc.
1700 EIm Street - Suite 200
Minneapolis, MN 55414

(612)607-1700

Project: PS Beta - NIROP
Pace Project No.: 10327623
Sample: PMW-01 Lab ID: 10327623001 Collected: 10/26/15 14:40 Received: 10/26/1518:12 Matrix: Water
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual
8260B VOC Analytical Method: EPA 8260B
Naphthalene ND ug/L 400 10 10/29/15 13:16 91-20-3
n-Propylbenzene ND ug/L 100 10 10/29/15 13:16 103-65-1
Styrene ND ug/L 10.0 10 10/29/15 13:16 100-42-5
1,1,1,2-Tetrachloroethane ND ug/L 100 10 10/29/15 13:16 630-20-6
1,1,2,2-Tetrachloroethane ND ug/L 100 10 10/29/15 13:16 79-34-5
Tetrachloroethene ND ug/L 100 10 10/29/15 13:16 127-18-4
Tetrahydrofuran ND ug/L 100 10 10/29/15 13:16 109-99-9
Toluene ND ug/L 10.0 10 10/29/15 13:16 108-88-3
1,2,3-Trichlorobenzene ND ug/L 100 10 10/29/15 13:16 87-61-6
1,2,4-Trichlorobenzene ND ug/L 100 10 10/29/15 13:16 120-82-1
1,1,1-Trichloroethane ND ug/L 100 10 10/29/15 13:16 71-55-6
1,1,2-Trichloroethane ND ug/L 100 10 10/29/15 13:16 79-00-5
Trichloroethene ND ug/L 40 10 10/29/15 13:16 79-01-6
Trichlorofluoromethane ND ug/L 100 10 10/29/15 13:16 75-69-4
1,2,3-Trichloropropane ND ug/L 40.0 10 10/29/15 13:16 96-18-4
1,1,2-Trichlorotrifluoroethane ND ug/L 100 10 10/29/15 13:16 76-13-1
1,2,4-Trimethylbenzene ND ug/L 100 10 10/29/15 13:16 95-63-6
1,3,5-Trimethylbenzene ND ug/L 100 10 10/29/15 13:16 108-67-8
Vinyl chloride ND ug/L 40 10 10/29/15 13:16 75-01-4
Xylene (Total) ND ug/L 30.0 10 10/29/15 13:16 1330-20-7
Surrogates
1,2-Dichloroethane-d4 (S) 1090 %. 75-125 10 10/29/15 13:16 17060-07-0 1M,S2
Toluene-d8 (S) 222 %. 75-125 10 10/29/15 13:16 2037-26-5  S2
4-Bromofluorobenzene (S) 121 %. 75-125 10 10/29/15 13:16 460-00-4

Date: 11/03/2015 09:11 AM

REPORT OF LABORATORY ANALYSIS
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ANALYTICAL RESULTS

Pace Analytical Services, Inc.

1700 EIm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

Project: PS Beta - NIROP
Pace Project No.: 10327623
Sample: PMW-02 Lab ID: 10327623002 Collected: 10/26/15 13:20 Received: 10/26/15 18:12 Matrix: Water
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual
8260B VOC Analytical Method: EPA 8260B
Acetone ND ug/L 20.0 1 10/27/15 22:30 67-64-1
Allyl chloride ND ug/L 4.0 1 10/27/15 22:30 107-05-1
Benzene ND ug/L 1.0 1 10/27/15 22:30 71-43-2
Bromobenzene ND ug/L 1.0 1 10/27/15 22:30 108-86-1
Bromochloromethane ND ug/L 1.0 1 10/27/15 22:30 74-97-5
Bromodichloromethane ND ug/L 1.0 1 10/27/15 22:30 75-27-4
Bromoform ND ug/L 4.0 1 10/27/15 22:30 75-25-2
Bromomethane ND ug/L 4.0 1 10/27/15 22:30 74-83-9
2-Butanone (MEK) ND ug/L 5.0 1 10/27/15 22:30 78-93-3
n-Butylbenzene ND ug/L 1.0 1 10/27/15 22:30 104-51-8
sec-Butylbenzene ND ug/L 1.0 1 10/27/15 22:30 135-98-8
tert-Butylbenzene ND ug/L 1.0 1 10/27/15 22:30 98-06-6
Carbon tetrachloride ND ug/L 1.0 1 10/27/15 22:30 56-23-5
Chlorobenzene ND ug/L 1.0 1 10/27/15 22:30 108-90-7
Chloroethane ND ug/L 1.0 1 10/27/15 22:30 75-00-3
Chloroform ND ug/L 1.0 1 10/27/15 22:30 67-66-3
Chloromethane ND ug/L 4.0 1 10/27/15 22:30 74-87-3
2-Chlorotoluene ND ug/L 1.0 1 10/27/15 22:30 95-49-8
4-Chlorotoluene ND ug/L 1.0 1 10/27/15 22:30 106-43-4
1,2-Dibromo-3-chloropropane ND ug/L 4.0 1 10/27/15 22:30 96-12-8
Dibromochloromethane ND ug/L 1.0 1 10/27/15 22:30 124-48-1
1,2-Dibromoethane (EDB) ND ug/L 1.0 1 10/27/15 22:30 106-93-4
Dibromomethane ND ug/L 4.0 1 10/27/15 22:30 74-95-3
1,2-Dichlorobenzene ND ug/L 1.0 1 10/27/15 22:30 95-50-1
1,3-Dichlorobenzene ND ug/L 1.0 1 10/27/15 22:30 541-73-1
1,4-Dichlorobenzene ND ug/L 1.0 1 10/27/15 22:30 106-46-7
Dichlorodifluoromethane ND ug/L 1.0 1 10/27/15 22:30 75-71-8
1,1-Dichloroethane 46.5 ug/L 1.0 1 10/27/15 22:30 75-34-3
1,2-Dichloroethane ND ug/L 1.0 1 10/27/15 22:30 107-06-2
1,1-Dichloroethene 32.1 ug/L 1.0 1 10/27/15 22:30 75-35-4
cis-1,2-Dichloroethene 248 ug/L 100 10 10/29/15 12:47 156-59-2
trans-1,2-Dichloroethene 303 ug/L 100 10 10/29/15 12:47 156-60-5
Dichlorofluoromethane ND ug/L 1.0 1 10/27/15 22:30 75-43-4
1,2-Dichloropropane ND ug/L 4.0 1 10/27/15 22:30 78-87-5
1,3-Dichloropropane ND ug/L 1.0 1 10/27/15 22:30 142-28-9
2,2-Dichloropropane ND ug/L 4.0 1 10/27/15 22:30 594-20-7
1,1-Dichloropropene ND ug/L 1.0 1 10/27/15 22:30 563-58-6
cis-1,3-Dichloropropene ND ug/L 4.0 1 10/27/15 22:30 10061-01-5
trans-1,3-Dichloropropene ND ug/L 4.0 1 10/27/15 22:30 10061-02-6
Diethyl ether (Ethyl ether) ND ug/L 4.0 1 10/27/15 22:30 60-29-7
Ethylbenzene ND ug/L 1.0 1 10/27/15 22:30 100-41-4
Hexachloro-1,3-butadiene ND ug/L 1.0 1 10/27/15 22:30 87-68-3
Isopropylbenzene (Cumene) ND ug/L 1.0 1 10/27/15 22:30 98-82-8
p-lsopropyltoluene ND ug/L 1.0 1 10/27/15 22:30 99-87-6
Methylene Chloride ND ug/L 4.0 1 10/27/15 22:30 75-09-2
4-Methyl-2-pentanone (MIBK) ND ug/L 5.0 1 10/27/15 22:30 108-10-1
Methyl-tert-butyl ether ND ug/L 1.0 1 10/27/15 22:30 1634-04-4

Date: 11/03/2015 09:11 AM
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ANALYTICAL RESULTS

Pace Analytical Services, Inc.

1700 EIm Str

eet - Suite 200

Minneapolis, MN 55414

(612)607-1700

Project: PS Beta - NIROP
Pace Project No.: 10327623
Sample: PMW-02 Lab ID: 10327623002 Collected: 10/26/15 13:20 Received: 10/26/15 18:12 Matrix: Water
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual
8260B VOC Analytical Method: EPA 8260B
Naphthalene ND ug/L 4.0 1 10/27/15 22:30 91-20-3
n-Propylbenzene ND ug/L 1.0 1 10/27/15 22:30 103-65-1
Styrene ND ug/L 1.0 1 10/27/15 22:30 100-42-5
1,1,1,2-Tetrachloroethane ND ug/L 1.0 1 10/27/15 22:30 630-20-6
1,1,2,2-Tetrachloroethane ND ug/L 1.0 1 10/27/15 22:30 79-34-5
Tetrachloroethene ND ug/L 1.0 1 10/27/15 22:30 127-18-4
Tetrahydrofuran ND ug/L 10.0 1 10/27/15 22:30 109-99-9
Toluene ND ug/L 1.0 1 10/27/15 22:30 108-88-3
1,2,3-Trichlorobenzene ND ug/L 1.0 1 10/27/15 22:30 87-61-6
1,2,4-Trichlorobenzene ND ug/L 1.0 1 10/27/15 22:30 120-82-1
1,1,1-Trichloroethane ND ug/L 1.0 1 10/27/15 22:30 71-55-6
1,1,2-Trichloroethane ND ug/L 1.0 1 10/27/15 22:30 79-00-5
Trichloroethene 39.7 ug/L 0.40 1 10/27/15 22:30 79-01-6
Trichlorofluoromethane ND ug/L 1.0 1 10/27/15 22:30 75-69-4
1,2,3-Trichloropropane ND ug/L 4.0 1 10/27/15 22:30 96-18-4
1,1,2-Trichlorotrifluoroethane ND ug/L 1.0 1 10/27/15 22:30 76-13-1
1,2,4-Trimethylbenzene ND ug/L 1.0 1 10/27/15 22:30 95-63-6
1,3,5-Trimethylbenzene ND ug/L 1.0 1 10/27/15 22:30 108-67-8
Vinyl chloride 45 ug/L 0.40 1 10/27/15 22:30 75-01-4
Xylene (Total) ND ug/L 3.0 1 10/27/15 22:30 1330-20-7
Surrogates
1,2-Dichloroethane-d4 (S) 110 %. 75-125 1 10/27/15 22:30 17060-07-0
Toluene-d8 (S) 103 %. 75-125 1 10/27/15 22:30 2037-26-5
4-Bromofluorobenzene (S) 104 %. 75-125 1 10/27/15 22:30 460-00-4

Date: 11/03/2015 09:11 AM
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ANALYTICAL RESULTS

Pace Analytical Services, Inc.

1700 EIm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

Project: PS Beta - NIROP
Pace Project No.: 10327623
Sample: PMW-03 Lab ID: 10327623003 Collected: 10/26/15 17:10 Received: 10/26/15 18:12 Matrix: Water
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual
8260B VOC Analytical Method: EPA 8260B
Acetone ND ug/L 20.0 1 10/29/15 13:59 67-64-1
Allyl chloride ND ug/L 4.0 1 10/29/15 13:59 107-05-1
Benzene ND ug/L 1.0 1 10/29/15 13:59 71-43-2
Bromobenzene ND ug/L 1.0 1 10/29/15 13:59 108-86-1
Bromochloromethane ND ug/L 1.0 1 10/29/15 13:59 74-97-5
Bromodichloromethane ND ug/L 1.0 1 10/29/15 13:59 75-27-4
Bromoform ND ug/L 4.0 1 10/29/15 13:59 75-25-2
Bromomethane ND ug/L 4.0 1 10/29/15 13:59 74-83-9 CL
2-Butanone (MEK) ND ug/L 5.0 1 10/29/15 13:59 78-93-3
n-Butylbenzene ND ug/L 1.0 1 10/29/15 13:59 104-51-8
sec-Butylbenzene ND ug/L 1.0 1 10/29/15 13:59 135-98-8
tert-Butylbenzene ND ug/L 1.0 1 10/29/15 13:59 98-06-6
Carbon tetrachloride ND ug/L 1.0 1 10/29/15 13:59 56-23-5
Chlorobenzene ND ug/L 1.0 1 10/29/15 13:59 108-90-7
Chloroethane ND ug/L 1.0 1 10/29/15 13:59 75-00-3
Chloroform ND ug/L 1.0 1 10/29/15 13:59 67-66-3
Chloromethane ND ug/L 4.0 1 10/29/15 13:59 74-87-3
2-Chlorotoluene ND ug/L 1.0 1 10/29/15 13:59 95-49-8
4-Chlorotoluene ND ug/L 1.0 1 10/29/15 13:59 106-43-4
1,2-Dibromo-3-chloropropane ND ug/L 4.0 1 10/29/15 13:59 96-12-8
Dibromochloromethane ND ug/L 1.0 1 10/29/15 13:59 124-48-1
1,2-Dibromoethane (EDB) ND ug/L 1.0 1 10/29/15 13:59 106-93-4
Dibromomethane ND ug/L 4.0 1 10/29/15 13:59 74-95-3
1,2-Dichlorobenzene ND ug/L 1.0 1 10/29/15 13:59 95-50-1
1,3-Dichlorobenzene ND ug/L 1.0 1 10/29/15 13:59 541-73-1
1,4-Dichlorobenzene ND ug/L 1.0 1 10/29/15 13:59 106-46-7
Dichlorodifluoromethane ND ug/L 1.0 1 10/29/15 13:59 75-71-8
1,1-Dichloroethane ND ug/L 1.0 1 10/29/15 13:59 75-34-3
1,2-Dichloroethane ND ug/L 1.0 1 10/29/15 13:59 107-06-2
1,1-Dichloroethene ND ug/L 1.0 1 10/29/15 13:59 75-35-4
cis-1,2-Dichloroethene 15.6 ug/L 1.0 1 10/29/15 13:59 156-59-2
trans-1,2-Dichloroethene 35.3 ug/L 1.0 1 10/29/15 13:59 156-60-5
Dichlorofluoromethane ND ug/L 1.0 1 10/29/15 13:59 75-43-4
1,2-Dichloropropane ND ug/L 4.0 1 10/29/15 13:59 78-87-5
1,3-Dichloropropane ND ug/L 1.0 1 10/29/15 13:59 142-28-9
2,2-Dichloropropane ND ug/L 4.0 1 10/29/15 13:59 594-20-7
1,1-Dichloropropene ND ug/L 1.0 1 10/29/15 13:59 563-58-6
cis-1,3-Dichloropropene ND ug/L 4.0 1 10/29/15 13:59 10061-01-5
trans-1,3-Dichloropropene ND ug/L 4.0 1 10/29/15 13:59 10061-02-6
Diethyl ether (Ethyl ether) ND ug/L 4.0 1 10/29/15 13:59 60-29-7
Ethylbenzene ND ug/L 1.0 1 10/29/15 13:59 100-41-4
Hexachloro-1,3-butadiene ND ug/L 1.0 1 10/29/15 13:59 87-68-3
Isopropylbenzene (Cumene) ND ug/L 1.0 1 10/29/15 13:59 98-82-8
p-lsopropyltoluene ND ug/L 1.0 1 10/29/15 13:59 99-87-6
Methylene Chloride ND ug/L 4.0 1 10/29/15 13:59 75-09-2
4-Methyl-2-pentanone (MIBK) ND ug/L 5.0 1 10/29/15 13:59 108-10-1
Methyl-tert-butyl ether ND ug/L 1.0 1 10/29/15 13:59 1634-04-4

Date: 11/03/2015 09:11 AM
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ANALYTICAL RESULTS

Pace Analytical Services, Inc.
1700 EIm Street - Suite 200
Minneapolis, MN 55414

(612)607-1700

Project: PS Beta - NIROP
Pace Project No.: 10327623
Sample: PMW-03 Lab ID: 10327623003 Collected: 10/26/15 17:10 Received: 10/26/15 18:12 Matrix: Water
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual
8260B VOC Analytical Method: EPA 8260B
Naphthalene ND ug/L 4.0 1 10/29/15 13:59 91-20-3
n-Propylbenzene ND ug/L 1.0 1 10/29/15 13:59 103-65-1
Styrene ND ug/L 1.0 1 10/29/15 13:59 100-42-5
1,1,1,2-Tetrachloroethane ND ug/L 1.0 1 10/29/15 13:59 630-20-6
1,1,2,2-Tetrachloroethane ND ug/L 1.0 1 10/29/15 13:59 79-34-5
Tetrachloroethene ND ug/L 1.0 1 10/29/15 13:59 127-18-4
Tetrahydrofuran ND ug/L 10.0 1 10/29/15 13:59 109-99-9
Toluene ND ug/L 1.0 1 10/29/15 13:59 108-88-3
1,2,3-Trichlorobenzene ND ug/L 1.0 1 10/29/15 13:59 87-61-6
1,2,4-Trichlorobenzene ND ug/L 1.0 1 10/29/15 13:59 120-82-1
1,1,1-Trichloroethane ND ug/L 1.0 1 10/29/15 13:59 71-55-6
1,1,2-Trichloroethane ND ug/L 1.0 1 10/29/15 13:59 79-00-5
Trichloroethene 20.8 ug/L 0.40 1 10/29/15 13:59 79-01-6
Trichlorofluoromethane ND ug/L 1.0 1 10/29/15 13:59 75-69-4
1,2,3-Trichloropropane ND ug/L 4.0 1 10/29/15 13:59 96-18-4
1,1,2-Trichlorotrifluoroethane ND ug/L 1.0 1 10/29/15 13:59 76-13-1
1,2,4-Trimethylbenzene ND ug/L 1.0 1 10/29/15 13:59 95-63-6
1,3,5-Trimethylbenzene ND ug/L 1.0 1 10/29/15 13:59 108-67-8
Vinyl chloride 0.92 ug/L 0.40 1 10/29/15 13:59 75-01-4
Xylene (Total) ND ug/L 3.0 1 10/29/15 13:59 1330-20-7
Surrogates
1,2-Dichloroethane-d4 (S) 111 %. 75-125 1 10/29/15 13:59 17060-07-0
Toluene-d8 (S) 109 %. 75-125 1 10/29/15 13:59 2037-26-5
4-Bromofluorobenzene (S) 116 %. 75-125 1 10/29/15 13:59 460-00-4

Date: 11/03/2015 09:11 AM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..
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ANALYTICAL RESULTS

Pace Analytical Services, Inc.

1700 EIm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

Project: PS Beta - NIROP
Pace Project No.: 10327623
Sample: PMW-04 Lab ID: 10327623004 Collected: 10/26/15 16:05 Received: 10/26/1518:12 Matrix: Water
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual
8260B VOC Analytical Method: EPA 8260B
Acetone ND ug/L 20.0 1 10/31/15 00:45 67-64-1
Allyl chloride ND ug/L 4.0 1 10/31/15 00:45 107-05-1
Benzene ND ug/L 1.0 1 10/31/15 00:45 71-43-2
Bromobenzene ND ug/L 1.0 1 10/31/15 00:45 108-86-1
Bromochloromethane ND ug/L 1.0 1 10/31/15 00:45 74-97-5
Bromodichloromethane ND ug/L 1.0 1 10/31/15 00:45 75-27-4
Bromoform ND ug/L 4.0 1 10/31/15 00:45 75-25-2
Bromomethane ND ug/L 4.0 1 10/31/15 00:45 74-83-9 CL
2-Butanone (MEK) ND ug/L 5.0 1 10/31/15 00:45 78-93-3
n-Butylbenzene ND ug/L 1.0 1 10/31/15 00:45 104-51-8
sec-Butylbenzene ND ug/L 1.0 1 10/31/15 00:45 135-98-8
tert-Butylbenzene ND ug/L 1.0 1 10/31/15 00:45 98-06-6
Carbon tetrachloride ND ug/L 1.0 1 10/31/15 00:45 56-23-5
Chlorobenzene ND ug/L 1.0 1 10/31/15 00:45 108-90-7
Chloroethane ND ug/L 1.0 1 10/31/15 00:45 75-00-3
Chloroform ND ug/L 1.0 1 10/31/15 00:45 67-66-3
Chloromethane ND ug/L 4.0 1 10/31/15 00:45 74-87-3
2-Chlorotoluene ND ug/L 1.0 1 10/31/15 00:45 95-49-8
4-Chlorotoluene ND ug/L 1.0 1 10/31/15 00:45 106-43-4
1,2-Dibromo-3-chloropropane ND ug/L 4.0 1 10/31/15 00:45 96-12-8
Dibromochloromethane ND ug/L 1.0 1 10/31/15 00:45 124-48-1
1,2-Dibromoethane (EDB) ND ug/L 1.0 1 10/31/15 00:45 106-93-4
Dibromomethane ND ug/L 4.0 1 10/31/15 00:45 74-95-3
1,2-Dichlorobenzene ND ug/L 1.0 1 10/31/15 00:45 95-50-1
1,3-Dichlorobenzene ND ug/L 1.0 1 10/31/15 00:45 541-73-1
1,4-Dichlorobenzene ND ug/L 1.0 1 10/31/15 00:45 106-46-7
Dichlorodifluoromethane ND ug/L 1.0 1 10/31/15 00:45 75-71-8
1,1-Dichloroethane ND ug/L 1.0 1 10/31/15 00:45 75-34-3
1,2-Dichloroethane ND ug/L 1.0 1 10/31/15 00:45 107-06-2
1,1-Dichloroethene ND ug/L 1.0 1 10/31/15 00:45 75-35-4
cis-1,2-Dichloroethene 19.9 ug/L 1.0 1 10/31/15 00:45 156-59-2
trans-1,2-Dichloroethene 55.3 ug/L 1.0 1 10/31/15 00:45 156-60-5
Dichlorofluoromethane ND ug/L 1.0 1 10/31/15 00:45 75-43-4
1,2-Dichloropropane ND ug/L 4.0 1 10/31/15 00:45 78-87-5
1,3-Dichloropropane ND ug/L 1.0 1 10/31/15 00:45 142-28-9
2,2-Dichloropropane ND ug/L 4.0 1 10/31/15 00:45 594-20-7
1,1-Dichloropropene ND ug/L 1.0 1 10/31/15 00:45 563-58-6
cis-1,3-Dichloropropene ND ug/L 4.0 1 10/31/15 00:45 10061-01-5
trans-1,3-Dichloropropene ND ug/L 4.0 1 10/31/15 00:45 10061-02-6
Diethyl ether (Ethyl ether) ND ug/L 4.0 1 10/31/15 00:45 60-29-7
Ethylbenzene ND ug/L 1.0 1 10/31/15 00:45 100-41-4
Hexachloro-1,3-butadiene ND ug/L 1.0 1 10/31/15 00:45 87-68-3
Isopropylbenzene (Cumene) ND ug/L 1.0 1 10/31/15 00:45 98-82-8
p-lsopropyltoluene ND ug/L 1.0 1 10/31/15 00:45 99-87-6
Methylene Chloride ND ug/L 4.0 1 10/31/15 00:45 75-09-2
4-Methyl-2-pentanone (MIBK) ND ug/L 5.0 1 10/31/15 00:45 108-10-1
Methyl-tert-butyl ether ND ug/L 1.0 1 10/31/15 00:45 1634-04-4

Date: 11/03/2015 09:11 AM
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ANALYTICAL RESULTS

Pace Analytical Services, Inc.
1700 EIm Street - Suite 200
Minneapolis, MN 55414

(612)607-1700

Project: PS Beta - NIROP
Pace Project No.: 10327623
Sample: PMW-04 Lab ID: 10327623004 Collected: 10/26/15 16:05 Received: 10/26/1518:12 Matrix: Water
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual
8260B VOC Analytical Method: EPA 8260B
Naphthalene ND ug/L 4.0 1 10/31/15 00:45 91-20-3
n-Propylbenzene ND ug/L 1.0 1 10/31/15 00:45 103-65-1
Styrene ND ug/L 1.0 1 10/31/15 00:45 100-42-5
1,1,1,2-Tetrachloroethane ND ug/L 1.0 1 10/31/15 00:45 630-20-6
1,1,2,2-Tetrachloroethane ND ug/L 1.0 1 10/31/15 00:45 79-34-5
Tetrachloroethene ND ug/L 1.0 1 10/31/15 00:45 127-18-4
Tetrahydrofuran ND ug/L 10.0 1 10/31/15 00:45 109-99-9
Toluene ND ug/L 1.0 1 10/31/15 00:45 108-88-3
1,2,3-Trichlorobenzene ND ug/L 1.0 1 10/31/15 00:45 87-61-6
1,2,4-Trichlorobenzene ND ug/L 1.0 1 10/31/15 00:45 120-82-1
1,1,1-Trichloroethane ND ug/L 1.0 1 10/31/15 00:45 71-55-6
1,1,2-Trichloroethane ND ug/L 1.0 1 10/31/15 00:45 79-00-5
Trichloroethene 17.8 ug/L 0.40 1 10/31/15 00:45 79-01-6
Trichlorofluoromethane ND ug/L 1.0 1 10/31/15 00:45 75-69-4
1,2,3-Trichloropropane ND ug/L 4.0 1 10/31/15 00:45 96-18-4
1,1,2-Trichlorotrifluoroethane ND ug/L 1.0 1 10/31/15 00:45 76-13-1
1,2,4-Trimethylbenzene ND ug/L 1.0 1 10/31/15 00:45 95-63-6
1,3,5-Trimethylbenzene ND ug/L 1.0 1 10/31/15 00:45 108-67-8
Vinyl chloride ND ug/L 0.40 1 10/31/15 00:45 75-01-4
Xylene (Total) ND ug/L 3.0 1 10/31/15 00:45 1330-20-7
Surrogates
1,2-Dichloroethane-d4 (S) 109 %. 75-125 1 10/31/15 00:45 17060-07-0
Toluene-d8 (S) 109 %. 75-125 1 10/31/15 00:45 2037-26-5
4-Bromofluorobenzene (S) 110 %. 75-125 1 10/31/15 00:45 460-00-4

Date: 11/03/2015 09:11 AM

REPORT OF LABORATORY ANALYSIS
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ANALYTICAL RESULTS

Pace Analytical Services, Inc.

1700 EIm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

Project: PS Beta - NIROP
Pace Project No.: 10327623
Sample: Trip Blank Lab ID: 10327623005 Collected: 10/26/15 00:00 Received: 10/26/1518:12 Matrix: Water
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual
8260B VOC Analytical Method: EPA 8260B
Acetone ND ug/L 20.0 1 10/27/15 20:22 67-64-1
Allyl chloride ND ug/L 4.0 1 10/27/15 20:22 107-05-1
Benzene ND ug/L 1.0 1 10/27/15 20:22 71-43-2
Bromobenzene ND ug/L 1.0 1 10/27/15 20:22 108-86-1
Bromochloromethane ND ug/L 1.0 1 10/27/15 20:22 74-97-5
Bromodichloromethane ND ug/L 1.0 1 10/27/15 20:22 75-27-4
Bromoform ND ug/L 4.0 1 10/27/15 20:22 75-25-2
Bromomethane ND ug/L 4.0 1 10/27/15 20:22 74-83-9
2-Butanone (MEK) ND ug/L 5.0 1 10/27/15 20:22 78-93-3
n-Butylbenzene ND ug/L 1.0 1 10/27/15 20:22 104-51-8
sec-Butylbenzene ND ug/L 1.0 1 10/27/15 20:22 135-98-8
tert-Butylbenzene ND ug/L 1.0 1 10/27/15 20:22 98-06-6
Carbon tetrachloride ND ug/L 1.0 1 10/27/15 20:22 56-23-5
Chlorobenzene ND ug/L 1.0 1 10/27/15 20:22 108-90-7
Chloroethane ND ug/L 1.0 1 10/27/15 20:22 75-00-3
Chloroform ND ug/L 1.0 1 10/27/15 20:22 67-66-3
Chloromethane ND ug/L 4.0 1 10/27/15 20:22 74-87-3
2-Chlorotoluene ND ug/L 1.0 1 10/27/15 20:22 95-49-8
4-Chlorotoluene ND ug/L 1.0 1 10/27/15 20:22 106-43-4
1,2-Dibromo-3-chloropropane ND ug/L 4.0 1 10/27/15 20:22 96-12-8
Dibromochloromethane ND ug/L 1.0 1 10/27/15 20:22 124-48-1
1,2-Dibromoethane (EDB) ND ug/L 1.0 1 10/27/15 20:22 106-93-4
Dibromomethane ND ug/L 4.0 1 10/27/15 20:22 74-95-3
1,2-Dichlorobenzene ND ug/L 1.0 1 10/27/15 20:22 95-50-1
1,3-Dichlorobenzene ND ug/L 1.0 1 10/27/15 20:22 541-73-1
1,4-Dichlorobenzene ND ug/L 1.0 1 10/27/15 20:22 106-46-7
Dichlorodifluoromethane ND ug/L 1.0 1 10/27/15 20:22 75-71-8
1,1-Dichloroethane ND ug/L 1.0 1 10/27/15 20:22 75-34-3
1,2-Dichloroethane ND ug/L 1.0 1 10/27/15 20:22 107-06-2
1,1-Dichloroethene ND ug/L 1.0 1 10/27/15 20:22 75-35-4
cis-1,2-Dichloroethene ND ug/L 1.0 1 10/27/15 20:22 156-59-2
trans-1,2-Dichloroethene ND ug/L 1.0 1 10/27/15 20:22 156-60-5
Dichlorofluoromethane ND ug/L 1.0 1 10/27/15 20:22 75-43-4
1,2-Dichloropropane ND ug/L 4.0 1 10/27/15 20:22 78-87-5
1,3-Dichloropropane ND ug/L 1.0 1 10/27/15 20:22 142-28-9
2,2-Dichloropropane ND ug/L 4.0 1 10/27/15 20:22 594-20-7
1,1-Dichloropropene ND ug/L 1.0 1 10/27/15 20:22 563-58-6
cis-1,3-Dichloropropene ND ug/L 4.0 1 10/27/15 20:22 10061-01-5
trans-1,3-Dichloropropene ND ug/L 4.0 1 10/27/15 20:22 10061-02-6
Diethyl ether (Ethyl ether) ND ug/L 4.0 1 10/27/15 20:22 60-29-7
Ethylbenzene ND ug/L 1.0 1 10/27/15 20:22 100-41-4
Hexachloro-1,3-butadiene ND ug/L 1.0 1 10/27/15 20:22 87-68-3
Isopropylbenzene (Cumene) ND ug/L 1.0 1 10/27/15 20:22 98-82-8
p-lsopropyltoluene ND ug/L 1.0 1 10/27/15 20:22 99-87-6
Methylene Chloride ND ug/L 4.0 1 10/27/15 20:22 75-09-2
4-Methyl-2-pentanone (MIBK) ND ug/L 5.0 1 10/27/15 20:22 108-10-1
Methyl-tert-butyl ether ND ug/L 1.0 1 10/27/15 20:22 1634-04-4

Date: 11/03/2015 09:11 AM
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ANALYTICAL RESULTS

Pace Analytical Services, Inc.
1700 EIm Street - Suite 200
Minneapolis, MN 55414

(612)607-1700

Project: PS Beta - NIROP
Pace Project No.: 10327623
Sample: Trip Blank Lab ID: 10327623005 Collected: 10/26/15 00:00 Received: 10/26/1518:12 Matrix: Water
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual
8260B VOC Analytical Method: EPA 8260B
Naphthalene ND ug/L 4.0 1 10/27/15 20:22 91-20-3
n-Propylbenzene ND ug/L 1.0 1 10/27/15 20:22 103-65-1
Styrene ND ug/L 1.0 1 10/27/15 20:22 100-42-5
1,1,1,2-Tetrachloroethane ND ug/L 1.0 1 10/27/15 20:22 630-20-6
1,1,2,2-Tetrachloroethane ND ug/L 1.0 1 10/27/15 20:22 79-34-5
Tetrachloroethene ND ug/L 1.0 1 10/27/15 20:22 127-18-4
Tetrahydrofuran ND ug/L 10.0 1 10/27/15 20:22 109-99-9
Toluene ND ug/L 1.0 1 10/27/15 20:22 108-88-3
1,2,3-Trichlorobenzene ND ug/L 1.0 1 10/27/15 20:22 87-61-6
1,2,4-Trichlorobenzene ND ug/L 1.0 1 10/27/15 20:22 120-82-1
1,1,1-Trichloroethane ND ug/L 1.0 1 10/27/15 20:22 71-55-6
1,1,2-Trichloroethane ND ug/L 1.0 1 10/27/15 20:22 79-00-5
Trichloroethene ND ug/L 0.40 1 10/27/15 20:22 79-01-6
Trichlorofluoromethane ND ug/L 1.0 1 10/27/15 20:22 75-69-4
1,2,3-Trichloropropane ND ug/L 4.0 1 10/27/15 20:22 96-18-4
1,1,2-Trichlorotrifluoroethane ND ug/L 1.0 1 10/27/15 20:22 76-13-1
1,2,4-Trimethylbenzene ND ug/L 1.0 1 10/27/15 20:22 95-63-6
1,3,5-Trimethylbenzene ND ug/L 1.0 1 10/27/15 20:22 108-67-8
Vinyl chloride ND ug/L 0.40 1 10/27/15 20:22 75-01-4
Xylene (Total) ND ug/L 3.0 1 10/27/15 20:22 1330-20-7
Surrogates
1,2-Dichloroethane-d4 (S) 113 %. 75-125 1 10/27/15 20:22 17060-07-0
Toluene-d8 (S) 104 %. 75-125 1 10/27/15 20:22 2037-26-5
4-Bromofluorobenzene (S) 100 %. 75-125 1 10/27/15 20:22 460-00-4

Date: 11/03/2015 09:11 AM
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QUALITY CONTROL DATA

Pace Analytical Services, Inc.
1700 EIm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

Project: PS Beta - NIROP

Pace Project No.: 10327623

QC Batch: MSV/33557 Analysis Method: EPA 8260B

QC Batch Method:  EPA 8260B Analysis Description: 8260B MSV 465 W

Associated Lab Samples: 10327623002, 10327623005

METHOD BLANK:
Associated Lab Samples:

2118576
10327623002, 10327623005

Matrix: Water

Blank Reporting
Parameter Units Result Limit Analyzed Qualifiers
1,1,1,2-Tetrachloroethane ug/L ND 1.0 10/27/15 19:50
1,1,1-Trichloroethane ug/L ND 1.0 10/27/15 19:50
1,1,2,2-Tetrachloroethane ug/L ND 1.0 10/27/15 19:50
1,1,2-Trichloroethane ug/L ND 1.0 10/27/15 19:50
1,1,2-Trichlorotrifluoroethane ug/L ND 1.0 10/27/15 19:50
1,1-Dichloroethane ug/L ND 1.0 10/27/15 19:50
1,1-Dichloroethene ug/L ND 1.0 10/27/15 19:50
1,1-Dichloropropene ug/L ND 1.0 10/27/15 19:50
1,2,3-Trichlorobenzene ug/L ND 1.0 10/27/15 19:50
1,2,3-Trichloropropane ug/L ND 4.0 10/27/15 19:50
1,2,4-Trichlorobenzene ug/L ND 1.0 10/27/15 19:50
1,2,4-Trimethylbenzene ug/L ND 1.0 10/27/15 19:50
1,2-Dibromo-3-chloropropane ug/L ND 4.0 10/27/15 19:50
1,2-Dibromoethane (EDB) ug/L ND 1.0 10/27/15 19:50
1,2-Dichlorobenzene ug/L ND 1.0 10/27/15 19:50
1,2-Dichloroethane ug/L ND 1.0 10/27/15 19:50
1,2-Dichloropropane ug/L ND 4.0 10/27/15 19:50
1,3,5-Trimethylbenzene ug/L ND 1.0 10/27/15 19:50
1,3-Dichlorobenzene ug/L ND 1.0 10/27/15 19:50
1,3-Dichloropropane ug/L ND 1.0 10/27/15 19:50
1,4-Dichlorobenzene ug/L ND 1.0 10/27/15 19:50
2,2-Dichloropropane ug/L ND 4.0 10/27/15 19:50
2-Butanone (MEK) ug/L ND 5.0 10/27/15 19:50
2-Chlorotoluene ug/L ND 1.0 10/27/15 19:50
4-Chlorotoluene ug/L ND 1.0 10/27/15 19:50
4-Methyl-2-pentanone (MIBK) ug/L ND 5.0 10/27/15 19:50
Acetone ug/L ND 20.0 10/27/15 19:50
Allyl chloride ug/L ND 4.0 10/27/15 19:50
Benzene ug/L ND 1.0 10/27/15 19:50
Bromobenzene ug/L ND 1.0 10/27/15 19:50
Bromochloromethane ug/L ND 1.0 10/27/15 19:50
Bromodichloromethane ug/L ND 1.0 10/27/15 19:50
Bromoform ug/L ND 4.0 10/27/15 19:50
Bromomethane ug/L ND 4.0 10/27/15 19:50
Carbon tetrachloride ug/L ND 1.0 10/27/15 19:50
Chlorobenzene ug/L ND 1.0 10/27/15 19:50
Chloroethane ug/L ND 1.0 10/27/15 19:50
Chloroform ug/L ND 1.0 10/27/15 19:50
Chloromethane ug/L ND 4.0 10/27/15 19:50
cis-1,2-Dichloroethene ug/L ND 1.0 10/27/15 19:50
cis-1,3-Dichloropropene ug/L ND 4.0 10/27/15 19:50

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.
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QUALITY CONTROL DATA

Pace Analytical Services, Inc.
1700 EIm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

Project: PS Beta - NIROP
Pace Project No.: 10327623
METHOD BLANK: 2118576 Matrix: Water

Associated Lab Samples:

10327623002, 10327623005

Blank Reporting
Parameter Units Result Limit Analyzed Qualifiers

Dibromochloromethane ug/L ND 1.0 10/27/15 19:50
Dibromomethane ug/L ND 4.0 10/27/15 19:50
Dichlorodifluoromethane ug/L ND 1.0 10/27/15 19:50
Dichlorofluoromethane ug/L ND 1.0 10/27/15 19:50

Diethyl ether (Ethyl ether) ug/L ND 4.0 10/27/15 19:50
Ethylbenzene ug/L ND 1.0 10/27/15 19:50
Hexachloro-1,3-butadiene ug/L ND 1.0 10/27/15 19:50
Isopropylbenzene (Cumene) ug/L ND 1.0 10/27/15 19:50
Methyl-tert-butyl ether ug/L ND 1.0 10/27/15 19:50
Methylene Chloride ug/L ND 4.0 10/27/15 19:50
n-Butylbenzene ug/L ND 1.0 10/27/15 19:50
n-Propylbenzene ug/L ND 1.0 10/27/15 19:50
Naphthalene ug/L ND 4.0 10/27/15 19:50
p-lsopropyltoluene ug/L ND 1.0 10/27/15 19:50
sec-Butylbenzene ug/L ND 1.0 10/27/15 19:50

Styrene ug/L ND 1.0 10/27/15 19:50
tert-Butylbenzene ug/L ND 1.0 10/27/15 19:50
Tetrachloroethene ug/L ND 1.0 10/27/15 19:50
Tetrahydrofuran ug/L ND 10.0 10/27/15 19:50

Toluene ug/L ND 1.0 10/27/15 19:50
trans-1,2-Dichloroethene ug/L ND 1.0 10/27/15 19:50
trans-1,3-Dichloropropene ug/L ND 4.0 10/27/15 19:50
Trichloroethene ug/L ND 0.40 10/27/15 19:50
Trichlorofluoromethane ug/L ND 1.0 10/27/15 19:50

Vinyl chloride ug/L ND 0.40 10/27/15 19:50

Xylene (Total) ug/L ND 3.0 10/27/15 19:50
1,2-Dichloroethane-d4 (S) %. 110 75-125 10/27/15 19:50
4-Bromofluorobenzene (S) %. 101 75-125 10/27/15 19:50
Toluene-d8 (S) %. 104 75-125 10/27/15 19:50
LABORATORY CONTROL SAMPLE: 2118577

Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Quialifiers

1,1,1,2-Tetrachloroethane ug/L 20 19.9 99 75-125
1,1,1-Trichloroethane ug/L 20 18.8 94 75-125
1,1,2,2-Tetrachloroethane ug/L 20 22.6 113 75-125
1,1,2-Trichloroethane ug/L 20 20.9 104 75-125
1,1,2-Trichlorotrifluoroethane ug/L 20 18.7 93 60-135
1,1-Dichloroethane ug/L 20 20.9 104 69-125
1,1-Dichloroethene ug/L 20 21.6 108 68-125
1,1-Dichloropropene ug/L 20 19.1 96 74-125
1,2,3-Trichlorobenzene ug/L 20 19.6 98 69-136
1,2,3-Trichloropropane ug/L 20 20.5 102 75-125
1,2,4-Trichlorobenzene ug/L 20 18.7 93 73-127

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.
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www.pacelabs.com

Project: PS Beta - NIROP
Pace Project No.: 10327623

QUALITY CONTROL DATA

Pace Analytical Services, Inc.
1700 EIm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700

LABORATORY CONTROL SAMPLE: 2118577
Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers

1,2,4-Trimethylbenzene ug/L 20 22.6 113 75-125
1,2-Dibromo-3-chloropropane ug/L 50 47.0 94 65-145
1,2-Dibromoethane (EDB) ug/L 20 195 97 75-125
1,2-Dichlorobenzene ug/L 20 20.8 104 75-125
1,2-Dichloroethane ug/L 20 18.8 94 73-125
1,2-Dichloropropane ug/L 20 18.8 94 75-125
1,3,5-Trimethylbenzene ug/L 20 21.7 109 75-125
1,3-Dichlorobenzene ug/L 20 21.4 107 74-125
1,3-Dichloropropane ug/L 20 19.0 95 75-125
1,4-Dichlorobenzene ug/L 20 19.9 100 75-125
2,2-Dichloropropane ug/L 20 20.6 103 59-139
2-Butanone (MEK) ug/L 100 109 109 63-130
2-Chlorotoluene ug/L 20 21.1 105 72-125
4-Chlorotoluene ug/L 20 21.7 109 73-125
4-Methyl-2-pentanone (MIBK) ug/L 100 99.0 99 71-126
Acetone ug/L 100 107 107 69-131
Allyl chloride ug/L 20 20.1 100 67-125
Benzene ug/L 20 20.5 103 71-125
Bromobenzene ug/L 20 20.6 103 75-125
Bromochloromethane ug/L 20 21.2 106 75-125
Bromodichloromethane ug/L 20 19.0 95 75-125
Bromoform ug/L 20 17.8 89 70-125
Bromomethane ug/L 20 15.4 7 30-150
Carbon tetrachloride ug/L 20 20.1 100 75-126
Chlorobenzene ug/L 20 20.0 100 75-125
Chloroethane ug/L 20 21.6 108 65-134
Chloroform ug/L 20 19.9 100 75-125
Chloromethane ug/L 20 215 108 39-150
cis-1,2-Dichloroethene ug/L 20 20.4 102 72-125
cis-1,3-Dichloropropene ug/L 20 215 107 75-125
Dibromochloromethane ug/L 20 18.7 93 75-125
Dibromomethane ug/L 20 175 88 75-125
Dichlorodifluoromethane ug/L 20 18.0 90 50-134
Dichlorofluoromethane ug/L 20 21.2 106 69-125
Diethyl ether (Ethyl ether) ug/L 20 22.2 111 72-125
Ethylbenzene ug/L 20 20.9 105 75-125
Hexachloro-1,3-butadiene ug/L 20 19.9 100 70-138
Isopropylbenzene (Cumene) ug/L 20 23.8 119 75-125
Methyl-tert-butyl ether ug/L 20 21.3 107 73-125
Methylene Chloride ug/L 20 24.6 123 73-125
n-Butylbenzene ug/L 20 20.8 104 72-133
n-Propylbenzene ug/L 20 23.1 116 72-126
Naphthalene ug/L 20 17.8 89 70-127
p-lsopropyltoluene ug/L 20 21.0 105 72-132
sec-Butylbenzene ug/L 20 23.9 120 73-132
Styrene ug/L 20 21.9 109 75-125
tert-Butylbenzene ug/L 20 21.8 109 73-128

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.
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ace Analytical

www.pacelabs.com

Project: PS Beta - NIROP
Pace Project No.: 10327623

QUALITY CONTROL DATA

Pace Analytical Services, Inc.
1700 EIm Street - Suite 200
Minneapolis, MN 55414

(612)607-1700

LABORATORY CONTROL SAMPLE: 2118577
Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers

Tetrachloroethene ug/L 20 18.7 94 74-125

Tetrahydrofuran ug/L 200 204 102 62-133

Toluene ug/L 20 19.2 96 74-125
trans-1,2-Dichloroethene ug/L 20 22.1 111 69-125
trans-1,3-Dichloropropene ug/L 20 18.8 94 75-125

Trichloroethene ug/L 20 18.9 95 75-125
Trichlorofluoromethane ug/L 20 18.3 92 74-127

Vinyl chloride ug/L 20 20.6 103 66-132

Xylene (Total) ug/L 60 64.9 108 75-125
1,2-Dichloroethane-d4 (S) %. 108 75-125
4-Bromofluorobenzene (S) %. 97 75-125

Toluene-d8 (S) %. 101 75-125

MATRIX SPIKE SAMPLE: 2119963

10326993001 Spike MS MS % Rec
Parameter Units Result Conc. Result % Rec Limits Quialifiers

1,1,1,2-Tetrachloroethane ug/L ND 20 21.2 106 70-138
1,1,1-Trichloroethane ug/L ND 20 20.3 101 55-150
1,1,2,2-Tetrachloroethane ug/L ND 20 21.9 109 64-140
1,1,2-Trichloroethane ug/L ND 20 21.4 107 67-137
1,1,2-Trichlorotrifluoroethane ug/L ND 20 28.1 141 51-150
1,1-Dichloroethane ug/L ND 20 22.7 114 49-150
1,1-Dichloroethene ug/L ND 20 22.2 111 40-150
1,1-Dichloropropene ug/L ND 20 21.2 106 50-150
1,2,3-Trichlorobenzene ug/L ND 20 18.5 93 59-148
1,2,3-Trichloropropane ug/L ND 20 19.7 99 65-141
1,2,4-Trichlorobenzene ug/L ND 20 17.3 86 61-140
1,2,4-Trimethylbenzene ug/L ND 20 22.1 111 58-141
1,2-Dibromo-3-chloropropane ug/L ND 50 44.1 88 53-150
1,2-Dibromoethane (EDB) ug/L ND 20 19.7 99 65-137
1,2-Dichlorobenzene ug/L ND 20 20.4 102 66-133
1,2-Dichloroethane ug/L ND 20 19.4 97 54-138
1,2-Dichloropropane ug/L ND 20 19.7 98 62-138
1,3,5-Trimethylbenzene ug/L ND 20 21.4 107 58-140
1,3-Dichlorobenzene ug/L ND 20 20.9 104 66-132
1,3-Dichloropropane ug/L ND 20 19.6 98 66-134
1,4-Dichlorobenzene ug/L ND 20 19.8 99 65-129
2,2-Dichloropropane ug/L ND 20 19.1 95 40-150
2-Butanone (MEK) ug/L ND 100 108 108 51-147
2-Chlorotoluene ug/L ND 20 21.2 106 58-147
4-Chlorotoluene ug/L ND 20 21.7 108 64-138
4-Methyl-2-pentanone (MIBK) ug/L ND 100 104 104 59-143
Acetone ug/L ND 100 109 109 63-147
Allyl chloride ug/L ND 20 20.4 102 45-150
Benzene ug/L ND 20 21.5 107 53-139

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.
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QUALITY CONTROL DATA

Pace Analytical Services, Inc.
1700 EIm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

Project: PS Beta - NIROP
Pace Project No.: 10327623
MATRIX SPIKE SAMPLE: 2119963
10326993001 Spike MS MS % Rec

Parameter Units Result Conc. Result % Rec Limits Qualifiers
Bromobenzene ug/L ND 20 21.1 105 66-136
Bromochloromethane ug/L ND 20 21.3 106 64-136
Bromodichloromethane ug/L ND 20 17.8 89 66-138
Bromoform ug/L ND 20 19.6 98 59-136
Bromomethane ug/L ND 20 19.5 98 30-150
Carbon tetrachloride ug/L ND 20 21.8 109 56-150
Chlorobenzene ug/L ND 20 21.6 108 65-133
Chloroethane ug/L ND 20 24.1 121 48-150
Chloroform ug/L ND 20 21.0 105 57-145
Chloromethane ug/L ND 20 23.1 115 30-150
cis-1,2-Dichloroethene ug/L ND 20 21.4 107 49-150
cis-1,3-Dichloropropene ug/L ND 20 21.6 108 64-130
Dibromochloromethane ug/L ND 20 19.4 97 68-138
Dibromomethane ug/L ND 20 17.1 86 67-134
Dichlorodifluoromethane ug/L ND 20 28.7 143 45-150
Dichlorofluoromethane ug/L ND 20 23.8 119 54-150
Diethyl ether (Ethyl ether) ug/L ND 20 20.9 104 50-145
Ethylbenzene ug/L ND 20 22.7 113 55-139
Hexachloro-1,3-butadiene ug/L ND 20 19.9 100 49-150
Isopropylbenzene (Cumene) ug/L ND 20 25.6 128 64-142
Methyl-tert-butyl ether ug/L ND 20 22.3 112 62-129
Methylene Chloride ug/L ND 20 25.7 129 57-132
n-Butylbenzene ug/L ND 20 21.1 105 55-150
n-Propylbenzene ug/L ND 20 23.6 118 59-142
Naphthalene ug/L ND 20 17.0 85 51-150
p-Isopropyltoluene ug/L ND 20 21.0 105 60-149
sec-Butylbenzene ug/L ND 20 24.3 122 60-150
Styrene ug/L ND 20 22.3 112 68-134
tert-Butylbenzene ug/L ND 20 22.3 112 62-146
Tetrachloroethene ug/L ND 20 20.1 100 50-150
Tetrahydrofuran ug/L ND 200 208 104 59-145
Toluene ug/L ND 20 20.6 103 52-148
trans-1,2-Dichloroethene ug/L ND 20 23.6 118 45-150
trans-1,3-Dichloropropene ug/L ND 20 19.8 99 68-132
Trichloroethene ug/L ND 20 20.1 101 52-150
Trichlorofluoromethane ug/L ND 20 26.4 132 55-150
Vinyl chloride ug/L ND 20 24.7 124 43-150
Xylene (Total) ug/L ND 60 69.2 115 54-144
1,2-Dichloroethane-d4 (S) %. 109 75-125
4-Bromofluorobenzene (S) %. 95 75-125
Toluene-d8 (S) %. 105 75-125

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.
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Project:
Pace Project No.:

PS Beta - NIROP
10327623

QUALITY CONTROL DATA

Pace Analytical Services, Inc.
1700 EIm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

SAMPLE DUPLICATE: 2119968

10326993002 Dup Max
Parameter Units Result Result RPD RPD Qualifiers
1,1,1,2-Tetrachloroethane ug/L ND ND 30
1,1,1-Trichloroethane ug/L ND ND 30
1,1,2,2-Tetrachloroethane ug/L ND ND 30
1,1,2-Trichloroethane ug/L ND ND 30
1,1,2-Trichlorotrifluoroethane ug/L ND ND 30
1,1-Dichloroethane ug/L ND ND 30
1,1-Dichloroethene ug/L ND ND 30
1,1-Dichloropropene ug/L ND ND 30
1,2,3-Trichlorobenzene ug/L ND ND 30
1,2,3-Trichloropropane ug/L ND ND 30
1,2,4-Trichlorobenzene ug/L ND ND 30
1,2,4-Trimethylbenzene ug/L ND ND 30
1,2-Dibromo-3-chloropropane ug/L ND ND 30
1,2-Dibromoethane (EDB) ug/L ND ND 30
1,2-Dichlorobenzene ug/L ND ND 30
1,2-Dichloroethane ug/L ND ND 30
1,2-Dichloropropane ug/L ND ND 30
1,3,5-Trimethylbenzene ug/L ND ND 30
1,3-Dichlorobenzene ug/L ND ND 30
1,3-Dichloropropane ug/L ND ND 30
1,4-Dichlorobenzene ug/L ND ND 30
2,2-Dichloropropane ug/L ND ND 30
2-Butanone (MEK) ug/L ND ND 30
2-Chlorotoluene ug/L ND ND 30
4-Chlorotoluene ug/L ND ND 30
4-Methyl-2-pentanone (MIBK) ug/L ND ND 30
Acetone ug/L ND ND 30
Allyl chloride ug/L ND ND 30
Benzene ug/L ND ND 30
Bromobenzene ug/L ND ND 30
Bromochloromethane ug/L ND ND 30
Bromodichloromethane ug/L ND ND 30
Bromoform ug/L ND ND 30
Bromomethane ug/L ND ND 30
Carbon tetrachloride ug/L ND ND 30
Chlorobenzene ug/L ND ND 30
Chloroethane ug/L ND ND 30
Chloroform ug/L ND ND 30
Chloromethane ug/L ND ND 30
cis-1,2-Dichloroethene ug/L ND ND 30
cis-1,3-Dichloropropene ug/L ND ND 30
Dibromochloromethane ug/L ND ND 30
Dibromomethane ug/L ND ND 30
Dichlorodifluoromethane ug/L ND ND 30
Dichlorofluoromethane ug/L ND ND 30
Diethyl ether (Ethyl ether) ug/L ND ND 30
Ethylbenzene ug/L ND ND 30

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.
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QUALITY CONTROL DATA

Pace Analytical Services, Inc.
1700 EIm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

Project: PS Beta - NIROP
Pace Project No.: 10327623
SAMPLE DUPLICATE: 2119968
10326993002 Dup Max

Parameter Units Result Result RPD RPD Qualifiers
Hexachloro-1,3-butadiene ug/L ND ND 30
Isopropylbenzene (Cumene) ug/L ND ND 30
Methyl-tert-butyl ether ug/L ND ND 30
Methylene Chloride ug/L ND ND 30
n-Butylbenzene ug/L ND ND 30
n-Propylbenzene ug/L ND ND 30
Naphthalene ug/L ND ND 30
p-Isopropyltoluene ug/L ND ND 30
sec-Butylbenzene ug/L ND ND 30
Styrene ug/L ND ND 30
tert-Butylbenzene ug/L ND ND 30
Tetrachloroethene ug/L ND ND 30
Tetrahydrofuran ug/L ND ND 30
Toluene ug/L ND ND 30
trans-1,2-Dichloroethene ug/L ND ND 30
trans-1,3-Dichloropropene ug/L ND ND 30
Trichloroethene ug/L ND ND 30
Trichlorofluoromethane ug/L ND ND 30
Vinyl chloride ug/L ND ND 30
Xylene (Total) ug/L ND ND 30
1,2-Dichloroethane-d4 (S) %. 112 113 1
4-Bromofluorobenzene (S) %. 104 104 0
Toluene-ds8 (S) %. 104 103 1

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.
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QUALITY CONTROL DATA

Pace Analytical Services, Inc.
1700 EIm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

Project: PS Beta - NIROP

Pace Project No.: 10327623

QC Batch: MSV/33585 Analysis Method: EPA 8260B

QC Batch Method:  EPA 8260B Analysis Description: 8260B MSV 465 W

Associated Lab Samples: 10327623001, 10327623003

METHOD BLANK:
Associated Lab Samples:

2121197
10327623001, 10327623003

Matrix: Water

Blank Reporting
Parameter Units Result Limit Analyzed Qualifiers
1,1,1,2-Tetrachloroethane ug/L ND 1.0 10/29/15 11:50
1,1,1-Trichloroethane ug/L ND 1.0 10/29/15 11:50
1,1,2,2-Tetrachloroethane ug/L ND 1.0 10/29/15 11:50
1,1,2-Trichloroethane ug/L ND 1.0 10/29/15 11:50
1,1,2-Trichlorotrifluoroethane ug/L ND 1.0 10/29/15 11:50
1,1-Dichloroethane ug/L ND 1.0 10/29/15 11:50
1,1-Dichloroethene ug/L ND 1.0 10/29/15 11:50
1,1-Dichloropropene ug/L ND 1.0 10/29/15 11:50
1,2,3-Trichlorobenzene ug/L ND 1.0 10/29/15 11:50
1,2,3-Trichloropropane ug/L ND 4.0 10/29/15 11:50
1,2,4-Trichlorobenzene ug/L ND 1.0 10/29/15 11:50
1,2,4-Trimethylbenzene ug/L ND 1.0 10/29/15 11:50
1,2-Dibromo-3-chloropropane ug/L ND 4.0 10/29/15 11:50
1,2-Dibromoethane (EDB) ug/L ND 1.0 10/29/15 11:50
1,2-Dichlorobenzene ug/L ND 1.0 10/29/15 11:50
1,2-Dichloroethane ug/L ND 1.0 10/29/15 11:50
1,2-Dichloropropane ug/L ND 4.0 10/29/15 11:50
1,3,5-Trimethylbenzene ug/L ND 1.0 10/29/15 11:50
1,3-Dichlorobenzene ug/L ND 1.0 10/29/15 11:50
1,3-Dichloropropane ug/L ND 1.0 10/29/15 11:50
1,4-Dichlorobenzene ug/L ND 1.0 10/29/15 11:50
2,2-Dichloropropane ug/L ND 4.0 10/29/15 11:50
2-Butanone (MEK) ug/L ND 5.0 10/29/15 11:50
2-Chlorotoluene ug/L ND 1.0 10/29/15 11:50
4-Chlorotoluene ug/L ND 1.0 10/29/15 11:50
4-Methyl-2-pentanone (MIBK) ug/L ND 5.0 10/29/15 11:50
Acetone ug/L ND 20.0 10/29/15 11:50
Allyl chloride ug/L ND 4.0 10/29/15 11:50
Benzene ug/L ND 1.0 10/29/15 11:50
Bromobenzene ug/L ND 1.0 10/29/15 11:50
Bromochloromethane ug/L ND 1.0 10/29/15 11:50
Bromodichloromethane ug/L ND 1.0 10/29/15 11:50
Bromoform ug/L ND 4.0 10/29/15 11:50
Bromomethane ug/L ND 4.0 10/29/1511:50 CL
Carbon tetrachloride ug/L ND 1.0 10/29/15 11:50
Chlorobenzene ug/L ND 1.0 10/29/15 11:50
Chloroethane ug/L ND 1.0 10/29/15 11:50
Chloroform ug/L ND 1.0 10/29/15 11:50
Chloromethane ug/L ND 4.0 10/29/15 11:50
cis-1,2-Dichloroethene ug/L ND 1.0 10/29/15 11:50
cis-1,3-Dichloropropene ug/L ND 4.0 10/29/15 11:50

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.
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QUALITY CONTROL DATA

Pace Analytical Services, Inc.
1700 EIm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

Project: PS Beta - NIROP
Pace Project No.: 10327623
METHOD BLANK: 2121197 Matrix: Water

Associated Lab Samples:

10327623001, 10327623003

Blank Reporting
Parameter Units Result Limit Analyzed Qualifiers

Dibromochloromethane ug/L ND 1.0 10/29/15 11:50
Dibromomethane ug/L ND 4.0 10/29/15 11:50
Dichlorodifluoromethane ug/L ND 1.0 10/29/15 11:50
Dichlorofluoromethane ug/L ND 1.0 10/29/15 11:50

Diethyl ether (Ethyl ether) ug/L ND 4.0 10/29/15 11:50
Ethylbenzene ug/L ND 1.0 10/29/15 11:50
Hexachloro-1,3-butadiene ug/L ND 1.0 10/29/15 11:50
Isopropylbenzene (Cumene) ug/L ND 1.0 10/29/15 11:50
Methyl-tert-butyl ether ug/L ND 1.0 10/29/15 11:50
Methylene Chloride ug/L ND 4.0 10/29/15 11:50
n-Butylbenzene ug/L ND 1.0 10/29/15 11:50
n-Propylbenzene ug/L ND 1.0 10/29/15 11:50
Naphthalene ug/L ND 4.0 10/29/15 11:50
p-lsopropyltoluene ug/L ND 1.0 10/29/15 11:50
sec-Butylbenzene ug/L ND 1.0 10/29/15 11:50

Styrene ug/L ND 1.0 10/29/15 11:50
tert-Butylbenzene ug/L ND 1.0 10/29/15 11:50
Tetrachloroethene ug/L ND 1.0 10/29/15 11:50
Tetrahydrofuran ug/L ND 10.0 10/29/15 11:50

Toluene ug/L ND 1.0 10/29/15 11:50
trans-1,2-Dichloroethene ug/L ND 1.0 10/29/15 11:50
trans-1,3-Dichloropropene ug/L ND 4.0 10/29/15 11:50
Trichloroethene ug/L ND 0.40 10/29/15 11:50
Trichlorofluoromethane ug/L ND 1.0 10/29/15 11:50

Vinyl chloride ug/L ND 0.40 10/29/15 11:50

Xylene (Total) ug/L ND 3.0 10/29/15 11:50
1,2-Dichloroethane-d4 (S) %. 106 75-125 10/29/15 11:50
4-Bromofluorobenzene (S) %. 109 75-125 10/29/15 11:50
Toluene-d8 (S) %. 108 75-125 10/29/15 11:50
LABORATORY CONTROL SAMPLE: 2121199

Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Quialifiers

1,1,1,2-Tetrachloroethane ug/L 20 20.3 101 75-125
1,1,1-Trichloroethane ug/L 20 20.9 105 75-125
1,1,2,2-Tetrachloroethane ug/L 20 21.6 108 75-125
1,1,2-Trichloroethane ug/L 20 20.5 103 75-125
1,1,2-Trichlorotrifluoroethane ug/L 20 14.8 74 60-135
1,1-Dichloroethane ug/L 20 21.3 106 69-125
1,1-Dichloroethene ug/L 20 19.0 95 68-125
1,1-Dichloropropene ug/L 20 20.2 101 74-125
1,2,3-Trichlorobenzene ug/L 20 20.2 101 69-136
1,2,3-Trichloropropane ug/L 20 22.2 111 75-125
1,2,4-Trichlorobenzene ug/L 20 20.5 103 73-127

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.
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Project: PS Beta - NIROP
Pace Project No.: 10327623

QUALITY CONTROL DATA

Pace Analytical Services, Inc.
1700 EIm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700

LABORATORY CONTROL SAMPLE: 2121199
Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers

1,2,4-Trimethylbenzene ug/L 20 21.4 107 75-125
1,2-Dibromo-3-chloropropane ug/L 50 51.1 102 65-145
1,2-Dibromoethane (EDB) ug/L 20 21.7 108 75-125
1,2-Dichlorobenzene ug/L 20 20.2 101 75-125
1,2-Dichloroethane ug/L 20 20.4 102 73-125
1,2-Dichloropropane ug/L 20 21.1 106 75-125
1,3,5-Trimethylbenzene ug/L 20 20.9 105 75-125
1,3-Dichlorobenzene ug/L 20 20.5 103 74-125
1,3-Dichloropropane ug/L 20 22.2 111 75-125
1,4-Dichlorobenzene ug/L 20 19.9 99 75-125
2,2-Dichloropropane ug/L 20 21.7 108 59-139
2-Butanone (MEK) ug/L 100 118 118 63-130
2-Chlorotoluene ug/L 20 20.8 104 72-125
4-Chlorotoluene ug/L 20 21.3 106 73-125
4-Methyl-2-pentanone (MIBK) ug/L 100 112 112 71-126
Acetone ug/L 100 87.6 88 69-131
Allyl chloride ug/L 20 22.2 111 67-125
Benzene ug/L 20 19.8 99 71-125
Bromobenzene ug/L 20 20.1 101 75-125
Bromochloromethane ug/L 20 18.9 95 75-125
Bromodichloromethane ug/L 20 20.4 102 75-125
Bromoform ug/L 20 18.8 94 70-125
Bromomethane ug/L 20 8.7 43 30-150 CL
Carbon tetrachloride ug/L 20 20.4 102 75-126
Chlorobenzene ug/L 20 20.2 101 75-125
Chloroethane ug/L 20 21.6 108 65-134
Chloroform ug/L 20 19.7 99 75-125
Chloromethane ug/L 20 21.1 105 39-150
cis-1,2-Dichloroethene ug/L 20 194 97 72-125
cis-1,3-Dichloropropene ug/L 20 20.7 103 75-125
Dibromochloromethane ug/L 20 20.3 102 75-125
Dibromomethane ug/L 20 18.3 92 75-125
Dichlorodifluoromethane ug/L 20 17.4 87 50-134
Dichlorofluoromethane ug/L 20 20.4 102 69-125
Diethyl ether (Ethyl ether) ug/L 20 20.8 104 72-125
Ethylbenzene ug/L 20 215 108 75-125
Hexachloro-1,3-butadiene ug/L 20 18.9 95 70-138
Isopropylbenzene (Cumene) ug/L 20 21.2 106 75-125
Methyl-tert-butyl ether ug/L 20 21.4 107 73-125
Methylene Chloride ug/L 20 20.1 100 73-125
n-Butylbenzene ug/L 20 22.5 112 72-133
n-Propylbenzene ug/L 20 215 107 72-126
Naphthalene ug/L 20 21.7 108 70-127
p-lsopropyltoluene ug/L 20 20.9 104 72-132
sec-Butylbenzene ug/L 20 21.1 105 73-132
Styrene ug/L 20 21.0 105 75-125
tert-Butylbenzene ug/L 20 20.5 102 73-128

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.
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Project: PS Beta - NIROP
Pace Project No.: 10327623

QUALITY CONTROL DATA

Pace Analytical Services, Inc.
1700 EIm Street - Suite 200
Minneapolis, MN 55414

(612)607-1700

LABORATORY CONTROL SAMPLE: 2121199
Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers

Tetrachloroethene ug/L 20 19.7 99 74-125

Tetrahydrofuran ug/L 200 185 92 62-133

Toluene ug/L 20 21.3 107 74-125
trans-1,2-Dichloroethene ug/L 20 20.4 102 69-125
trans-1,3-Dichloropropene ug/L 20 22.8 114 75-125

Trichloroethene ug/L 20 20.2 101 75-125
Trichlorofluoromethane ug/L 20 20.9 105 74-127

Vinyl chloride ug/L 20 21.2 106 66-132

Xylene (Total) ug/L 60 62.5 104 75-125
1,2-Dichloroethane-d4 (S) %. 113 75-125
4-Bromofluorobenzene (S) %. 103 75-125

Toluene-d8 (S) %. 108 75-125

MATRIX SPIKE SAMPLE: 2121241

10327916001 Spike MS MS % Rec
Parameter Units Result Conc. Result % Rec Limits Quialifiers

1,1,1,2-Tetrachloroethane ug/L ND 20 21.1 105 70-138
1,1,1-Trichloroethane ug/L ND 20 22.3 112 55-150
1,1,2,2-Tetrachloroethane ug/L ND 20 225 113 64-140
1,1,2-Trichloroethane ug/L ND 20 20.8 104 67-137
1,1,2-Trichlorotrifluoroethane ug/L ND 20 23.1 115 51-150
1,1-Dichloroethane ug/L ND 20 21.2 106 49-150
1,1-Dichloroethene ug/L ND 20 22.1 110 40-150
1,1-Dichloropropene ug/L ND 20 22.3 111 50-150
1,2,3-Trichlorobenzene ug/L ND 20 17.7 89 59-148
1,2,3-Trichloropropane ug/L ND 20 24.2 121 65-141
1,2,4-Trichlorobenzene ug/L ND 20 17.1 85 61-140
1,2,4-Trimethylbenzene ug/L ND 20 21.6 108 58-141
1,2-Dibromo-3-chloropropane ug/L ND 50 49.9 100 53-150
1,2-Dibromoethane (EDB) ug/L ND 20 21.3 107 65-137
1,2-Dichlorobenzene ug/L ND 20 19.4 97 66-133
1,2-Dichloroethane ug/L ND 20 21.3 107 54-138
1,2-Dichloropropane ug/L ND 20 21.3 107 62-138
1,3,5-Trimethylbenzene ug/L ND 20 23.1 116 58-140
1,3-Dichlorobenzene ug/L ND 20 19.2 96 66-132
1,3-Dichloropropane ug/L ND 20 22.1 111 66-134
1,4-Dichlorobenzene ug/L ND 20 18.7 94 65-129
2,2-Dichloropropane ug/L ND 20 225 112 40-150
2-Butanone (MEK) ug/L ND 100 101 101 51-147
2-Chlorotoluene ug/L ND 20 21.7 108 58-147
4-Chlorotoluene ug/L ND 20 20.7 103 64-138
4-Methyl-2-pentanone (MIBK) ug/L ND 100 110 110 59-143
Acetone ug/L ND 100 88.7 89 63-147
Allyl chloride ug/L ND 20 21.7 109 45-150
Benzene ug/L ND 20 20.4 102 53-139

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.
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QUALITY CONTROL DATA

Pace Analytical Services, Inc.
1700 EIm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

Project: PS Beta - NIROP
Pace Project No.: 10327623
MATRIX SPIKE SAMPLE: 2121241
10327916001 Spike MS MS % Rec

Parameter Units Result Conc. Result % Rec Limits Qualifiers
Bromobenzene ug/L ND 20 20.2 101 66-136
Bromochloromethane ug/L ND 20 18.2 91 64-136
Bromodichloromethane ug/L ND 20 20.5 103 66-138
Bromoform ug/L ND 20 18.4 92 59-136
Bromomethane ug/L ND 20 10.2 51 30-150 CL
Carbon tetrachloride ug/L ND 20 22.2 111 56-150
Chlorobenzene ug/L ND 20 20.1 101 65-133
Chloroethane ug/L ND 20 20.1 101 48-150
Chloroform ug/L ND 20 20.7 103 57-145
Chloromethane ug/L ND 20 19.8 99 30-150
cis-1,2-Dichloroethene ug/L ND 20 21.0 105 49-150
cis-1,3-Dichloropropene ug/L ND 20 20.3 101 64-130
Dibromochloromethane ug/L ND 20 20.3 102 68-138
Dibromomethane ug/L ND 20 18.2 91 67-134
Dichlorodifluoromethane ug/L ND 20 26.0 130 45-150
Dichlorofluoromethane ug/L ND 20 18.5 92 54-150
Diethyl ether (Ethyl ether) ug/L ND 20 20.2 101 50-145
Ethylbenzene ug/L ND 20 21.7 108 55-139
Hexachloro-1,3-butadiene ug/L ND 20 22.4 112 49-150
Isopropylbenzene (Cumene) ug/L ND 20 22.0 110 64-142
Methyl-tert-butyl ether ug/L ND 20 19.8 99 62-129
Methylene Chloride ug/L ND 20 19.6 98 57-132
n-Butylbenzene ug/L ND 20 22.4 112 55-150
n-Propylbenzene ug/L ND 20 23.0 115 59-142
Naphthalene ug/L ND 20 15.9 80 51-150
p-Isopropyltoluene ug/L ND 20 22.8 114 60-149
sec-Butylbenzene ug/L ND 20 23.9 120 60-150
Styrene ug/L ND 20 19.4 97 68-134
tert-Butylbenzene ug/L ND 20 23.2 116 62-146
Tetrachloroethene ug/L ND 20 19.9 99 50-150
Tetrahydrofuran ug/L ND 200 184 92 59-145
Toluene ug/L ND 20 21.9 109 52-148
trans-1,2-Dichloroethene ug/L ND 20 21.0 105 45-150
trans-1,3-Dichloropropene ug/L ND 20 21.8 109 68-132
Trichloroethene ug/L ND 20 21.4 107 52-150
Trichlorofluoromethane ug/L ND 20 23.2 116 55-150
Vinyl chloride ug/L ND 20 21.7 108 43-150
Xylene (Total) ug/L ND 60 62.5 104 54-144
1,2-Dichloroethane-d4 (S) %. 112 75-125
4-Bromofluorobenzene (S) %. 110 75-125
Toluene-d8 (S) %. 108 75-125

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.
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QUALITY CONTROL DATA

Pace Analytical Services, Inc.
1700 EIm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

Project: PS Beta - NIROP
Pace Project No.: 10327623
SAMPLE DUPLICATE: 2121242
10327928002 Dup Max

Parameter Units Result Result RPD RPD Qualifiers
1,1,1,2-Tetrachloroethane ug/L ND ND 30
1,1,1-Trichloroethane ug/L ND ND 30
1,1,2,2-Tetrachloroethane ug/L ND ND 30
1,1,2-Trichloroethane ug/L ND ND 30
1,1,2-Trichlorotrifluoroethane ug/L ND ND 30
1,1-Dichloroethane ug/L ND ND 30
1,1-Dichloroethene ug/L ND ND 30
1,1-Dichloropropene ug/L ND ND 30
1,2,3-Trichlorobenzene ug/L ND ND 30
1,2,3-Trichloropropane ug/L ND ND 30
1,2,4-Trichlorobenzene ug/L ND ND 30
1,2,4-Trimethylbenzene ug/L ND ND 30
1,2-Dibromo-3-chloropropane ug/L ND ND 30
1,2-Dibromoethane (EDB) ug/L ND ND 30
1,2-Dichlorobenzene ug/L ND ND 30
1,2-Dichloroethane ug/L ND ND 30
1,2-Dichloropropane ug/L ND ND 30
1,3,5-Trimethylbenzene ug/L ND ND 30
1,3-Dichlorobenzene ug/L ND ND 30
1,3-Dichloropropane ug/L ND ND 30
1,4-Dichlorobenzene ug/L ND ND 30
2,2-Dichloropropane ug/L ND ND 30
2-Butanone (MEK) ug/L ND ND 30
2-Chlorotoluene ug/L ND ND 30
4-Chlorotoluene ug/L ND ND 30
4-Methyl-2-pentanone (MIBK) ug/L ND ND 30
Acetone ug/L ND ND 30
Allyl chloride ug/L ND ND 30
Benzene ug/L ND ND 30
Bromobenzene ug/L ND ND 30
Bromochloromethane ug/L ND ND 30
Bromodichloromethane ug/L ND ND 30
Bromoform ug/L ND ND 30
Bromomethane ug/L ND ND 30 CL
Carbon tetrachloride ug/L ND ND 30
Chlorobenzene ug/L ND ND 30
Chloroethane ug/L ND ND 30
Chloroform ug/L ND ND 30
Chloromethane ug/L ND ND 30
cis-1,2-Dichloroethene ug/L ND ND 30
cis-1,3-Dichloropropene ug/L ND ND 30
Dibromochloromethane ug/L ND ND 30
Dibromomethane ug/L ND ND 30
Dichlorodifluoromethane ug/L ND ND 30
Dichlorofluoromethane ug/L ND ND 30
Diethyl ether (Ethyl ether) ug/L ND ND 30
Ethylbenzene ug/L ND ND 30

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.
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QUALITY CONTROL DATA

Pace Analytical Services, Inc.
1700 EIm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

Project: PS Beta - NIROP
Pace Project No.: 10327623
SAMPLE DUPLICATE: 2121242
10327928002 Dup Max

Parameter Units Result Result RPD RPD Qualifiers
Hexachloro-1,3-butadiene ug/L ND ND 30
Isopropylbenzene (Cumene) ug/L ND ND 30
Methyl-tert-butyl ether ug/L ND ND 30
Methylene Chloride ug/L ND ND 30
n-Butylbenzene ug/L ND ND 30
n-Propylbenzene ug/L ND ND 30
Naphthalene ug/L ND ND 30
p-Isopropyltoluene ug/L ND ND 30
sec-Butylbenzene ug/L ND ND 30
Styrene ug/L ND ND 30
tert-Butylbenzene ug/L ND ND 30
Tetrachloroethene ug/L ND ND 30
Tetrahydrofuran ug/L ND ND 30
Toluene ug/L ND ND 30
trans-1,2-Dichloroethene ug/L ND ND 30
trans-1,3-Dichloropropene ug/L ND ND 30
Trichloroethene ug/L ND ND 30
Trichlorofluoromethane ug/L ND ND 30
Vinyl chloride ug/L ND ND 30
Xylene (Total) ug/L ND ND 30
1,2-Dichloroethane-d4 (S) %. 111 111 0
4-Bromofluorobenzene (S) %. 110 111 1
Toluene-ds8 (S) %. 109 108 1

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.
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QUALITY CONTROL DATA

Pace Analytical Services, Inc.
1700 EIm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

Project: PS Beta - NIROP
Pace Project No.: 10327623
QC Batch: MSV/33596 Analysis Method: EPA 8260B
QC Batch Method:  EPA 8260B Analysis Description: 8260B MSV 465 W
Associated Lab Samples: 10327623004
METHOD BLANK: 2122825 Matrix: Water
Associated Lab Samples: 10327623004
Blank Reporting

Parameter Units Result Limit Analyzed Qualifiers
1,1,1,2-Tetrachloroethane ug/L ND 1.0 10/30/15 22:50
1,1,1-Trichloroethane ug/L ND 1.0 10/30/15 22:50
1,1,2,2-Tetrachloroethane ug/L ND 1.0 10/30/15 22:50
1,1,2-Trichloroethane ug/L ND 1.0 10/30/15 22:50
1,1,2-Trichlorotrifluoroethane ug/L ND 1.0 10/30/15 22:50
1,1-Dichloroethane ug/L ND 1.0 10/30/15 22:50
1,1-Dichloroethene ug/L ND 1.0 10/30/15 22:50
1,1-Dichloropropene ug/L ND 1.0 10/30/15 22:50
1,2,3-Trichlorobenzene ug/L ND 1.0 10/30/15 22:50
1,2,3-Trichloropropane ug/L ND 4.0 10/30/15 22:50
1,2,4-Trichlorobenzene ug/L ND 1.0 10/30/15 22:50
1,2,4-Trimethylbenzene ug/L ND 1.0 10/30/15 22:50
1,2-Dibromo-3-chloropropane ug/L ND 4.0 10/30/15 22:50
1,2-Dibromoethane (EDB) ug/L ND 1.0 10/30/15 22:50
1,2-Dichlorobenzene ug/L ND 1.0 10/30/15 22:50
1,2-Dichloroethane ug/L ND 1.0 10/30/15 22:50
1,2-Dichloropropane ug/L ND 4.0 10/30/15 22:50
1,3,5-Trimethylbenzene ug/L ND 1.0 10/30/15 22:50
1,3-Dichlorobenzene ug/L ND 1.0 10/30/15 22:50
1,3-Dichloropropane ug/L ND 1.0 10/30/15 22:50
1,4-Dichlorobenzene ug/L ND 1.0 10/30/15 22:50
2,2-Dichloropropane ug/L ND 4.0 10/30/15 22:50
2-Butanone (MEK) ug/L ND 5.0 10/30/15 22:50
2-Chlorotoluene ug/L ND 1.0 10/30/15 22:50
4-Chlorotoluene ug/L ND 1.0 10/30/15 22:50
4-Methyl-2-pentanone (MIBK) ug/L ND 5.0 10/30/15 22:50
Acetone ug/L ND 20.0 10/30/15 22:50
Allyl chloride ug/L ND 4.0 10/30/15 22:50
Benzene ug/L ND 1.0 10/30/15 22:50
Bromobenzene ug/L ND 1.0 10/30/15 22:50
Bromochloromethane ug/L ND 1.0 10/30/15 22:50
Bromodichloromethane ug/L ND 1.0 10/30/15 22:50
Bromoform ug/L ND 4.0 10/30/15 22:50
Bromomethane ug/L ND 4.0 10/30/1522:50 CL
Carbon tetrachloride ug/L ND 1.0 10/30/15 22:50
Chlorobenzene ug/L ND 1.0 10/30/15 22:50
Chloroethane ug/L ND 1.0 10/30/15 22:50
Chloroform ug/L ND 1.0 10/30/15 22:50
Chloromethane ug/L ND 4.0 10/30/15 22:50
cis-1,2-Dichloroethene ug/L ND 1.0 10/30/15 22:50
cis-1,3-Dichloropropene ug/L ND 4.0 10/30/15 22:50

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.
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QUALITY CONTROL DATA

Pace Analytical Services, Inc.
1700 EIm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

Project: PS Beta - NIROP
Pace Project No.: 10327623
METHOD BLANK: 2122825 Matrix: Water
Associated Lab Samples: 10327623004
Blank Reporting
Parameter Units Result Limit Analyzed Qualifiers
Dibromochloromethane ug/L ND 1.0 10/30/15 22:50
Dibromomethane ug/L ND 4.0 10/30/15 22:50
Dichlorodifluoromethane ug/L ND 1.0 10/30/15 22:50
Dichlorofluoromethane ug/L ND 1.0 10/30/15 22:50
Diethyl ether (Ethyl ether) ug/L ND 4.0 10/30/15 22:50
Ethylbenzene ug/L ND 1.0 10/30/15 22:50
Hexachloro-1,3-butadiene ug/L ND 1.0 10/30/15 22:50
Isopropylbenzene (Cumene) ug/L ND 1.0 10/30/15 22:50
Methyl-tert-butyl ether ug/L ND 1.0 10/30/15 22:50
Methylene Chloride ug/L ND 4.0 10/30/15 22:50
n-Butylbenzene ug/L ND 1.0 10/30/15 22:50
n-Propylbenzene ug/L ND 1.0 10/30/15 22:50
Naphthalene ug/L ND 4.0 10/30/15 22:50
p-lsopropyltoluene ug/L ND 1.0 10/30/15 22:50
sec-Butylbenzene ug/L ND 1.0 10/30/15 22:50
Styrene ug/L ND 1.0 10/30/15 22:50
tert-Butylbenzene ug/L ND 1.0 10/30/15 22:50
Tetrachloroethene ug/L ND 1.0 10/30/15 22:50
Tetrahydrofuran ug/L ND 10.0 10/30/15 22:50
Toluene ug/L ND 1.0 10/30/15 22:50
trans-1,2-Dichloroethene ug/L ND 1.0 10/30/15 22:50
trans-1,3-Dichloropropene ug/L ND 4.0 10/30/15 22:50
Trichloroethene ug/L ND 0.40 10/30/15 22:50
Trichlorofluoromethane ug/L ND 1.0 10/30/15 22:50
Vinyl chloride ug/L ND 0.40 10/30/15 22:50
Xylene (Total) ug/L ND 3.0 10/30/15 22:50
1,2-Dichloroethane-d4 (S) %. 106 75-125 10/30/15 22:50
4-Bromofluorobenzene (S) %. 108 75-125 10/30/15 22:50
Toluene-d8 (S) %. 108 75-125 10/30/15 22:50
LABORATORY CONTROL SAMPLE: 2122826
Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Quialifiers
1,1,1,2-Tetrachloroethane ug/L 20 21.1 106 75-125
1,1,1-Trichloroethane ug/L 20 22.2 111 75-125
1,1,2,2-Tetrachloroethane ug/L 20 22.0 110 75-125
1,1,2-Trichloroethane ug/L 20 20.3 101 75-125
1,1,2-Trichlorotrifluoroethane ug/L 20 16.2 81 60-135
1,1-Dichloroethane ug/L 20 22.0 110 69-125
1,1-Dichloroethene ug/L 20 19.2 96 68-125
1,1-Dichloropropene ug/L 20 20.8 104 74-125
1,2,3-Trichlorobenzene ug/L 20 20.3 101 69-136
1,2,3-Trichloropropane ug/L 20 21.2 106 75-125
1,2,4-Trichlorobenzene ug/L 20 20.2 101 73-127

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.
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Project: PS Beta - NIROP
Pace Project No.: 10327623

QUALITY CONTROL DATA

Pace Analytical Services, Inc.
1700 EIm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700

LABORATORY CONTROL SAMPLE: 2122826
Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers

1,2,4-Trimethylbenzene ug/L 20 21.7 109 75-125
1,2-Dibromo-3-chloropropane ug/L 50 49.9 100 65-145
1,2-Dibromoethane (EDB) ug/L 20 21.6 108 75-125
1,2-Dichlorobenzene ug/L 20 20.9 105 75-125
1,2-Dichloroethane ug/L 20 21.0 105 73-125
1,2-Dichloropropane ug/L 20 21.7 109 75-125
1,3,5-Trimethylbenzene ug/L 20 21.8 109 75-125
1,3-Dichlorobenzene ug/L 20 20.2 101 74-125
1,3-Dichloropropane ug/L 20 21.8 109 75-125
1,4-Dichlorobenzene ug/L 20 20.1 101 75-125
2,2-Dichloropropane ug/L 20 21.0 105 59-139
2-Butanone (MEK) ug/L 100 110 110 63-130
2-Chlorotoluene ug/L 20 21.6 108 72-125
4-Chlorotoluene ug/L 20 22.5 112 73-125
4-Methyl-2-pentanone (MIBK) ug/L 100 123 123 71-126
Acetone ug/L 100 77.2 77 69-131
Allyl chloride ug/L 20 21.2 106 67-125
Benzene ug/L 20 20.4 102 71-125
Bromobenzene ug/L 20 20.9 104 75-125
Bromochloromethane ug/L 20 18.8 94 75-125
Bromodichloromethane ug/L 20 20.7 104 75-125
Bromoform ug/L 20 17.7 88 70-125
Bromomethane ug/L 20 9.2 46 30-150 CL
Carbon tetrachloride ug/L 20 20.5 102 75-126
Chlorobenzene ug/L 20 20.7 103 75-125
Chloroethane ug/L 20 22.8 114 65-134
Chloroform ug/L 20 20.5 103 75-125
Chloromethane ug/L 20 20.8 104 39-150
cis-1,2-Dichloroethene ug/L 20 21.3 107 72-125
cis-1,3-Dichloropropene ug/L 20 20.7 103 75-125
Dibromochloromethane ug/L 20 20.1 101 75-125
Dibromomethane ug/L 20 18.7 93 75-125
Dichlorodifluoromethane ug/L 20 22.0 110 50-134
Dichlorofluoromethane ug/L 20 20.2 101 69-125
Diethyl ether (Ethyl ether) ug/L 20 194 97 72-125
Ethylbenzene ug/L 20 22.6 113 75-125
Hexachloro-1,3-butadiene ug/L 20 22.2 111 70-138
Isopropylbenzene (Cumene) ug/L 20 21.9 110 75-125
Methyl-tert-butyl ether ug/L 20 20.1 101 73-125
Methylene Chloride ug/L 20 20.5 103 73-125
n-Butylbenzene ug/L 20 22.6 113 72-133
n-Propylbenzene ug/L 20 22.3 111 72-126
Naphthalene ug/L 20 20.2 101 70-127
p-lsopropyltoluene ug/L 20 215 108 72-132
sec-Butylbenzene ug/L 20 22.3 111 73-132
Styrene ug/L 20 21.5 107 75-125
tert-Butylbenzene ug/L 20 21.2 106 73-128

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.
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QUALITY CONTROL DATA

Pace Analytical Services, Inc.
1700 EIm Street - Suite 200
Minneapolis, MN 55414

(612)607-1700

LABORATORY CONTROL SAMPLE: 2122826
Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers

Tetrachloroethene ug/L 20 18.5 92 74-125

Tetrahydrofuran ug/L 200 166 83 62-133

Toluene ug/L 20 22.2 111 74-125
trans-1,2-Dichloroethene ug/L 20 195 98 69-125
trans-1,3-Dichloropropene ug/L 20 22.2 111 75-125

Trichloroethene ug/L 20 21.3 106 75-125
Trichlorofluoromethane ug/L 20 21.0 105 74-127

Vinyl chloride ug/L 20 22.2 111 66-132

Xylene (Total) ug/L 60 64.1 107 75-125
1,2-Dichloroethane-d4 (S) %. 115 75-125
4-Bromofluorobenzene (S) %. 105 75-125

Toluene-d8 (S) %. 108 75-125

MATRIX SPIKE SAMPLE: 2123049

10328072004 Spike MS MS % Rec
Parameter Units Result Conc. Result % Rec Limits Quialifiers

1,1,1,2-Tetrachloroethane ug/L ND 20 17.4 87 70-138
1,1,1-Trichloroethane ug/L ND 20 17.8 89 55-150
1,1,2,2-Tetrachloroethane ug/L ND 20 19.9 99 64-140
1,1,2-Trichloroethane ug/L ND 20 18.3 92 67-137
1,1,2-Trichlorotrifluoroethane ug/L ND 20 16.3 81 51-150
1,1-Dichloroethane ug/L ND 20 17.1 85 49-150
1,1-Dichloroethene ug/L ND 20 13.7 69 40-150
1,1-Dichloropropene ug/L ND 20 15.1 76 50-150
1,2,3-Trichlorobenzene ug/L ND 20 14.7 73 59-148
1,2,3-Trichloropropane ug/L ND 20 20.1 100 65-141
1,2,4-Trichlorobenzene ug/L ND 20 15.2 76 61-140
1,2,4-Trimethylbenzene ug/L ND 20 17.3 86 58-141
1,2-Dibromo-3-chloropropane ug/L ND 50 46.6 93 53-150
1,2-Dibromoethane (EDB) ug/L ND 20 16.9 84 65-137
1,2-Dichlorobenzene ug/L ND 20 17.3 87 66-133
1,2-Dichloroethane ug/L ND 20 17.1 85 54-138
1,2-Dichloropropane ug/L ND 20 17.6 88 62-138
1,3,5-Trimethylbenzene ug/L ND 20 17.1 85 58-140
1,3-Dichlorobenzene ug/L ND 20 16.9 85 66-132
1,3-Dichloropropane ug/L ND 20 18.4 92 66-134
1,4-Dichlorobenzene ug/L ND 20 16.4 82 65-129
2,2-Dichloropropane ug/L ND 20 16.3 82 40-150
2-Butanone (MEK) ug/L ND 100 87.6 88 51-147
2-Chlorotoluene ug/L ND 20 17.7 89 58-147
4-Chlorotoluene ug/L ND 20 18.3 91 64-138
4-Methyl-2-pentanone (MIBK) ug/L ND 100 109 109 59-143
Acetone ug/L ND 100 72.4 72 63-147
Allyl chloride ug/L ND 20 16.1 81 45-150
Benzene ug/L ND 20 15.3 76 53-139

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

Date: 11/03/2015 09:11 AM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..
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QUALITY CONTROL DATA

Pace Analytical Services, Inc.
1700 EIm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

Project: PS Beta - NIROP
Pace Project No.: 10327623
MATRIX SPIKE SAMPLE: 2123049
10328072004 Spike MS MS % Rec

Parameter Units Result Conc. Result % Rec Limits Qualifiers
Bromobenzene ug/L ND 20 17.6 88 66-136
Bromochloromethane ug/L ND 20 145 73 64-136
Bromodichloromethane ug/L ND 20 17.5 87 66-138
Bromoform ug/L ND 20 15.9 80 59-136
Bromomethane ug/L ND 20 7.6 38 30-150 CL
Carbon tetrachloride ug/L ND 20 17.4 87 56-150
Chlorobenzene ug/L ND 20 16.7 84 65-133
Chloroethane ug/L ND 20 26.0 130 48-150
Chloroform ug/L ND 20 17.5 88 57-145
Chloromethane ug/L ND 20 21.3 107 30-150
cis-1,2-Dichloroethene ug/L ND 20 15.6 78 49-150
cis-1,3-Dichloropropene ug/L ND 20 16.8 84 64-130
Dibromochloromethane ug/L ND 20 15.9 80 68-138
Dibromomethane ug/L ND 20 14.9 74 67-134
Dichlorodifluoromethane ug/L ND 20 27.4 137 45-150
Dichlorofluoromethane ug/L 3.0 20 23.1 100 54-150
Diethyl ether (Ethyl ether) ug/L ND 20 15.2 76 50-145
Ethylbenzene ug/L ND 20 17.4 87 55-139
Hexachloro-1,3-butadiene ug/L ND 20 16.0 80 49-150
Isopropylbenzene (Cumene) ug/L ND 20 17.8 89 64-142
Methyl-tert-butyl ether ug/L ND 20 16.8 84 62-129
Methylene Chloride ug/L ND 20 14.6 73 57-132
n-Butylbenzene ug/L ND 20 17.5 88 55-150
n-Propylbenzene ug/L ND 20 18.0 90 59-142
Naphthalene ug/L ND 20 16.4 82 51-150
p-Isopropyltoluene ug/L ND 20 17.5 87 60-149
sec-Butylbenzene ug/L ND 20 18.3 91 60-150
Styrene ug/L ND 20 17.3 86 68-134
tert-Butylbenzene ug/L ND 20 17.7 88 62-146
Tetrachloroethene ug/L ND 20 14.0 70 50-150
Tetrahydrofuran ug/L ND 200 153 76 59-145
Toluene ug/L ND 20 16.3 81 52-148
trans-1,2-Dichloroethene ug/L ND 20 12.4 62 45-150
trans-1,3-Dichloropropene ug/L ND 20 18.0 90 68-132
Trichloroethene ug/L ND 20 14.6 73 52-150
Trichlorofluoromethane ug/L ND 20 24.4 121 55-150
Vinyl chloride ug/L ND 20 23.7 118 43-150
Xylene (Total) ug/L ND 60 50.1 83 54-144
1,2-Dichloroethane-d4 (S) %. 114 75-125
4-Bromofluorobenzene (S) %. 105 75-125
Toluene-d8 (S) %. 105 75-125

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

Date: 11/03/2015 09:11 AM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..
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QUALITY CONTROL DATA

Pace Analytical Services, Inc.
1700 EIm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

Project: PS Beta - NIROP
Pace Project No.: 10327623
SAMPLE DUPLICATE: 2123050
10328072005 Dup Max

Parameter Units Result Result RPD RPD Qualifiers
1,1,1,2-Tetrachloroethane ug/L ND ND 30
1,1,1-Trichloroethane ug/L ND ND 30
1,1,2,2-Tetrachloroethane ug/L ND ND 30
1,1,2-Trichloroethane ug/L ND ND 30
1,1,2-Trichlorotrifluoroethane ug/L ND ND 30
1,1-Dichloroethane ug/L ND ND 30
1,1-Dichloroethene ug/L ND ND 30
1,1-Dichloropropene ug/L ND ND 30
1,2,3-Trichlorobenzene ug/L ND ND 30
1,2,3-Trichloropropane ug/L ND ND 30
1,2,4-Trichlorobenzene ug/L ND ND 30
1,2,4-Trimethylbenzene ug/L ND ND 30
1,2-Dibromo-3-chloropropane ug/L ND ND 30
1,2-Dibromoethane (EDB) ug/L ND ND 30
1,2-Dichlorobenzene ug/L ND ND 30
1,2-Dichloroethane ug/L ND ND 30
1,2-Dichloropropane ug/L ND ND 30
1,3,5-Trimethylbenzene ug/L ND ND 30
1,3-Dichlorobenzene ug/L ND ND 30
1,3-Dichloropropane ug/L ND ND 30
1,4-Dichlorobenzene ug/L ND ND 30
2,2-Dichloropropane ug/L ND ND 30
2-Butanone (MEK) ug/L ND ND 30
2-Chlorotoluene ug/L ND ND 30
4-Chlorotoluene ug/L ND ND 30
4-Methyl-2-pentanone (MIBK) ug/L ND ND 30
Acetone ug/L ND ND 30
Allyl chloride ug/L ND ND 30
Benzene ug/L ND ND 30
Bromobenzene ug/L ND ND 30
Bromochloromethane ug/L ND ND 30
Bromodichloromethane ug/L ND ND 30
Bromoform ug/L ND ND 30
Bromomethane ug/L ND ND 30 CL
Carbon tetrachloride ug/L ND ND 30
Chlorobenzene ug/L ND ND 30
Chloroethane ug/L ND ND 30
Chloroform ug/L ND ND 30
Chloromethane ug/L ND ND 30
cis-1,2-Dichloroethene ug/L ND ND 30
cis-1,3-Dichloropropene ug/L ND ND 30
Dibromochloromethane ug/L ND ND 30
Dibromomethane ug/L ND ND 30
Dichlorodifluoromethane ug/L ND ND 30
Dichlorofluoromethane ug/L ND ND 30
Diethyl ether (Ethyl ether) ug/L ND ND 30
Ethylbenzene ug/L ND ND 30

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

Date: 11/03/2015 09:11 AM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..
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QUALITY CONTROL DATA

Pace Analytical Services, Inc.
1700 EIm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

Project: PS Beta - NIROP
Pace Project No.: 10327623
SAMPLE DUPLICATE: 2123050
10328072005 Dup Max

Parameter Units Result Result RPD RPD Qualifiers
Hexachloro-1,3-butadiene ug/L ND ND 30
Isopropylbenzene (Cumene) ug/L ND ND 30
Methyl-tert-butyl ether ug/L ND ND 30
Methylene Chloride ug/L ND ND 30
n-Butylbenzene ug/L ND ND 30
n-Propylbenzene ug/L ND ND 30
Naphthalene ug/L ND ND 30
p-Isopropyltoluene ug/L ND ND 30
sec-Butylbenzene ug/L ND ND 30
Styrene ug/L ND ND 30
tert-Butylbenzene ug/L ND ND 30
Tetrachloroethene ug/L ND ND 30
Tetrahydrofuran ug/L ND ND 30
Toluene ug/L ND ND 30
trans-1,2-Dichloroethene ug/L ND ND 30
trans-1,3-Dichloropropene ug/L ND ND 30
Trichloroethene ug/L ND ND 30
Trichlorofluoromethane ug/L ND ND 30
Vinyl chloride ug/L ND ND 30
Xylene (Total) ug/L ND ND 30
1,2-Dichloroethane-d4 (S) %. 110 107 3
4-Bromofluorobenzene (S) %. 108 109 1
Toluene-ds8 (S) %. 106 108 2

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

Date: 11/03/2015 09:11 AM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
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Pace Analytical Services, Inc.
1700 EIm Street - Suite 200

aCBAﬂaMI(;'a/@ Minneapolis, MN 55414

www.pacelabs.com (612)607-1700

QUALIFIERS

Project: PS Beta - NIROP
Pace Project No.: 10327623

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquot.
ND - Not Detected at or above adjusted reporting limit.

J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.

MDL - Adjusted Method Detection Limit.

PQL - Practical Quantitation Limit.

RL - Reporting Limit.

S - Surrogate

1,2-Diphenylhydrazine decomposes to and cannot be separated from Azobenzene using Method 8270. The result for each analyte is
a combined concentration.

Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)

MS(D) - Matrix Spike (Duplicate)

DUP - Sample Duplicate

RPD - Relative Percent Difference

NC - Not Calculable.

SG - Silica Gel - Clean-Up

U - Indicates the compound was analyzed for, but not detected.

N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270. The result reported for
each analyte is a combined concentration.

Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

ANALYTE QUALIFIERS

1M The internal standard recovery associated with this result exceeds the lower control limit. Results unaffected by a high
bias. Confirmed by a second analysis.

CL The continuing calibration for this compound is outside of Pace Analytical acceptance limits. The results may be biased
low.

S2 Surrogate recovery outside laboratory control limits due to matrix interferences (confirmed by similar results from sample
re-analysis).

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
Date: 11/03/2015 09:11 AM without the written consent of Pace Analytical Services, Inc.. Page 36 of 39



Pace Analytical Services, Inc.

P 1700 Elm Street - Suite 200

3 aCBAﬂaMlcal Minneapolis, MN 55414

www.pacefabs.com (612)607-1700

QUALITY CONTROL DATA CROSS REFERENCE TABLE
Project: PS Beta - NIROP
Pace Project No.: 10327623
Analytical

Lab ID Sample ID QC Batch Method QC Batch Analytical Method Batch
10327623001 PMW-01 EPA 8260B MSV/33585
10327623002 PMW-02 EPA 8260B MSV/33557
10327623003 PMW-03 EPA 8260B MSV/33585
10327623004 PMW-04 EPA 8260B MSV/33596
10327623005 Trip Blank EPA 8260B MSV/33557

Date: 11/03/2015 09:11 AM

REPORT OF LABORATORY ANALYSIS

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

Page 37 of 39



¥ 2y T

CHAIN-OF-CUSTODY / Analytical Request Documen

*important .203“ By'signing this form you arguaccepting Pace's N

" E

ET 30 day payment terms and agresing to late charges of 1.5% per month for any invoices not paid within 30 days.

F-ALL-Q-020rev.08, 12-Oct-2007

ace \—:NQ\QON\ I‘\\\\\\\\nll The Chain-of-Custody is a LEGAL DOCUMENT. Al relevant fields must be completed aceur: 5_< %
www.panelabs.com A y—
é *\ S
Section A Section B Section C i
Requiired Client Information: Required Project Information: Invoice Information: =4
Company: - Regenesis Report To: Melinda Pham Attention: Bahar Nadeti o
Address: 1011 Calle Sombra Copy To: Company Name: - Regenesis
San Clemente, CA 92673 Address: 1011 Calle Sombra " NPDES [T GROUNDWATER [T cm_zx_zm WATER
_iEmait To: Mpham @«mmwzmmmm.noﬂ: Purchase Order No.: ﬂwﬁ“ﬂﬂw N.:mm ™ 'RCRA o OTHER
Toag 949-366-8000 __nmx. 343-366-8090 Froject Name:  PS Beta - NIROP ﬂﬁmwmms 2, M—
—MQ..u.ccwsn Due Date/TAT: 2 days Projoct Number: PS Beta - NIROP Pace Profile #
_mo&o.. D Valid Matrix Codes Elg .
Required Client Information MATRIX [ole)] sl = COLLECTED Preservatives 3
S k ORINKINGWATER  DW 218 =z 7
- T ——m—m— .:.?.ﬁ»m%msﬁmmfg.; 2]a GOMPOSITE ... :....{...... COMPOSITE £ =N £ %\WN.\&N (
PRODUCT P 2lm START END/GRAB O - - . _ 1
) SOL/SOLID st N _w.. vm/v. AN 2 S PQ;N\\HV
- e e cman Ol o 1 8o gle a P
SAMPLEID ¥ & ] 1218 1S ]- B I T B £
(AZ,09/,) OTHER oT Wl o Wm o > m
Sample IDs MUST BE UNIQUE TISSUE ™ ofla zle s i (5]
olr = I3 ol D o &
X | w wiQia [0F B= 28 I -1
* i 10 |oidle clals © e
= Elg zle |51R19]15101%1% P G
= g1z 2] 0 |24iz|0]8ls|2 1o T i
= 1= pare | Tme | oae | Tive @l = ISITIT|TIZIZ b= sl o Pace Project No./ Lab 1.D.
o ©hdS {90 2 1z [l
- o2 & ] 3 13 Z57
4 5 ”
5 w -3 /71Q > 12 D75
i [ fmaw-o4 2— |60 % | S|
E. [c] ) 2 121 508
SAMPLE CONDITIONS
7 7 )
2 B
! © s ] 52 g
P on.. g % M £ o
PRINT Name of m>_sv_.mm. it~ SC = | 22 | 2% g <
v T DATE Signed _ ¥ 5 g8 m 8 W =
. gne: . % 8 °
SIGNATURE of SAMPLR: ..— sl e \Nﬁs \/w & 23 3
1 ¥




. Document Name: Document Revised: 23Feb2015
&
7 . Sample Condition Upon Receipt Form Pagelof1l
7
e ..;»'1530914'73(%/1703/ Document No.: Issuing Authority:
F-MIN-1-213-rev.13 Pace Minnesota Quality Office
o tamer ot oY 10327623
o > (
\_Z;&f'gé/f\o&\s
[:]Commercial DPace [:]SpeeDee DOther: 10327623
Tracking Number: ]
Custody Seal on Cooler/Box Present?  [Kves [ INo Seals Intact? EY@S [ne I Optional: - Proj. Due Date:  Proj. Name: ]
Packing Material:  }&Bubble Wrap KgBubble Bags [ None [ ]Other: Temp Blank?  fdves  [INo
Thermometer [} p8gA9130516413 (1888912167504 ; ) :
Used: [RIB88A0143310098 Type of lce: ‘E&Net [Jslue [Onone  [Xsamples on ice, cooling process has begun
Cooler Temp Read (°C): - 7,0 . O Cooler Temp Corrected ("C);\”(‘"L, 0.2 Biological Tissue Frozen? [ Jves [ Ino JAN/A
Temp should be above freezing to 6°C Correction Factor: S0 Date and Initials of Person Examining Contents: (/(}/1 f@/( ¥y m
USDA Regulated Soil { BPN/A, water sample) N
Did samples originate in a quarantine zone within the United States: AL, AR, AZ, CA, FL, GA, ID, LA, Did samples originate from a foreign source (internationally,
MS, NC, NM, NY, OK, OR, 5C, TN, TX or WA (check maps)? [ves [CIno  including Hawaii and Puerto Rico)? Cves No
If Yes to either question, fill out a Regulated Soil Checklist {F-MN-Q-338) and include with SCUR/COC paperwork.
COMMENTS:
Chain of Custody Present? Rves  [[ne [Cwya | 1.
Chain of Custody Filled Out? E&es o [On/a | 2:
Chain of Custody Relinquished? [Bres [ne [Owya | 3
Sampler Name and/or Signature on COC? fdves [dno  [n/a | 4
Samples Arrived within Hold Time? Bives [ONo  [nja | 5.
Short Hold Time Analysis (<72 hr)? Clves  fdwo  [Inya | 6
Rush Turn Around Time Requested? S¥es [ONo  [Ona | 7.9 d&/\j
1
Sufficient Volume? Pyes  [Ono  [n/a | 8
Correct Containers Used? '@Yes One Onga | 9.
-Pace Containers Used? PBves [[ne  [In/a
Containers Intact? Bves  [Ine  [ON/a | 10.
Filtered Volume Received for Dissolved Tests? [Oves  [no  [FAw/a | 11, Note if sediment is visible in the dissolved container
? f
Sample Labels Match COC? — ‘Q/es Oine  [Cn/a | 12,
-Includes Date/Time/ID/Analysis  Matrix: Nk
All containers needing acid/base preservation have been
13. HN H NaGOH HCI
checked? Oives  [vo VA 3 (Ounos  [OWs0. [INao Oxe
All containers needing preservation are found to be in Sample #
compliance with EPA recommendation?
(HNOQ3, H,504, HCI<2; NaOH >9 Sulfide, NaOH>12 Cyanide) Cves  [no  Bn/a
Exceptions: OB Coliform, TOC, Oil and Grease, Initial when Lot # of added
DRO/8015 (water) DOC Bdves [Cne  [N/A | completed: preservative:
Headspace in VOA Vials { >6mm)? Clves Mo [n/A | 14,
Trip Blank Present? hes [no  [On/a | 15.
Trip Blank Custody Seals Present? - ﬁ\’es Cne  [Cn/a
Pace Trip Blank Lot # {if purchased): w%i s -
CLIENT NOTIFICATION/RESOLUTION Field Data Required? DYes DNO
Person Contacted: Date/Time:

Comments/Resolution:

AL

Project Manager Review&b{ (/ Date: }0/7‘7 / (é‘:{

Note: Whenever there is a discrepancy &ffedlingiNokth Carolina compliance samples, a copy of this form will be sent to the North Carbling DEHNR Certification Office { .e out of
hold, incorrect preservative, out of temp, incorregt containers).

Page 39 of 39




Pace Analytical Services, Inc.

. ® 1700 Elm Street - Suite 200
aCBAﬂaMlcal Minneapolis, MN 55414
www.pacelabs.com (612)607-1700

November 10, 2015

Melinda Pham
Regenesis

1011 Calle Sombra

San Clemente, CA 92673

RE: Project: PS Beta - NIROP
Pace Project No.: 10327624

Dear Melinda Pham:

Enclosed are the analytical results for sample(s) received by the laboratory on October 26, 2015.
The results relate only to the samples included in this report. Results reported herein conform to the
most current TNI standards and the laboratory's Quality Assurance Manual, where applicable, unless
otherwise noted in the body of the report.

Some analyses have been subcontracted outside of the Pace Network. The subcontracted
laboratory report has been attached.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

W—/

Jennifer Anderson
jennifer.anderson@pacelabs.com
Project Manager

Enclosures

cc: Ryan Moore, Regenesis

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..
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Project: PS Beta - NIROP
Pace Project No.: 10327624

Pace Analytical Services, Inc.
1700 EIm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

CERTIFICATIONS

Minnesota Certification IDs
1700 Elm Street SE Suite 200, Minneapolis, MN 55414
A2LA Certification #: 2926.01
Alaska Certification #: UST-078
Alaska Certification #MN00064
Alabama Certification #40770
Arizona Certification #: AZ-0014
Arkansas Certification #: 88-0680
California Certification #: 01155CA
Colorado Certification #Pace
Connecticut Certification #: PH-0256
EPA Region 8 Certification #: 8TMS-L
Florida/NELAP Certification #: E87605
Guam Certification #:14-008r
Georgia Certification #: 959
Georgia EPD #: Pace
Idaho Certification #: MN0O0064
Hawaii Certification #MN00064
lllinois Certification #: 200011
Indiana Certification#C-MN-01
lowa Certification #: 368
Kansas Certification #: E-10167
Kentucky Dept of Envi. Protection - DW #90062
Kentucky Dept of Envi. Protection - WW #:90062
Louisiana DEQ Certification #: 3086
Louisiana DHH #: LA140001
Maine Certification #: 2013011
Maryland Certification #: 322
Michigan DEPH Certification #: 9909

Montana Certification IDs
150 N. 9th Street, Billings, MT 59101
Colorado Asbestos #: 17119
A2LA Certification #: 3590.01
EPA Region 8 Certification #: 8TMS-L
Idaho Certification #: MT00012

Virginia Minnesota Certification ID's
315 Chestnut Street, Virginia, MN 55792
Alaska Certification #MN01084
Arizona Department of Health Certification #AZ0785
Minnesota Dept of Health Certification #: 027-137-445
North Dakota Certification: # R-203

Ormond Beach Certification IDs
8 East Tower Circle, Ormond Beach, FL 32174
Alabama Certification #: 41320
Connecticut Certification #: PH-0216
Delaware Certification: FL NELAC Reciprocity
Florida Certification #: E83079
Georgia Certification #: 955
Guam Certification: FL NELAC Reciprocity
Hawaii Certification: FL NELAC Reciprocity
lllinois Certification #: 200068
Indiana Certification: FL NELAC Reciprocity
Kansas Certification #: E-10383
Kentucky Certification #: 90050
Louisiana Certification #: FL NELAC Reciprocity
Louisiana Environmental Certificate #: 05007
Maryland Certification: #346
Michigan Certification #: 9911
Mississippi Certification: FL NELAC Reciprocity

Minnesota Certification #: 027-053-137
Mississippi Certification #: Pace
Montana Certification #: MT0092
Nevada Certification #: MN_00064
Nebraska Certification #: Pace

New Jersey Certification #: MN-002
New York Certification #: 11647

North Carolina Certification #: 530
North Carolina State Public Health #: 27700
North Dakota Certification #: R-036
Ohio EPA #: 4150

Ohio VAP Certification #: CL101
Oklahoma Certification #: 9507
Oregon Certification #: MN200001
Oregon Certification #: MN300001
Pennsylvania Certification #: 68-00563
Puerto Rico Certification

Saipan (CNMI) #:MP0003

South Carolina #:74003001

Texas Certification #: T104704192
Tennessee Certification #: 02818

Utah Certification #: MN000642013-4
Virginia DGS Certification #: 251
Washington Certification #: C486
West Virginia Certification #: 382

West Virginia DHHR #:9952C
Wisconsin Certification #: 999407970

Minnesota Dept of Health Certification #: 030-999-442
Montana Certification #: MT CERT0040

North Dakota Dept. Of Health #: R-209

NVLAP Certification #: 101292-0

Washington Department of Ecology #: C993

Wisconsin DNR Certification # : 998027470

WA Department of Ecology Lab ID# C1007
Nevada DNR #MN010842015-1

Oklahoma Department of Environmental Quality

Missouri Certification #: 236

Montana Certification #: Cert 0074

Nebraska Certification: NE-OS-28-14

Nevada Certification: FL NELAC Reciprocity
New Hampshire Certification #: 2958

New York Certification #: 11608

North Carolina Environmental Certificate #: 667
North Carolina Certification #: 12710

North Dakota Certification #: R-216

Oklahoma Certification #: D9947

Pennsylvania Certification #: 68-00547

Puerto Rico Certification #: FL01264

South Carolina Certification: #96042001
Tennessee Certification #: TN02974

Texas Certification: FL NELAC Reciprocity

US Virgin Islands Certification: FL NELAC Reciprocity
Virginia Environmental Certification #: 460165

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc.. Page 2 of 44



Pace Analytical Services, Inc.

. ® 1700 Elm Street - Suite 200
3 aCBAﬂaMlcal Minneapolis, MN 55414
www.pacelabs.com (612)607-1700

CERTIFICATIONS

Project: PS Beta - NIROP
Pace Project No.: 10327624

Ormond Beach Certification IDs
West Virginia Certification #: 9962C Wyoming (EPA Region 8): FL NELAC Reciprocity
Wisconsin Certification #: 399079670

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc.. Page 3 of 44



ace Analytical

www.pacelabs.com

SAMPLE SUMMARY

Pace Analytical Services, Inc.
1700 EIm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

Project: PS Beta - NIROP

Pace Project No.: 10327624

Lab ID Sample ID Matrix Date Collected Date Received
10327624001 PMW-01 Water 10/26/15 14:40 10/26/15 18:12
10327624002 PMW-02 Water 10/26/15 13:20 10/26/15 18:12
10327624003 PMW-03 Water 10/26/15 17:10 10/26/15 18:12
10327624004 PMW-04 Water 10/26/15 16:05 10/26/15 18:12

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..
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Pace Analytical Services, Inc.

. ® 1700 Elm Street - Suite 200
aCBAﬂaMlcal Minneapolis, MN 55414
www.pacelabs.com (612)607-1700

SAMPLE ANALYTE COUNT

Project: PS Beta - NIROP
Pace Project No.: 10327624

Analytes
Lab ID Sample ID Method Analysts Reported Laboratory
10327624001 PMW-01 RSK 175 JRB 3 PASI-M
EPA 6010C IP 1 PASI-M
6010C Met P 1 PASI-M
SM 4500-S2-D JME 1 PASI-MT
SM 2320B MW 3 PASI-M
SM 2320B KAM 2 PASI-O
EPA 300.0 KEO 1 PASI-M
EPA 353.2 PH1 1 PASI-M
SM 5220D KEO 1 PASI-M
SM 5310C KRV 1 PASI-V
10327624002 PMW-02 RSK 175 JRB 3 PASI-M
EPA 6010C IP 1 PASI-M
6010C Met P 1 PASI-M
SM 4500-S2-D JME 1 PASI-MT
SM 2320B MW 3 PASI-M
SM 2320B KAM 2 PASI-O
EPA 300.0 KEO 1 PASI-M
EPA 353.2 PH1 1 PASI-M
SM 5220D KEO 1 PASI-M
SM 5310C KRV 1 PASI-V
10327624003 PMW-03 RSK 175 JRB 3 PASI-M
EPA 6010C IP 1 PASI-M
6010C Met P 1 PASI-M
SM 4500-S2-D JME 1 PASI-MT
SM 2320B MW 3 PASI-M
SM 2320B KAM 2 PASI-O
EPA 300.0 KEO 1 PASI-M
EPA 353.2 PH1 1 PASI-M
SM 5220D KEO 1 PASI-M
SM 5310C KRV 1 PASI-V
10327624004 PMW-04 RSK 175 JRB 3 PASI-M
EPA 6010C IP 1 PASI-M
6010C Met P 1 PASI-M
SM 4500-S2-D JME 1 PASI-MT
SM 2320B MW 3 PASI-M
SM 2320B KAM 2 PASI-O
EPA 300.0 KEO 1 PASI-M

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc.. Page 5 of 44



ace Analytical

www.pacelabs.com

SAMPLE ANALYTE COUNT

Pace Analytical Services, Inc.
1700 EIm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

Project: PS Beta - NIROP
Pace Project No.: 10327624
Analytes
Lab ID Sample ID Method Analysts Reported Laboratory
EPA 353.2 PH1 1 PASI-M
SM 5220D KEO 1 PASI-M
SM 5310C KRV 1 PASI-V

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..
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ace Analytical

www.pacelabs.com

ANALYTICAL RESULTS

Pace Analytical Services, Inc.

1700 EIm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

Project: PS Beta - NIROP

Pace Project No.: 10327624

Sample: PMW-01 Lab ID: 10327624001 Collected: 10/26/15 14:40 Received: 10/26/15 18:12 Matrix: Water
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual

RSK 175 AIR Headspace Analytical Method: RSK 175

Ethane ND ug/L 10.0 1 10/27/15 13:03 74-84-0

Ethene ND ug/L 10.0 1 10/27/15 13:03 74-85-1

Methane ND ug/L 10.0 1 10/27/15 13:03 74-82-8

6010C MET ICP Analytical Method: EPA 6010C Preparation Method: EPA 3010

Iron 21400 ug/L 250 1 10/30/15 11:55 11/02/15 08:43 7439-89-6

6010C MET ICP, Dissolved Analytical Method: 6010C Met Preparation Method: EPA 3010

Iron, Dissolved 2580 ug/L 50.0 1 11/03/15 09:02 11/03/15 13:26 7439-89-6

4500S2D Sulfide Water Analytical Method: SM 4500-S2-D

Sulfide ND mg/L 50.0 500 10/28/15 17:24 D3

2320B Alkalinity Analytical Method: SM 2320B

Alkalinity, Total as CaCO3 603 mg/L 100 20 10/30/15 12:48

Alkalinity, Total as CaCO3 599 mg/L 5.0 1 11/06/15 13:27

Carbon Dioxide (SM4500C0O2D) ND mg/L 100 20 10/30/15 12:48 124-38-9

Alkalinity,Bicarbonate (CaCO3) 595 mg/L 5.0 1 11/06/15 13:27

Alkalinity,Carbonate (CaCO3) ND mg/L 5.0 1 11/06/15 13:27

300.0 IC Anions Analytical Method: EPA 300.0

Sulfate 172 mg/L 120 100 11/04/15 14:30 14808-79-8

353.2 Nitrate + Nitrite Analytical Method: EPA 353.2

Nitrogen, NO2 plus NO3 ND mg/L 0.020 1 11/02/15 16:55

5220D COD Analytical Method: SM 5220D Preparation Method: SM 5220D

Chemical Oxygen Demand 1240 mg/L 500 1 11/04/15 11:21 11/04/15 15:47

5310C TOC Analytical Method: SM 5310C

Total Organic Carbon 35.1 mg/L 100 10 11/02/15 18:41 7440-44-0

Date: 11/10/2015 04:08 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..
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ace Analytical

www.pacelabs.com

ANALYTICAL RESULTS

Pace Analytical Services, Inc.

1700 EIm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

Project: PS Beta - NIROP

Pace Project No.: 10327624

Sample: PMW-02 Lab ID: 10327624002 Collected: 10/26/15 13:20 Received: 10/26/15 18:12 Matrix: Water
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual

RSK 175 AIR Headspace Analytical Method: RSK 175

Ethane ND ug/L 10.0 1 10/27/15 13:12 74-84-0

Ethene ND ug/L 10.0 1 10/27/15 13:12 74-85-1

Methane 14.4 ug/L 10.0 1 10/27/15 13:12 74-82-8

6010C MET ICP Analytical Method: EPA 6010C Preparation Method: EPA 3010

Iron 3430 ug/L 50.0 1 10/30/15 11:55 10/30/15 17:13 7439-89-6

6010C MET ICP, Dissolved Analytical Method: 6010C Met Preparation Method: EPA 3010

Iron, Dissolved 2600 ug/L 50.0 1 11/03/15 09:02 11/03/15 13:31 7439-89-6

4500S2D Sulfide Water Analytical Method: SM 4500-S2-D

Sulfide ND mg/L 0.10 1 10/28/15 17:25

2320B Alkalinity Analytical Method: SM 2320B

Alkalinity, Total as CaCO3 409 mg/L 5.0 1 10/30/15 13:03

Alkalinity, Total as CaCO3 427 mg/L 5.0 1 11/06/15 13:32

Carbon Dioxide (SM4500C0O2D) 63.6 mg/L 5.0 1 10/30/15 13:03 124-38-9

Alkalinity,Bicarbonate (CaCO3) 427 mg/L 5.0 1 11/06/15 13:32

Alkalinity,Carbonate (CaCO3) ND mg/L 5.0 1 11/06/15 13:32

300.0 IC Anions Analytical Method: EPA 300.0

Sulfate 156 mg/L 2.4 2 11/04/15 21:22 14808-79-8

353.2 Nitrate + Nitrite Analytical Method: EPA 353.2

Nitrogen, NO2 plus NO3 ND mg/L 0.020 1 11/02/15 16:56

5220D COD Analytical Method: SM 5220D Preparation Method: SM 5220D

Chemical Oxygen Demand ND mg/L 50.0 1 11/04/15 11:21 11/04/15 15:47

5310C TOC Analytical Method: SM 5310C

Total Organic Carbon 2.3 mg/L 1.0 1 11/03/15 10:02 7440-44-0

Date: 11/10/2015 04:08 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..
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www.pacelabs.com

ANALYTICAL RESULTS

Pace Analytical Services, Inc.

1700 EIm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

Project: PS Beta - NIROP

Pace Project No.: 10327624

Sample: PMW-03 Lab ID: 10327624003 Collected: 10/26/15 17:10 Received: 10/26/15 18:12 Matrix: Water
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual

RSK 175 AIR Headspace Analytical Method: RSK 175

Ethane ND ug/L 10.0 1 10/27/15 13:20 74-84-0

Ethene ND ug/L 10.0 1 10/27/15 13:20 74-85-1

Methane 26.7 ug/L 10.0 1 10/27/15 13:20 74-82-8

6010C MET ICP Analytical Method: EPA 6010C Preparation Method: EPA 3010

Iron 10500 ug/L 50.0 1 10/30/15 11:55 10/30/15 17:17 7439-89-6

6010C MET ICP, Dissolved Analytical Method: 6010C Met Preparation Method: EPA 3010

Iron, Dissolved 4540 ug/L 50.0 1 11/03/15 09:02 11/03/15 14:05 7439-89-6

4500S2D Sulfide Water Analytical Method: SM 4500-S2-D

Sulfide ND mg/L 0.10 1 10/28/15 17:26

2320B Alkalinity Analytical Method: SM 2320B

Alkalinity, Total as CaCO3 300 mg/L 5.0 1 11/06/15 13:37

Alkalinity, Total as CaCO3 285 mg/L 5.0 1 10/30/15 13:10

Carbon Dioxide (SM4500C0O2D) 36.1 mg/L 5.0 1 10/30/15 13:10 124-38-9

Alkalinity,Bicarbonate (CaCO3) 300 mg/L 5.0 1 11/06/15 13:37

Alkalinity,Carbonate (CaCO3) ND mg/L 5.0 1 11/06/15 13:37

300.0 IC Anions Analytical Method: EPA 300.0

Sulfate 152 mg/L 2.4 2 11/04/15 21:40 14808-79-8

353.2 Nitrate + Nitrite Analytical Method: EPA 353.2

Nitrogen, NO2 plus NO3 ND mg/L 0.020 1 11/02/15 16:58

5220D COD Analytical Method: SM 5220D Preparation Method: SM 5220D

Chemical Oxygen Demand ND mg/L 50.0 1 11/04/15 11:21 11/04/15 15:47

5310C TOC Analytical Method: SM 5310C

Total Organic Carbon 2.5 mg/L 1.0 1 11/02/15 19:09 7440-44-0

Date: 11/10/2015 04:08 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..
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ace Analytical

www.pacelabs.com

ANALYTICAL RESULTS

Pace Analytical Services, Inc.

1700 EIm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

Project: PS Beta - NIROP

Pace Project No.: 10327624

Sample: PMW-04 Lab ID: 10327624004 Collected: 10/26/15 16:05 Received: 10/26/15 18:12 Matrix: Water
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual

RSK 175 AIR Headspace Analytical Method: RSK 175

Ethane ND ug/L 10.0 1 10/27/15 13:28 74-84-0

Ethene ND ug/L 10.0 1 10/27/15 13:28 74-85-1

Methane 17.7 ug/L 10.0 1 10/27/15 13:28 74-82-8

6010C MET ICP Analytical Method: EPA 6010C Preparation Method: EPA 3010

Iron 3880 ug/L 50.0 1 10/30/15 11:55 10/30/15 17:21 7439-89-6

6010C MET ICP, Dissolved Analytical Method: 6010C Met Preparation Method: EPA 3010

Iron, Dissolved 2580 ug/L 50.0 1 11/03/15 09:02 11/03/15 14:09 7439-89-6

4500S2D Sulfide Water Analytical Method: SM 4500-S2-D

Sulfide ND mg/L 0.10 1 10/28/15 17:27

2320B Alkalinity Analytical Method: SM 2320B

Alkalinity, Total as CaCO3 274 mg/L 5.0 1 11/06/15 13:42

Alkalinity, Total as CaCO3 266 mg/L 5.0 1 10/30/15 13:17

Alkalinity,Bicarbonate (CaCO3) 274 mg/L 5.0 1 11/06/15 13:42

Carbon Dioxide (SM4500C0O2D) 32.6 mg/L 5.0 1 10/30/15 13:17 124-38-9

Alkalinity,Carbonate (CaCO3) ND mg/L 5.0 1 11/06/15 13:42

300.0 IC Anions Analytical Method: EPA 300.0

Sulfate 118 mg/L 2.4 2 11/04/15 21:59 14808-79-8

353.2 Nitrate + Nitrite Analytical Method: EPA 353.2

Nitrogen, NO2 plus NO3 ND mg/L 0.020 1 11/02/15 16:59

5220D COD Analytical Method: SM 5220D Preparation Method: SM 5220D

Chemical Oxygen Demand ND mg/L 50.0 1 11/04/15 11:21 11/04/15 15:48

5310C TOC Analytical Method: SM 5310C

Total Organic Carbon 2.3 mg/L 1.0 1 11/02/15 19:22 7440-44-0

Date: 11/10/2015 04:08 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..
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ace Analytical

www.pacelabs.com

QUALITY CONTROL DATA

Pace Analytical Services, Inc.
1700 EIm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

Project: PS Beta - NIROP

Pace Project No.: 10327624

QC Batch: AIR/24503 Analysis Method: RSK 175

QC Batch Method: RSK 175 Analysis Description: RSK 175 AIR HEADSPACE

Associated Lab Samples:

10327624001, 10327624002, 10327624003, 10327624004

METHOD BLANK: 2118653
Associated Lab Samples:

Matrix: Water

10327624001, 10327624002, 10327624003, 10327624004

Blank Reporting

Parameter Units Result Limit Analyzed Qualifiers
Ethane ug/L ND 10.0 10/27/15 10:43
Ethene ug/L ND 10.0 10/27/15 10:43
Methane ug/L ND 10.0 10/27/15 10:43
LABORATORY CONTROL SAMPLE & LCSD: 2118654 2118655

Spike LCS LCSD LCS LCSD % Rec Max

Parameter Units Conc. Result Result % Rec % Rec Limits RPD RPD Qualifiers
Ethane ug/L 114 116 125 102 110 85-115 7 20
Ethene ug/L 106 109 117 102 110 85-115 7 20
Methane ug/L 60.7 61.7 66.2 102 109 85-115 7 20
SAMPLE DUPLICATE: 2118656

92272855010 Dup Max

Parameter Units Result Result RPD RPD Qualifiers
Ethane ug/L ND ND 20
Ethene ug/L ND ND 20
Methane ug/L 58.4 54,5 7 20
SAMPLE DUPLICATE: 2118657

60205525003 Dup Max

Parameter Units Result Result RPD RPD Qualifiers
Ethane ug/L ND ND 20
Ethene ug/L ND ND 20
Methane ug/L 1370 1770 26 20 R1

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

Date: 11/10/2015 04:08 PM

REPORT OF LABORATORY ANALYSIS

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

. @ 1700 Elm Street - Suite 200
aCBAﬂaMlcal Minneapolis, MN 55414
www.pacelabs.com (612)607-1700

QUALITY CONTROL DATA

Project: PS Beta - NIROP
Pace Project No.: 10327624

QC Batch: MPRP/59250 Analysis Method: EPA 6010C
QC Batch Method:  EPA 3010 Analysis Description: 6010C Water
Associated Lab Samples: 10327624001, 10327624002, 10327624003, 10327624004

METHOD BLANK: 2122493 Matrix: Water
Associated Lab Samples: 10327624001, 10327624002, 10327624003, 10327624004
Blank Reporting
Parameter Units Result Limit Analyzed Qualifiers
Iron ug/L ND 50.0 10/30/15 15:56

LABORATORY CONTROL SAMPLE: 2122494

Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers

Iron ug/L 10000 9740 97 80-120
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 2122495 2122496

MS MSD

10327845001 Spike Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Conc. Result Result % Rec % Rec Limits RPD RPD Qual

Iron ug/L 1610 10000 10000 11300 11500 97 99 75-125 1 20

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
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Pace Analytical Services, Inc.

. @ 1700 Elm Street - Suite 200
aCBAﬂaMlcal Minneapolis, MN 55414
www.pacelabs.com (612)607-1700

QUALITY CONTROL DATA

Project: PS Beta - NIROP
Pace Project No.: 10327624

QC Batch: MPRP/59274 Analysis Method: 6010C Met
QC Batch Method:  EPA 3010 Analysis Description: 6010C Water Dissolved
Associated Lab Samples: 10327624001, 10327624002, 10327624003, 10327624004

METHOD BLANK: 2122867 Matrix: Water
Associated Lab Samples: 10327624001, 10327624002, 10327624003, 10327624004
Blank Reporting
Parameter Units Result Limit Analyzed Qualifiers
Iron, Dissolved ug/L ND 50.0 11/03/15 12:50

LABORATORY CONTROL SAMPLE: 2122868

Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers

Iron, Dissolved ug/L 10000 10500 105 80-120
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 2124974 2124975

MS MSD

10327624002 Spike Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Conc. Result Result % Rec % Rec Limits RPD RPD Qual

Iron, Dissolved ug/L 2600 10000 10000 13500 13200 109 106 75-125 2 20

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

REPORT OF LABORATORY ANALYSIS
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Pace Analytical Services, Inc.

. @ 1700 Elm Street - Suite 200
aCBAﬂaMlcal Minneapolis, MN 55414
www.pacelabs.com (612)607-1700

QUALITY CONTROL DATA

Project: PS Beta - NIROP
Pace Project No.: 10327624

QC Batch: MT/21205 Analysis Method: SM 4500-S2-D
QC Batch Method:  SM 4500-S2-D Analysis Description: 4500S2D Sulfide Water
Associated Lab Samples: 10327624001, 10327624002, 10327624003, 10327624004

METHOD BLANK: 2120158 Matrix: Water
Associated Lab Samples: 10327624001, 10327624002, 10327624003, 10327624004
Blank Reporting
Parameter Units Result Limit Analyzed Qualifiers
Sulfide mg/L ND 0.10 10/28/15 16:48

LABORATORY CONTROL SAMPLE: 2120159

Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers
Sulfide mg/L .92 0.90 98 80-120
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 2120261 2120262
MS MSD
10327242001 Spike Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Conc. Result Result % Rec % Rec Limits RPD RPD Qual
Sulfide mg/L ND .92 .92 0.79 0.81 86 89 80-120 2 20
SAMPLE DUPLICATE: 2120162
10327242002 Dup Max
Parameter Units Result Result RPD RPD Qualifiers
Sulfide mg/L ND ND 20

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.
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Pace Analytical Services, Inc.

. @ 1700 Elm Street - Suite 200
aCBAﬂaMlcal Minneapolis, MN 55414
www.pacelabs.com (612)607-1700

QUALITY CONTROL DATA

Project: PS Beta - NIROP
Pace Project No.: 10327624

QC Batch: WET/33881 Analysis Method: SM 2320B
QC Batch Method:  SM 2320B Analysis Description: 2320B Alkalinity
Associated Lab Samples: 10327624001, 10327624002, 10327624003, 10327624004

METHOD BLANK: 1377651 Matrix: Water
Associated Lab Samples:
Blank Reporting

Parameter Units Result Limit Analyzed Qualifiers
Alkalinity, Total as CaCO3 mg/L ND 5.0 10/30/15 12:36
Carbon Dioxide (SM4500C0O2D) mg/L ND 5.0 10/30/15 12:36
LABORATORY CONTROL SAMPLE: 1377652

Spike LCS LCS % Rec

Parameter Units Conc. Result % Rec Limits Qualifiers
Alkalinity, Total as CaCO3 mg/L 250 242 97 90-110
SAMPLE DUPLICATE: 1377653

10327624001 Dup Max

Parameter Units Result Result RPD RPD Qualifiers
Alkalinity, Total as CaCO3 mg/L 603 601 0 20
Carbon Dioxide (SM4500C0O2D) mg/L ND ND
SAMPLE DUPLICATE: 1377654

35213841004 Dup Max

Parameter Units Result Result RPD RPD Qualifiers
Alkalinity, Total as CaCO3 mg/L 110 110 0 20
Carbon Dioxide (SM4500C0O2D) mg/L 8.6 8.5 2

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.
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ace Analytical

www.pacelabs.com

QUALITY CONTROL DATA

Pace Analytical Services, Inc.
1700 EIm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

Project: PS Beta - NIROP

Pace Project No.: 10327624

QC Batch: WET/45109 Analysis Method: SM 2320B

QC Batch Method:  SM 2320B Analysis Description: 2320B Alkalinity

Associated Lab Samples:

10327624001, 10327624002, 10327624003, 10327624004

METHOD BLANK:
Associated Lab Samples:

2128765

Matrix: Wate