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1. Background

This purpose of this technical memorandum is to provide and summarize quarterly groundwater
monitoring results as part of the Eldredge Park Permeable Reactive Barrier (PRB) demonstration
program. In addition to presenting baseline and quarterly groundwater monitoring data, this
memorandum also summarizes monitoring well installation and vegetable oil (EVO) substrate injections
for the Eldredge Park demonstration test site. AECOM Technical Services, Inc. (AECOM) PRB Technical
Team (AECOM and MT Environmental Restoration) prepared this technical memorandum for the Town of
Orleans. AECOM is providing water quality and wastewater planning and engineering services to the
Town to reduce excessive nitrogen loading to the Town’s ponds, estuaries and embayments.

2. Introduction

A. The Project represents the first to implement a “Hybrid” approach under the Cape Cod 208 Water
Quality Plan, which has been approved by both the United States Environmental Protection Agency
(USEPA) and the Massachusetts Department of Environmental Protection (MassDEP). The Project
consists of conceptual and preliminary design to update the Comprehensive Wastewater
Management Plan (CWMP) completed by the Town in 2011 to reflect the Consensus Plan (Water
Quality Management Plan) developed by the Town in 2015. The Project goal is to reduce the nitrate
load to impacted estuaries in the most cost effective manner by maximizing the use of several non-
traditional technologies (Coastal Habitat Restoration, Aquaculture, Floating Constructed Wetlands,
and Permeable Reactive Barriers).
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The Hybrid Plan was vetted through the Orleans Water Quality Advisory Panel (OWQAP), a panel
consisting of stakeholder representatives (Orleans Selectmen and representatives of engaged citizen
constituencies), and liaisons from key town boards and commissions, organizations, neighboring
towns, and regional, state, and federal partners. Potential alternative planning scenarios to meet
water quality standards were developed for the OWQAP.

B. PRBs are a non-traditional treatment technology with the potential to reduce the levels of nitrate in the
groundwater by treating groundwater biologically before it reaches sensitive surface water bodies
such as estuaries.

C. The results of the groundwater monitoring plans will be incorporated into an overall Adaptive
Management Plan which will be implemented to evaluate the impacts of the technologies selected by
the OWQAP on reducing nitrogen. AECOM will continue to work closely with the Town, its Water
Quality Advisory Panel, and the regulatory agencies including the Cape Cod Commission (CCC) and
MassDEP, in implementing the Adaptive Management Plan as it is critical to obtaining one of the first
watershed permits granted by MassDEP.

D. The Demonstration Test aims to provide data to assess the cost effectiveness and applicability of
PRBs as a treatment alternative for the Town. It is expected that the test will demonstrate the level of
nitrate removal that can be achieved with PRBs and provide data to prepare a full scale design. The
Demonstration Tests will be evaluated by the following performance objectives:

1) Achieve satisfactory distribution of the EVO substrate into the subsurface soils;

2) Establish and maintain necessary dissolved organic carbon concentrations and anaerobic
(reducing) conditions in the groundwater while maintaining groundwater flow throughout the
targeted treatment area;

3) Demonstrate reduced nitrate concentrations and the mass of nitrate transported in groundwater
(nitrate flux) through groundwater monitoring;

4) Evaluate performance through compliance monitoring and assessment of treated water quality,
including potential secondary water quality affects, through a groundwater monitoring program;

5) Evaluate the life expectancy of the EVO and time frame for technology performance;
6) Evaluate potential impacts to sensitive receptors (surface water, private wells, etc.); and

7) Obtain data for engineering evaluations and to optimize full scale design and implementation to
meet nitrate reduction targets.

3. Summary of Demonstration Test — Monitoring Well Installation
A. Summary of Past Monitoring Well Installation Activities

1) AECOM evaluated numerous potential sites in the Town of Orleans, including locations identified
by the Town, for consideration for placement of PRB Demonstration Tests in 2016, as described
in the PRB Work Plan (AECOM 05/19/16). The Eldredge Park Demonstration Test site is located
in the parking lot area between the Nauset Middle School playing fields and the Town-owned
Eldredge Park baseball field. The demonstration site is owned by Nauset Public Schools. The
Nauset Regional School Committee granted permission to install monitoring wells and conduct
the PRB Demonstration Test at this location. Town Cove is located approximately 2,400 feet to
the northeast of the Eldredge Park PRB Demonstration Test site. Groundwater generally flows in
a northeasterly direction, toward Town Cove (Figure 1).

2) Existing groundwater monitoring wells were identified at the Nauset Regional Middle School
(NRMS) in the recreational field and parking lot area. These wells were installed in 1992 as part
of an ongoing program to monitor groundwater in the vicinity of the NRMS wastewater treatment
facility’s leaching fields. An irrigation well for Eldredge Park was also identified near the corner of
Eldredge Park and South Orleans Road with an available boring log and groundwater quality
data.
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3) In September 2016, four groundwater monitoring wells were installed in the selected
demonstration test area. Water levels were measured and the groundwater flow direction was
estimated. The orientation of the proposed PRB was modified before installing the remaining 19
groundwater monitoring wells in October 2016. All 23 groundwater monitoring wells were
installed in order to allow for water quality measurement upgradient, downgradient, and cross-
gradient of the demonstration PRB. One of the existing groundwater monitoring wells (MW-12)
was also used as an upgradient well. Two wells (MW-12A and MW-12B) were installed at this
location to monitor groundwater at deep and intermediate depths, respectively. The monitoring
well network includes monitoring wells located along two transects (A to A’ and B to B’) oriented
upgradient to downgradient in the direction of groundwater flow, perpendicular to the PRB layout.
The location of all demonstration test monitoring wells can be seen on Figure 1. Cross-sections
showing the multi-level monitoring well screen intervals along transects are presented in Figure 2
and Figure 3.

B. Summary of Additional Monitoring Well Installation Activities

1) In March 2017, four additional groundwater monitoring wells were installed in order to expand the
range of monitoring. A deep well (MW-B2075A) was installed at MW-B2100C (formerly referred
to as MW-2100), which previously only had a shallow well. This will allow for a better
understanding of the impact of the PRB injections at depth. MW-BC2B is an intermediate well
that was installed approximately 50 feet east of MW-B2050A/B/C. This is a cross-gradient well
that will provide a better understanding of the groundwater flow direction in this area.

2) MW-BX1B and MW-BX1C are intermediate and shallow wells, respectively, that were installed
approximately 20 feet northwest of where EVO was injected during the November 2016
demonstration injection activities. The purpose of installing these two wells is to better
understand the groundwater flow pattern across the site. Previous surfer plot data (summarized
in the Technical Memorandum for Eldredge Park Permeable Reactive Barriers Demonstration
Overview of Baseline Sampling, Injection Activities, and Post-Injection Groundwater Monitoring
(AECOM, March 2017)) indicates that the shallow wells may be impacted by Boland Pond and/or
the finer material described at MW-1, which is located to the northwest of the site. The infiltration
of stormwater through stormwater leaching basins located under the Middle School parking lot
also may be impacting groundwater flow and will continue to be monitored via these wells during
the remainder of the demonstration test monitoring program.

C. Monitoring wells were surveyed by Coastal Engineering for location and top of PVC casing elevation
to the nearest 1/100 foot. Top of PVC casing elevations are included in Table 1, and the well
coordinates are included in Appendix A. The screen intervals were typically 40 to 50 feet bgs in
shallow “C” wells, 55 to 65 feet bgs in intermediate “B” wells, and 70 to 80 feet bgs in deep “A” wells.
The depths to groundwater from the top of well casings were used to determine groundwater
elevations and estimate the local direction of groundwater flow. The depth to groundwater ranged
from approximately 30 to 35 feet bgs. Groundwater elevation data is included in Table 2. Field
parameters and analytical results from monitoring well samples are shown in Table 3.

D. Groundwater contours indicate flow to the northeast through the PRB with local variations in direction
in shallow and deeper groundwater in the vicinity of the PRB. Variations in local flow direction may
be associated with heterogeneities in the aquifer material (i.e. finer silts and clays vs. coarser sands),
and other factors including Boland Pond, stormwater recharge through stormwater leaching basins,
and wastewater recharge from the Nauset Regional Middle School system located under the soccer
field. Groundwater elevation and flow direction data will be monitored over the remainder of the
Demonstration Test.
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4. Summary of Demonstration Test — Carbon Substrate Injection
A. PRB Treatment Process Description

1) PRBs are a passive treatment technology, designed in this application to intercept and treat
nitrate in groundwater through biological denitrification before groundwater reaches downgradient
surface waters. The PRB treatment zone is located in the groundwater saturated zone below the
water table, where amendments are added to form the PRB. PRBs are typically oriented
perpendicular to the direction of groundwater flow and rely on the natural groundwater gradient to
carry the contaminant through the PRB (ITRC, 2011). The system is permeable because the
amendments added are designed not to interfere with groundwater flow.

2) The PRB in-situ (in place in the ground) treatment method typically introduces a carbon food
substrate into the aquifer, allowing naturally occurring microbes in the aquifer to consume the
carbon substrate while respiring oxygen and creating anoxic conditions (without oxygen)
favorable for denitrifying bacteria. Under anoxic or anaerobic conditions, maximum energy is
gained by microbes using nitrate as an electron acceptor (denitrification reaction). Nitrate is the
preferred electron acceptor to soil microbes after dissolved oxygen in the groundwater is
consumed. This process of bacterial metabolism results in the conversion of nitrate to inert
nitrogen gas and requires both anoxic conditions and sufficient food substrate for bacterial
growth.

Denitrification: NO; — NO; — NO +N;O — N g
B. Demonstration Test Layout

The current PRB Demonstration test is oriented northwest to southeast (perpendicular) to the
northeasterly regional groundwater flow direction and is approximately 110 feet long. Future full-
scale PRBs or sections or PRBs are anticipated to be longer (500 to 3,000 feet, depending on the
location). Demonstration Test locations are shorter in length, selected to assess
construction/implementation, and allow adequate monitoring of groundwater conditions in the vicinity
of the PRBs to monitor the demonstration. A vertical treatment interval from the top of the
groundwater table to approximately 35 feet into the saturated soils was selected for this
Demonstration Test PRB.

C. Reactive Amendment Application Method

PRBs have been designed and implemented through several construction methods. During this
demonstration test, direct-push methods were used place the EVO substrate in the subsurface.
Direct—push injection is a method of soil boring modified with a down-hole injection screen and tubing
used for placement of organic carbon electron donor EVO substrate. The direct-push injections are
temporary injection points that are sealed following injection.

D. PRB Demonstration Test Substrate and System Details

An EVO solution with a larger droplet size was selected so that the EVO droplets will adhere to sand
grains in the formation to minimize the advection, or distribution, of EVO after injection. EVO adheres
to the sandy aquifer material in the treatment zone and provides a slow release of soluble organic
carbon compounds that are distributed by advection, dispersion, and diffusion in groundwater. A
larger droplet size will also maximize the persistence of the carbon substrate within the PRB. For this
demonstration test, Terra System’s 60 percent Large Droplet Slow Release EVO for Nitrate
Reduction (SRS-NR) was used. The SRS NR is a modified formulation developed so that the
emulsion is “stickier” in order to reduce migration after injection and increase persistence. Injecting
EVO diluted with water enhances the distribution of EVO in the subsurface. The 60 percent EVO was
mixed with water making a 15.5 percent solution for injection. Product information, including the
Material Safety Data Sheets (MSDS) for EVO substrate was presented in Appendix B of the
Technical Memorandum for Eldredge Park Permeable Reactive Barriers Demonstration Overview of
Baseline Sampling, Injection Activities and Post-Injection Groundwater Monitoring — Final (AECOM,
March 2017).
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For in-situ remediation technologies, delivery of an appropriate amount of injected amendments is a
primary factor to achieving successful treatment. Sufficient carbon substrate/electron donor material
must be applied to establish nitrate reducing conditions in the PRB. Calculations supporting
amendment dosages were presented in Appendix C of the Technical Memorandum for Eldredge Park
Permeable Reactive Barriers Demonstration Overview of Baseline Sampling, Injection Activities and
Post-Injection Groundwater Monitoring — Final (AECOM, March 2017). The Substrate Estimating
Tool for Enhanced Anaerobic Bioremediation of Chlorinated Solvents developed for the
Environmental Security Technology Certification Program (ESTCP) was used to support EVO
guantities for the PRB Demonstration Tests. This tool estimates quantities of various carbon
substrates to provide sufficient amendment for the sum of electron donor demand from electron
acceptors (dissolved oxygen, nitrate, and sulfate) as well as dissolved volatile organic compounds if
present. For the Demonstration Test, the EVO dosage was determined primarily to meet the electron
donor demand based on site conditions including expected nitrate concentrations. Actual quantities
of EVO used to establish the Demonstration Test treatment zone are summarized in Table 4-1 and
can be seen on the injection field reports shown in Appendix D of the Technical Memorandum for
Eldredge Park Permeable Reactive Barriers Demonstration Overview of Baseline Sampling, Injection
Activities and Post-Injection Groundwater Monitoring — Final (AECOM, March 2017).

The metabolism of added carbon substrate by soil microbes can result in a decrease in groundwater
pH, and a neutralization agent (i.e., sodium bicarbonate) is sometimes injected with the carbon
substrate to counteract changes in pH. Groundwater pH is typically between pH 5.5 and pH 6 across
Cape Cod. Denitrifying bacteria are most active in circumneutral groundwater (pH 6 to 8). Based on
groundwater data indicating a lower pH (5.5-6.5) at the site, sodium bicarbonate was used as a pH
buffer with the EVO. Approximately 10.3 pounds of sodium bicarbonate was added per 300-gallons
of EVO solution.

Table 4-1 - Summary of Design Parameters for
Permeable Reactive Barrier Demonstration Test

Parameter

Demonstration Test Site

Area Description
Depth to Ground Water
Demonstration Test PRB Length
Injection Interval
Injection Point Spacing
Injection Points
Injection Pore Volume

Total Injection Volume (gal)
Injection Volume Per Point (gal)

EVO Dilution
Total EVO (gal)

Parking lot between the playing fields off Eldredge Park

30 to 40 feet below grade
110 feet

38 to 68 feet below grade
10 feet

17
12 percent (assumed effective porosity of 25 percent)

10,800

600 (Three points received 720, 820, 860 gal in order to use
the remainder of the EVO.)

15.5 percent (~3.9:1 dilution from 60 percent EVO delivered)
2,620 (60 percent soy bean oil)
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E. Substrate Delivery Record

Isotec, Inc. performed the injections on November 15 through 18, 2016 with oversight by the AECOM
PRB Team. Injection of carbon substrate was performed directly through direct-push (i.e.,
GeoProbe®) rods, configured in 4-foot or 8-foot intervals with thin, laser cut injection holes. During
the Demonstration Test, there were few geological limitations observed. The majority of the EVO was
injected successfully with wellhead/injection pressure reading of O psi indicating no measureable
resistance to injection. Several wells had higher wellhead pressures, close to 20 psi, particularly at
their deepest intervals (56 to 68 feet). The higher pressure may indicate injection into lower
permeability material such as finer sand and silt. All wellhead pressure observations can be seen on
the daily injection reports in Appendix D of the Technical Memorandum for Eldredge Park Permeable
Reactive Barriers Demonstration Overview of Baseline Sampling, Injection Activities and Post-
Injection Groundwater Monitoring — Final (AECOM, March 2017). The 17 injection points were
spaced approximately 10 feet apart. The western side of the PRB consisted of seven points, spaced
10 feet apart. In order to assess the effect of injection point density and injection volume, the eastern
side of the PRB consisted of 10 points configured in two parallel, offset lines of five points each. The
five points were spaced approximately 10 feet from each other. The second line was five feet
downgradient and off-set by five feet. Injection locations are depicted on Figure 1.

F. Field Injection Activities

The system for preparation, mixing, and injection of substrate solutions consisted of mixing tanks,
mixers, pumps, piping, meters, valves, and fittings. All components were selected from materials that
are compatible for use with the selected amendments. Injection batches were prepared in 300-gallon
plastic tanks by adding appropriate quantities of water to achieve the selected dilution concentration.
Mobile above-ground pumps and hoses were used to convey EVO directly to the injection points.
Flow totalizers, pressure gauges, and shut-off valves were used to monitor injection pressure, flow
rates, and total volume added to each injection interval at each injection point.

At each injection point, a direct-push drill rig advanced injection tooling to a targeted depth of 68 feet
below grade. Seventy-five gallons of the diluted EVO solution were injected per four-foot interval.
Both 4-foot and 8-foot injection points were used for injection. The injection rods were lifted up four
(or eight) feet to the subsequent injection target depth and the process was repeated. This method of
direct-push injection is referred to as bottom-up injection. To minimize mounding and improve
delivery, injection was generally not performed at adjacent points at the same time. A field log was
maintained to record the solution composition, volume of solution delivered to each injection interval
at injection point, length of time required for injection, and the injection pressure. Electricity to power
remediation equipment was provided by a gasoline-powered generator. Potable water for batching
and injection was collected from a nearby hydrant.

5. Permitting

The EPA Underground Injection Control (UIC) Program is responsible for regulating the construction,
operation, permitting, and closure of injection wells that place fluids underground for storage and
disposal. The UIC Program requirements were developed by EPA and designed to be adopted by states.
The Massachusetts Department of Environmental Protection (MassDEP) UIC Program is defined in 310
CMR 27.00: Underground Injection Control Regulations and details the regulation of injection of fluids
within Massachusetts.

To implement the Demonstration Test a UIC permit application (MassDEP Form BRPWS 06) was filed
with MassDEP under the category “Aquifer Remediation”. Similar injections of carbon substrates to
enhance biodegradation of chemicals in groundwater have been commonly implemented in
Massachusetts. Many of these sites are exempt from the UIC registration process if the injections are
conducted for waste site cleanup in accordance with the Massachusetts Contingency Plan (MCP, 310
CMR 40.0000) or similar federal statutes. In implementing the Demonstration Test all injections
associated with the PRB complied with the requirements of the Massachusetts UIC regulations and the
MCP requirements, including all required monitoring. MassDEP issued UIC Registration |D#
MAS41A224209-5B6 for the Demonstration Test.
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6. PRB Demonstration Test Performance Monitoring Plan
A. General

Performance monitoring of the PRB Demonstration Test is being implemented to assess nitrate
reduction, concentrations of biogeochemical indicators, and the distribution of the injected reagents.
It is anticipated that the monitoring program will be frequently evaluated and modified to respond to
observations, adjusting the monitoring as necessary. This section details the performance monitoring
program.

Groundwater samples will be collected from selected monitoring wells in the Demonstration Test
area. The monitoring well network includes multi-level monitoring wells upgradient and downgradient
of the PRB. These wells are aligned in two transects in addition to cross gradient and more regional
monitoring wells. The monitoring network plan view is presented on Figure 1 and PRB monitoring
well cross sections are shown on Figure 2 and Figure 3. The monitoring wells upgradient and
downgradient of the PRB will be used to evaluate changes to nitrate concentrations and groundwater
quality based on PRB performance. Monitoring wells downgradient of the PRB are located at
selected distances from the PRB along the transects to assess distance of emulsion travel, extent of
reducing conditions for denitrification, potential for metals mobilization, and for collection of
groundwater elevation data for flow direction and groundwater flow velocity monitoring.

B. Sampling Method, Frequency, and Analyses

Groundwater samples are collected using a submersible pump. Groundwater quality parameters
measured in the field include pH, oxidation reduction potential (ORP), dissolved oxygen (DO), specific
conductivity, temperature, and turbidity. Field parameters are monitored with the use of a multi-
parameter probe in a flow-through cell. Samples are collected after field water quality parameters
stabilize.

Groundwater samples were collected prior to EVO injection to provide a comparative baseline to
evaluate performance of the Demonstration Test. Baseline groundwater samples were analyzed to
determine pre-treatment concentrations of nitrate and other indicator parameters whose change will
be indicative of the impact of the PRB. In addition, a synoptic water level event was conducted after
additional monitoring wells were installed, but prior to the start of injections, to further assess the
groundwater flow direction and gradient.

During injection activities, select groundwater wells were monitored for field parameters (pH,
temperature, dissolved oxygen, oxidation-reduction potential, and conductivity). Additionally, the
EVO vendor Terra Systems monitored the 10 foot and 20 foot downgradient monitoring wells using
an in-well probe for these same parameters in order to observe any potential changes during
injection. During the third full day of injections, select wells were sampled and analyzed for dissolved
organic carbon (DOC) and alkalinity to estimate whether there had been any EVO migration.
Generally DOC and alkalinity test results did not indicate EVO migration. Visual monitoring at test
wells located 10 foot and 20 foot downgradient of injection points indicated sporadic observation of
higher turbidity and what may have been dilute EVO during injection.

The first post-injection sampling event was a stand-alone sampling event approximately 7 weeks after
the injections with samples collected on January 5 and January 10, 2017. It is anticipated that
additional routine groundwater sampling will be performed quarterly for a period of three years.
Primary objectives of the post-injection sampling will be to:

1) Assess potential reduction in nitrate concentrations in groundwater compared to baseline
samples and/or wells upgradient of the PRB;

2) ldentify distance traveled by EVO emulsion and DOC;
3) Identify extent of generated reducing conditions;

4) Evaluate potential for reduction in aquifer permeability as a result of EVO application;
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5) Evaluate persistence of EVO emulsion and anaerobic conditions favorable for denitrifying
bacteria after PRB injection; and

6) Assess changes in groundwater monitoring parameters as a result of the PRB.

As a result of the generation of reducing conditions in groundwater, temporary mobilization of some
metals native to the aquifer material may result. Laboratory analysis of select metals will be
conducted as part of performance monitoring in select wells. Table 6-1 presents an overview of the
Demonstration Test performance monitoring analyses and relevance to the PRB Demonstration Test.
It is anticipated the monitoring program will be dynamic and continuously evaluated to adjust the
selected monitoring parameters and frequency of monitoring based on data collected and

observations.

Table 6-1 - Summary of Analyses for Groundwater Performance Evaluation

Parameter Relevance to PRB Demonstration Test
Nitrate Primary groundwater compound targeted for treatment.
Nitrite Intermediate nitrogen species from the aerobic nitrification of ammonia to
nitrate.
Ammonia Reduced inorganic nitrogen species that occurs in proximity of septic

Total Nitrogen
CENSUS-DNA
(Denitrifying Bacteria)
Metals (Fe, Mn, As)

DOC

Sulfate

pH

ORP

Chloride
Alkalinity

Boron

system leach fields and landfills.

Analyses provide a summation of all organic and inorganic nitrogen
species in groundwater as a result of leach fields and landfill.

Analysis quantifies relative abundance of denitrifying bacteria.

Mobility of metals can be impacted by groundwater geochemistry
changes, notably pH and ORP.

Dissolved Organic Carbon is the limiting factor in enhancing
denitrification-and is increased by injection of EVO. DOC tracks the area
of influence of the PRB.

Sulfate will decrease with generation of sufficiently anaerobic conditions
favorable for sulfate-reducing bacteria.

Denitrification optimal pH (6.0 and 8.5). Groundwater pH can decrease
as a result of fermentation of injected carbon substrates.

ORP will decrease with generation of reducing conditions following
injection of carbon substrate.

Chloride concentrations indicate potentially infiltrating stormwater.

Denitrification reactions generate alkalinity (3.57 mg of CaCO; for each
mg of nitrate reduced).

Boron is present in laundry detergents and is an indicator of groundwater
flow emanating from leach fields.
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7. PRB Demonstration Test Performance Monitoring Results To Date
A. Baseline Groundwater Monitoring

Preliminary baseline groundwater monitoring samples were collected on October 4™ 2016 at a total of
six wells, including three previously existing wells that are part of the Nauset Middle School quarterly
sampling plan. After additional PRB demonstration monitoring wells were installed, baseline
groundwater monitoring sampling was conducted. This sampling occurred on November 3™ and 4™
2016, where a total of 21 groundwater samples were collected. Field parameters and analytical
results are shown in Table 3. Overall, baseline sampling indicated nitrate concentrations ranging
from 0.357 mg/L (MW-BU2A) to 37 mg/L (MW-1050A).

B. Monitoring during Injection Activities

During the demonstration injections, field parameters were monitored at select upgradient and
downgradient wells. Overall, no distinct patterns between the field parameters (temperature, pH,
dissolved oxygen, conductivity, and turbidity) were observed before, during, and immediately
following the injections. Raw field data, as monitored by TerraSystems and AECOM, is included in
Appendix D of the Technical Memorandum for Eldredge Park Permeable Reactive Barriers
Demonstration Overview of Baseline Sampling, Injection Activities and Post-Injection Groundwater
Monitoring — Final (AECOM, March 2017).

Laboratory dilutions were completed by Terra Systems producing stock solutions of EVO at various
dilutions to determine a reasonable correlation between turbidity and the estimated SRS-NR
concentrations. Based on these dilutions and the turbidity measured, data suggests the potential for
movement of the SRS-NR emulsion up to 20 feet from the injection at certain depths. However, the
conductivity was variable and did not correlate to turbidity. Field visual observations did not indicate
significant quantities of emulsion at the downgradient wells. There was potentially a dilute “milky”
coloration to the groundwater at the 10 foot and 20 foot wells, however, these observations were
soon followed by indications of “clearer” water. These observations support the target area
distribution of EVO along the PRB. EVO was not observed following completion of injection indicating
the injected material was stable and not migrating.

Groundwater samples were collected from seven wells on November 17, 2016 and analyzed for
alkalinity and DOC. Alkalinity was measured as a potential indication of the pH buffer that was added
with the injections and DOC was measured as a potential indication of the EVO. The alkalinity at the
downgradient wells (MW-1010C, MW-1020C, MW-2010C, and MW-2020B) ranged from 11 to 20
mg/L, which is slightly higher than the upgradient and cross-gradient wells (MW-12C, MW-BC2C, and
MW-BU2C), which ranged from 4 to 13 mg/L. DOC ranged from 0.576 to 0.852 mg/L and was similar
for both upgradient/cross-gradient and downgradient wells.

C. Initial Post-Injection Sampling (7 weeks)

A total of 14 groundwater samples were collected from select wells on 1/5/17 and 1/10/17. The wells
sampled included upgradient wells MW-12A/B/C and MW-BU2A/B/C, cross-gradient well MW-BC2C,
and downgradient wells MW-B1010C, MW-B1020B/C, MW-B1050A, MW-B2020B/C, and MW-
B2050A. MW-B2010C was unable to be sampled due to snow cover. Analytical data is presented in
Table 3. Laboratory reports are included in Appendix E of the Technical Memorandum for Eldredge
Park Permeable Reactive Barriers Demonstration Overview of Baseline Sampling, Injection Activities
and Post-Injection Groundwater Monitoring — Final (AECOM, March 2017).
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D. Quarterly Sampling - February 2017

The first post-injection quarterly sampling event occurred on February 23 and 24, 2017, where
groundwater samples were collected from 21 monitoring wells and analyzed for nitrate, nitrite,
ammonia, TKN, Total Nitrogen, chloride, sulfate, dissolved iron, dissolved manganese, boron,
sodium, total alkalinity, and DOC. Field-measured parameters, such as water level, pH, temperature,
DO, ORP, conductivity, and turbidity, were also measured. Additionally, water levels were collected
for six monitoring wells outside of the core monitoring well network.

The four additional monitoring wells that were installed in March 2017 were sampled in late March
2017 as part of the first round of quarterly sampling. Results of the laboratory analysis are included in
this technical memorandum. Laboratory reports for the quarterly sampling event are included in
Appendix B.

The expected lag time from PRB injection to measurable nitrate reduction in groundwater immediately
downgradient of the barrier is two to four months. During this time the EVO begins to increase DOC
concentrations, stimulating biological activity, which leads to an increase in the biomass of desired
nitrate reducing bacteria.

The February samples were collected approximately three months post injection. Groundwater
sample locations closest to the PRB (MW-B1010C and MW-B2010C) are located approximately ten
feet downgradient of the injection zone (Figure 1). The February Quarter-1 (Q-1) sample at MW-
B1010C indicated an increase in DOC from less than 1 mg/L during baseline sampling (November
2016) to 14 mg/L at Q-1. The MW-B1010C nitrate concentration decreased 27 percent from 13.6 at
baseline to 9.94 mg/L at Q-1. Nitrate concentration data for baseline and quarterly sampling is
included in Table 3 and on the cross-sections shown in Figure 4 and Figure 5.

Monitoring well MW-B2010C laboratory results also showed an increase in DOC concentrations.
DOC increased from 2.2 mg/L at baseline to 19 mg/L at Q-1. Over the same period of time, the
nitrate concentration decreased 68percent from 15.7 to 5.06 mg/L.

Significant increases in DOC were not observed at other monitoring well locations and changes in
nitrate concentration also did not appear to be significant with the exception of nitrate at monitoring
well B1050A, where the nitrate concentration decreased 68 percent from 37 mg/L at baseline to 11.8
mg/L at Q-1.

No significant changes for dissolved iron and manganese were noted between the baseline and Q-1
sampling. Methane was not detected in groundwater at any of the locations sampled. These results
indicate no significant impacts with respect to secondary water quality. No migration of EVO material
was indicated by sampling observations or test results.

8. Summary, Schedule and Coordination

Completed PRB Demonstration Test milestones include:

PRB groundwater monitoring network installation;

Baseline groundwater quality data collection and analysis;

PRB construction with injection of EVO as planned,;

Initial post-injection water quality data collection and analysis; and

First post-injection quarterly monitoring data collection and analysis.

The recommended plan includes collecting quarterly samples for a period of three years. Periodic
reporting will be conducted to share results and observations with the Town, regulatory agencies, and the
public. The next quarterly monitoring event is expected to occur in late May 2017. The anticipated
monitoring schedule is summarized in Table 8-1 and is expected to be followed through November 2019.
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Table 8-1 - Summary of Sampling Events for
Groundwater Performance Evaluation

Quarterly Sampling Event

February
May
August

November
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Table 1 Orleans Monitoring Well Construction Details

Total Screen Screen | Top Bottom Mid-
Surface TOC Well |Beginning| End Screen Screen Screen | Screen
Elevation | Elevation | Depth Depth Depth |Elevation | Elevation | Elevation | Length
Well ID (ft) (ft) (ft bgs) | (ft bgs) | (ft bgs) (ft) (ft) (ft) (ft) Inst. Date Location
MW-12A 45.6 45.57 80.0 70.0 80.0 -24.40 -34.40 -29.40 10.0] October 2016 Eldredge Park
MW-12B 45.6 45.58 65.0 55.0 65.0 -9.40 -19.40 -14.40 10.0] October 2016 Eldredge Park
MW-BU1A 43.7 43.48 80.0 70.0 80.0 -26.30 -36.30 -31.30 10.0| September 2016 | Eldredge Park
MW-BU1C 44.0 43.65 50.0 40.0 50.0 4.00 -6.00 -1.00 10.0| September 2016 | Eldredge Park
MW-BU2A 45.1 44.56 80.0 70.0 80.0 -24.90 -34.90 -29.90 10.0] October 2016 Eldredge Park
MW-BU2B 45.1 44.70 65.0 55.0 65.0 -9.90 -19.90 -14.90 10.0] October 2016 Eldredge Park
MW-BU2C 45.1 44.68 50.0 40.0 50.0 5.10 -4.90 0.10 10.0] October 2016 Eldredge Park
MW-BC1C 42.5 42.50 50.0 40.0 50.0 2.50 -7.50 -2.50 10.0| September 2016 | Eldredge Park
MW-BC2C* N/A N/A 55.0 45.0 55.0 N/A N/A N/A 10.0f October 2016 Eldredge Park
MW-B1010C 44.9 44.46 55.0 45.0 55.0 -0.10 -10.10 -5.10 10.0] October 2016 Eldredge Park
MW-B1020B 44.6 44.18 65.0 55.0 65.0 -10.40 -20.40 -15.40 10.0] October 2016 Eldredge Park
MW-B1020C 44.5 44.10 50.0 40.0 50.0 4.50 -5.50 -0.50 10.0] October 2016 Eldredge Park
MW-B1050A 43.9 43.42 80.0 70.0 80.0 -26.10 -36.10 -31.10 10.0] October 2016 Eldredge Park
MW-B1050B 43.9 43.54 65.0 55.0 65.0 -11.10 -21.10 -16.10 10.0] October 2016 Eldredge Park
MW-B1050C 44.9 43.55 50.0 40.0 50.0 4.90 -5.10 -0.10 10.0] October 2016 Eldredge Park
MW-B1075B 43.5 43.29 65.0 55.0 65.0 -11.50 -21.50 -16.50 10.0] October 2016 Eldredge Park
MW-B2010C 45.0 44.70 55.0 45.0 55.0 0.00 -10.00 -5.00 10.0] October 2016 Eldredge Park
MW-B2020B 44.9 44.50 65.0 55.0 65.0 -10.10 -20.10 -15.10 10.0] October 2016 Eldredge Park
MW-B2020C 44.8 44.45 50.0 40.0 50.0 4.80 -5.20 -0.20 10.0] October 2016 Eldredge Park
MW-B2050A 44.6 44.06 80.0 70.0 80.0 -25.40 -35.40 -30.40 10.0] October 2016 Eldredge Park
MW-B2050B 44.6 44.28 65.0 55.0 65.0 -10.40 -20.40 -15.40 10.0] October 2016 Eldredge Park
MW-B2050C 44.6 44.17 50.0 40.0 50.0 4.60 -5.40 -0.40 10.0] October 2016 Eldredge Park
MW-B2075A 44.6 44.23 75.0 65.0 75.0 -20.40 -30.40 -25.40 10.0 March 2017 Eldredge Park
MW-B2100 44.6 44.23 45.0 35.0 45.0 9.60 -0.40 4.60 10.0| September 2016 | Eldredge Park
MW-BC3 44.2 43.86 65.0 55.0 65.0 -10.80 -20.80 -15.80 10.0 March 2017 Eldredge Park
MW-BX1B 45.6 45.38 65.0 55.0 65.0 -9.40 -19.40 -14.40 10.0 March 2017 Eldredge Park
MW-BX1C 45.7 45.37 50.0 40.0 50.0 5.70 -4.30 0.70 10.0 March 2017 Eldredge Park

Notes:
N/A = Not Available

1. MW-BC2C has not yet been surveyed.




Table 2 Orleans Groundwater Elevations

TOC Depth to
Elevation Water GW Elevation

Well ID Location Date (ft) (ft) (ft)
MW-1 Eldredge Park 11/3/2016 41.31 30.10 11.21
MW-1 Eldredge Park 11/14/2016 41.31 30.20 11.11
MW-1 Eldredge Park 1/18/2017 41.31 30.43 10.88
MW-1 Eldredge Park 1/27/2017 41.31 30.25 11.06
MW-1 Eldredge Park 2/24/2017 41.31 29.50 11.81
MW-2 Eldredge Park 11/3/2016 44.82 33.65 11.17
MW-2 Eldredge Park 11/14/2016 44.82 33.83 10.99
MW-2 Eldredge Park 1/18/2017 44.82 34.03 10.79
MW-2 Eldredge Park 1/27/2017 44.82 33.91 10.91
MW-2 Eldredge Park 2/24/2017 44.82 33.43 11.39
MW-4 Eldredge Park 11/3/2016 46.57 35.53 11.04
MW-4 Eldredge Park 11/14/2016 46.57 35.71 10.86
MW-4 Eldredge Park 1/18/2017 46.57 35.98 10.59
MW-4 Eldredge Park 1/27/2017 46.57 35.83 10.74
MW-4 Eldredge Park 2/24/2017 46.57 35.48 11.09
MW-8 Eldredge Park October 2016 46.16 35.30 10.86
MW-8 Eldredge Park 11/14/2016 46.16 35.22 10.94
MW-8 Eldredge Park 1/18/2017 46.16 35.62 10.54
MW-8 Eldredge Park 1/27/2017 46.16 35.50 10.66
MW-8 Eldredge Park 2/24/2017 46.16 35.12 11.04
MW-11 Eldredge Park 11/3/2016 45.14 34.20 10.94
MW-11 Eldredge Park 11/14/2016 45.14 34.20 10.94
MW-11 Eldredge Park 1/18/2017 45.14 34.42 10.72
MW-11 Eldredge Park 1/27/2017 45.14 33.31 11.83
MW-11 Eldredge Park 2/24/2017 45.14 33.87 11.27
MW-11S Eldredge Park 11/3/2016 45.25 34.15 11.10
MW-11S Eldredge Park 11/14/2016 45.25 34.25 11.00
MW-11S Eldredge Park 1/18/2017 45.25 34.51 10.74
MW-11S Eldredge Park 1/27/2017 45.25 34.36 10.89
MW-11S Eldredge Park 2/24/2017 45.25 33.93 11.32
MW-12A Eldredge Park 11/3/2016 45.57 34.40 11.17
MW-12A Eldredge Park 11/14/2016 45.57 35.01 10.56
MW-12A Eldredge Park 1/18/2017 45.57 34.71 10.86
MW-12A Eldredge Park 1/27/2017 45.57 34.57 11.00
MW-12A Eldredge Park 2/23/2017 45.57 34.16 11.41
MW-12B Eldredge Park 11/3/2016 45.58 34.50 11.08
MW-12B Eldredge Park 11/14/2016 45.58 34.90 10.68
MW-12B Eldredge Park 1/18/2017 45.58 34.79 10.79
MW-12B Eldredge Park 1/27/2017 45.58 34.64 10.94
MW-12B Eldredge Park 2/23/2017 45.58 34.24 11.34
MW-12C (Existing) |Eldredge Park 11/3/2016 46.61 36.27 10.34
MW-12C (Existing) |Eldredge Park 11/14/2016 46.61 35.99 10.62
MW-12C (Existing) |Eldredge Park 1/18/2017 46.61 36.21 10.40
MW-12C (Existing) |Eldredge Park 1/27/2017 46.61 36.06 10.55
MW-12C (Existing) |Eldredge Park 2/23/2017 46.61 36.30 10.31




Table 2 Orleans Groundwater Elevations

TOC Depth to
Elevation Water GW Elevation
Well ID Location Date (ft) (ft) (ft)
MA-BU1A Eldredge Park 11/3/2016 43.48 32.55 10.93
MA-BU1A Eldredge Park 11/14/2016 43.48 32.44 11.04
MA-BU1A Eldredge Park 1/18/2017 43.48 32.86 10.62
MA-BU1A Eldredge Park 1/27/2017 43.48 32.74 10.74
MA-BU1A Eldredge Park 2/24/2017 43.48 32.30 11.18
MW-BU1C Eldredge Park 11/3/2016 43.65 32.50 11.15
MW-BU1C Eldredge Park 11/14/2016 43.65 N/A N/A
MW-BU1C Eldredge Park 1/18/2017 43.65 32.84 10.81
MW-BU1C Eldredge Park 1/27/2017 43.65 32.72 10.93
MW-BU1C Eldredge Park 2/24/2017 43.65 32.25 11.40
MW-BU2A Eldredge Park 11/3/2016 44 .56 33.90 10.66
MW-BU2A Eldredge Park 11/14/2016 44 .56 34.03 10.53
MW-BU2A Eldredge Park 1/18/2017 44 .56 34.22 10.34
MW-BU2A Eldredge Park 1/27/2017 44 .56 34.05 10.51
MW-BU2A Eldredge Park 2/23/2017 44.56 34.62 9.94
MW-BU2B Eldredge Park 11/3/2016 44,70 33.93 10.77
MW-BU2B Eldredge Park 11/14/2016 44,70 34.07 10.63
MW-BU2B Eldredge Park 1/18/2017 44,70 34.31 10.39
MW-BU2B Eldredge Park 1/27/2017 44,70 34.15 10.55
MW-BU2B Eldredge Park 2/23/2017 44.70 33.75 10.95
MW-BU2C Eldredge Park 11/3/2016 44.68 33.99 10.69
MW-BU2C Eldredge Park 11/14/2016 44.68 34.08 10.60
MW-BU2C Eldredge Park 1/18/2017 44.68 34.30 10.38
MW-BU2C Eldredge Park 1/27/2017 44.68 34.15 10.53
MW-BU2C Eldredge Park 2/23/2017 44.68 34.05 10.63
MW-BC1C Eldredge Park 11/3/2016 42.50 31.36 11.14
MW-BC1C Eldredge Park 11/14/2016 42.50 31.87 10.63
MW-BC1C Eldredge Park 1/18/2017 42.50 31.81 10.69
MW-BC1C Eldredge Park 1/27/2017 42.50 31.65 10.85
MW-BC1C Eldredge Park 2/24/2017 42.50 31.14 11.36
MW-BC2C* Eldredge Park 11/3/2016 N/A 32.84 N/A
MW-BC2C* Eldredge Park 11/14/2016 N/A N/A N/A
MW-BC2C* Eldredge Park 1/18/2017 N/A 33.22 N/A
MW-BC2C* Eldredge Park 1/27/2017 N/A 33.08 N/A
MW-BC2C* Eldredge Park 2/24/2017 N/A 32.63 N/A
MW-B1010C Eldredge Park 11/3/2016 44,46 33.60 10.86
MW-B1010C Eldredge Park 11/14/2016 44.46 33.98 10.48
MW-B1010C Eldredge Park 1/18/2017 44.46 33.97 10.49
MW-B1010C Eldredge Park 1/27/2017 44,46 33.81 10.65
MW-B1010C Eldredge Park 2/23/2017 44.46 33.25 11.21
MW-B1020B Eldredge Park 11/3/2016 44,18 33.42 10.76
MW-B1020B Eldredge Park 11/14/2016 44,18 33.68 10.50
MW-B1020B Eldredge Park 1/18/2017 44,18 33.81 10.37
MW-B1020B Eldredge Park 1/27/2017 44,18 33.66 10.52
MW-B1020B Eldredge Park 2/23/2017 44.18 33.18 11.00




Table 2 Orleans Groundwater Elevations

TOC Depth to
Elevation Water GW Elevation
Well ID Location Date (ft) (ft) (ft)
MW-B1020C Eldredge Park 11/3/2016 44,10 33.16 10.94
MW-B1020C Eldredge Park 11/14/2016 44,10 33.32 10.78
MW-B1020C Eldredge Park 1/18/2017 44,10 33.53 10.57
MW-B1020C Eldredge Park 1/27/2017 44,10 33.32 10.78
MW-B1020C Eldredge Park 2/23/2017 44.10 32.80 11.30
MW-B1050A Eldredge Park 11/3/2016 43.42 32.84 10.58
MW-B1050A Eldredge Park 11/14/2016 43.42 32.92 10.50
MW-B1050A Eldredge Park 1/18/2017 43.42 32.91 10.51
MW-B1050A Eldredge Park 1/27/2017 43.42 32.88 10.54
MW-B1050A Eldredge Park 2/23/2017 43.42 32.54 10.88
MW-B1050B Eldredge Park 11/3/2016 43.54 32.65 10.89
MW-B1050B Eldredge Park 11/14/2016 43.54 32.72 10.82
MW-B1050B Eldredge Park 1/18/2017 43.54 32.98 10.56
MW-B1050B Eldredge Park 1/27/2017 43.54 32.81 10.73
MW-B1050B Eldredge Park 2/23/2017 43.54 32.28 11.26
MW-B1050C Eldredge Park 11/3/2016 43.55 32.80 10.75
MW-B1050C Eldredge Park 11/14/2016 43.55 32.80 10.75
MW-B1050C Eldredge Park 1/18/2017 43.55 33.02 10.53
MW-B1050C Eldredge Park 1/27/2017 43.55 32.96 10.59
MW-B1050C Eldredge Park 2/23/2017 43.55 32.40 11.15
MW-B1075B Eldredge Park 11/3/2016 43.29 32.55 10.74
MW-B1075B Eldredge Park 11/14/2016 43.29 32.57 10.72
MW-B1075B Eldredge Park 1/18/2017 43.29 32.78 10.51
MW-B1075B Eldredge Park 1/27/2017 43.29 32.62 10.67
MW-B1075B Eldredge Park 2/23/2017 43.29 32.10 11.19
MW-B2010C Eldredge Park 11/3/2016 44,70 33.95 10.75
MW-B2010C Eldredge Park 11/14/2016 44,70 34.10 10.60
MW-B2010C Eldredge Park 1/18/2017 44,70 34.41 10.29
MW-B2010C Eldredge Park 1/27/2017 44,70 34.21 10.49
MW-B2010C Eldredge Park 2/24/2017 44.70 33.77 10.93
MW-B2020B Eldredge Park 11/3/2016 44,50 33.90 10.60
MW-B2020B Eldredge Park 11/14/2016 44,50 33.90 10.60
MW-B2020B Eldredge Park 1/18/2017 44,50 34.15 10.35
MW-B2020B Eldredge Park 1/27/2017 44,50 34.03 10.47
MW-B2020B Eldredge Park 2/24/2017 44.50 33.50 11.00
MW-B2020C Eldredge Park 11/3/2016 44 .45 33.80 10.65
MW-B2020C Eldredge Park 11/14/2016 44 .45 33.98 10.47
MW-B2020C Eldredge Park 1/18/2017 44 .45 34.22 10.23
MW-B2020C Eldredge Park 1/27/2017 44 .45 34.07 10.38
MW-B2020C Eldredge Park 2/24/2017 44.45 33.55 10.90
MW-B2050A Eldredge Park 11/3/2016 44.06 33.41 10.65
MW-B2050A Eldredge Park 11/14/2016 44.06 33.60 10.46
MW-B2050A Eldredge Park 1/18/2017 44.06 33.88 10.18
MW-B2050A Eldredge Park 1/27/2017 44.06 33.64 10.42
MW-B2050A Eldredge Park 2/24/2017 44.06 33.04 11.02




Table 2 Orleans Groundwater Elevations

TOC Depth to
Elevation Water GW Elevation
Well ID Location Date (ft) (ft) (ft)
MW-B2050B Eldredge Park 11/3/2016 44,28 33.60 10.68
MW-B2050B Eldredge Park 11/14/2016 44,28 33.73 10.55
MW-B2050B Eldredge Park 1/18/2017 44,28 34.00 10.28
MW-B2050B Eldredge Park 1/27/2017 44,28 33.84 10.44
MW-B2050B Eldredge Park 2/24/2017 44.28 33.32 10.96
MW-B2050C Eldredge Park 11/3/2016 44 .17 33.35 10.82
MW-B2050C Eldredge Park 11/14/2016 44 .17 33.51 10.66
MW-B2050C Eldredge Park 1/18/2017 44 .17 33.90 10.27
MW-B2050C Eldredge Park 1/27/2017 44 .17 33.87 10.30
MW-B2050C Eldredge Park 2/24/2017 44.17 33.07 11.10
MW-B2100 Eldredge Park 11/3/2016 44,23 33.50 10.73
MW-B2100 Eldredge Park 11/14/2016 44,23 33.65 10.58
MW-B2100 Eldredge Park 1/18/2017 44,23 33.87 10.36
MW-B2100 Eldredge Park 1/27/2017 44,23 33.66 10.57
MW-B2100 Eldredge Park 2/24/2017 44.23 33.10 11.13

Notes:
N/A = Not Available

1. MW-BC2C has not yet been surveyed.




Table 3 Orleans Monitoring Well Groundwater Data Summary

Sample ID MW-47 MW-8? MW-12A MW-12B

Top of Screen Elevation (ft) 4.50 19.70 -24.4 -9.4

Bottom of Screen Elevation (ft) -5.50 9.70 -34.4 -19.4

Sampling Date 10/4/2016 10/4/2016 | 11/03/2016" | 1/5/2017 2/23/2017 | 11/03/2016" | 1/5/2017 2/23/2017
Type of Sample Sample Sample Sample Sample Q1 Sample Sample Sample Q1 Sample
Field Measurements

pH (SU) 5.52 5.23 6.94 5.46 5.53 6.90 5.43 5.40
Temperature (°C) 15.54 15.87 14.38 11.78 13.81 14.50 11.82 14.18
Dissolved Oxygen (DO, mg/L) 7.89 9.58 1.13 3.69 7.03 1.05 1.16 6.39
Redox Potential (ORP; mV) 57.90 135.00 70.90 197.60 183.10 20.30 212.80 263.10
Specific Conductivity (uS/cm)® 171.00 190.00 667.00 572.00 550.00 231.00 243.00 235.00
Turbidity (NTU) - 17.70 5.50 5.31 8.73 1.89 0.91
Laboratory Analyses

Nitrogen

Nitrate as N (mg/L) 2.45 9.24 0.783 0.669 0.849 6.17 5.08 5.33
Nitrite as N (mg/L) - - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Ammonia (mg/L) 0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.19 <0.1
Total Kjeldahl Nitrogen (TKN) (mg/L) 0.71 1.7 - <0.2 0.4 - 0.79 1.18
Total Nitrogen (mg/L) 3.15 10.9 1 0.669 1.25 6.44 5.87 6.52
Anions

Chloride (mg/L) 27.2 18.3 190 230 141 34.1 24.2 41.6
Sulfate (mg/L) 12.8 10.1 10 16.1 13.4 9.8 13.6 9.7
Elements

Dissolved Iron (mg/L) - 0.7 - <0.1 0.36 <0.05
Dissolved Manganese (mg/L) - 0.325 - 0.033 0.228 0.046
Boron (mg/L) - <0.05 - <0.05 <0.05 <0.05
Sodium (mg/L) - - 98.3 - 18.7
Other

DOC (mg/L) <0.5 <0.5 0.55 - <0.5 1.82 <0.5
Methane (ug/L) - - - - - -
Alkalinity as CaCO3 (mg/L) - 5 7 - 2 10

Notes:
NS - Not Sampled

Bold - detected above the Minimum Detection Limit

D -Duplicate

1. DO was measured in the field as DO(%) and was

converted using the online tool at:

http://www.hbuehrer.ch/Rechner/O2satur.html

2. MW-12C references "MW-12" that was installed as
part of the Nauset Regional Middle School monitoring

well network.

3. Existing wells (MW-4, MW-8, MW-12C) screen
elevations were determined based on field
measurement of depth to bottom of well. Actual
screen depths may vary if bottom was affected by silt

build-up in well.

4. MW-12C (existing) was damaged during snow
removal at the site. A sample was unable to be taken

during the Quarter 1 Sampling Event.




Table 3 Orleans Monitoring Well Groundwater Data Summary

Sample ID MW-12C*° MA-BU1A | MW-BULC MW-BU2A

Top of Screen Elevation (ft) 8.60 -26.3 4 -24.9

Bottom of Screen Elevation (ft) -1.40 -36.3 -6 -34.9

Sampling Date 10/4/2016 11/03/2016" | 11/17/2016 1/5/2017 2/23/2017 10/4/2016 10/4/2016 | 11/03/2016" | 1/5/2017 2/23/2017
Type of Sample Sample Sample Sample Sample Q1 Sample” Sample Sample Sample Sample Q1 Sample
Field Measurements

pH (SU) 4.98 6.45 5.23 5.09 NS 5.44 5.27 6.73 6.00 5.72
Temperature (°C) 17.50 14.08 14.42 12.60 NS 13.75 13.95 14.15 11.75 13.71
Dissolved Oxygen (DO, mg/L) 6.93 0.83 0.68 1.61 NS 7.60 8.75 1.18 1.30 6.82
Redox Potential (ORP; mV) 167.80 246.00 279.70 205.60 NS 70.90 130.90 37.50 127.00 149.50
Specific Conductivity (uS/cm)® 178.00 216.00 156.00 199.00 NS 1464.00 351.00 406.00 421.00 427.00
Turbidity (NTU) - 0.60 2.58 0.84 NS - 44.50 257.00 378.00
Laboratory Analyses

Nitrogen

Nitrate as N (mg/L) 6.74 6.51 - 6.03 NS 0.443 1.97 0.357 0.426 0.452
Nitrite as N (mg/L) - - - <0.01 NS - - <0.01 <0.01 <0.01
Ammonia (mg/L) <0.1 0.11 - 0.12 NS 0.24 <0.1 <0.1 <0.1 <0.1
Total Kjeldahl Nitrogen (TKN) (mg/L) 1.34 - - 1.24 NS 0.38 0.4 - <0.2 0.3
Total Nitrogen (mg/L) 8.08 6.51 - 7.27 NS 0.827 2.37 0.357 0.426 0.76
Anions

Chloride (mg/L) 24.1 - - 22.4 NS 458 96.1 103 118 117
Sulfate (mg/L) 8.7 9.3 - 8.6 NS 6.9 9.1 7.2 5.2 5.3
Elements

Dissolved Iron (mg/L) <0.05 NS 0.799 0.099 1.09 0.477
Dissolved Manganese (mg/L) 0.02 NS 0.185 0.047 0.18 0.03
Boron (mg/L) <0.05 NS <0.05 <0.05 <0.05 <0.05
Sodium (mg/L) - 63
Other

DOC (mg/L) <0.5 0.87 0.674 NS <0.5 <0.5 <0.5 0.53
Methane (ug/L) - - NS <2 <2 - - -
Alkalinity as CaCO3 (mg/L) 4 6 NS - - 11 10

Notes:
NS - Not Sampled

Bold - detected above the Minimum Detection Limit
D -Duplicate
1. DO was measured in the field as DO(%) and was

converted using the online tool at:
http://www.hbuehrer.ch/Rechner/O2satur.html

2. MW-12C references "MW-12" that was installed as
part of the Nauset Regional Middle School monitoring
well network.

3. Existing wells (MW-4, MW-8, MW-12C) screen
elevations were determined based on field
measurement of depth to bottom of well. Actual
screen depths may vary if bottom was affected by silt
build-up in well.

4. MW-12C (existing) was damaged during snow
removal at the site. A sample was unable to be taken
during the Quarter 1 Sampling Event.




Table 3 Orleans Monitoring Well Groundwater Data Summary

Sample ID MW-BU2B MW-BU2C MW-BC1C MW-BC2C

Top of Screen Elevation (ft) -9.9 5.1 2.5 N/A

Bottom of Screen Elevation (ft) -19.9 -4.9 -7.5 N/A

Sampling Date 11/03/2016" 1/5/2017 2/23/2017 | 11/03/2016" | 11/17/2016 | 1/10/2017 2/23/2017 10/4/2016 | 11/04/2016 | 11/17/2016 | 1/10/2017 2/24/2017
Type of Sample Sample Sample Q1 Sample Sample Sample Sample Q1 Sample Sample Sample Sample Sample Q1 Sample
Field Measurements

pH (SV) 7.11 5.94 5.73 7.14 5.46 5.49 5.62 5.48 7.05 5.40 5.55 5.17
Temperature (°C) 14.70 12.07 14.18 15.20 14.89 12.78 14.78 13.37 15.25 14.54 12.65 15.10
Dissolved Oxygen (DO, mg/L) 1.30 1.07 6.25 1.31 2.17 2.40 5.96 7.75 1.65 1.67 1.87 5.73
Redox Potential (ORP; mV) 20.20 136.30 177.60 203.00 51.20 194.10 227.50 70.10 74.80 100.70 169.00 259.10
Specific Conductivity (uS/cm)® 379.00 362.00 343.00 535.00 516.00 569.00 367.00 1029.00 368.00 340.00 363.00 332.00
Turbidity (NTU) 102.00 146.00 32.60 11.40 14.20 5.55 7.33 - 6.00 19.20 16.60 20.40
Laboratory Analyses

Nitrogen

Nitrate as N (mg/L) 1.06 0.826 1.01 5.39 7.42 1.78 0.481 4.16 5.91 3.32
Nitrite as N (mg/L) <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 - - <0.01 <0.01
Ammonia (mg/L) <0.1 <0.1 <0.1 <0.1 0.1 <0.1 - <0.1 <0.1 <0.1
Total Kjeldahl Nitrogen (TKN) (mg/L) - <0.2 0.43 - <0.2 0.55 - - <0.2 0.92
Total Nitrogen (mg/L) 1.06 0.826 1.44 5.39 - 2.32 0.481 4.43 4.24
Anions

Chloride (mg/L) 97.3 92.2 90.7 134 143 96.8 438 83.8 85.4 83.3
Sulfate (mg/L) <5 <5 <5 <5 <5 <5 11.5 6.4 <5 6.3
Elements

Dissolved Iron (mg/L) 0.667 0.138 0.817 - <0.1 - <0.1
Dissolved Manganese (mg/L) 0.088 <0.02 0.26 - 0.077 - 0.092
Boron (mg/L) <0.05 <0.05 <0.05 - <0.05 - <0.05
Sodium (mg/L) 37.2 - - 44.9 - 41.8
Other

DOC (mg/L) 0.612 - <0.5 0.684 0.728 <0.5 <0.5 <0.5 0.764 0.576 <0.5 1.54
Methane (ug/L) <2 - - <2 - - - -
Alkalinity as CaCO3 (mg/L) 18 16 13 11 17 8 9 9

Notes:
NS - Not Sampled

Bold - detected above the Minimum Detection Limit
D -Duplicate

1. DO was measured in the field as DO(%) and was
converted using the online tool at:
http://www.hbuehrer.ch/Rechner/O2satur.html

2. MW-12C references "MW-12" that was installed as
part of the Nauset Regional Middle School monitoring
well network.

3. Existing wells (MW-4, MW-8, MW-12C) screen
elevations were determined based on field
measurement of depth to bottom of well. Actual
screen depths may vary if bottom was affected by silt
build-up in well.

4. MW-12C (existing) was damaged during snow
removal at the site. A sample was unable to be taken
during the Quarter 1 Sampling Event.




Table 3 Orleans Monitoring Well Groundwater Data Summary

Sample ID MW-BC3 MW-BX1B | MW-BX1C MW-B1010C MW-B1020B

Top of Screen Elevation (ft) -10.80 -9.40 5.70 -0.1 -10.4

Bottom of Screen Elevation (ft) -20.80 -19.40 -4.30 -10.1 -20.4

Sampling Date 3/27/2017 3/27/2017 3/27/2017 | 11/03/2016" | 11/17/2016 1/5/2017 2/23/2017 | 11/04/2016" | 1/5/2017 2/23/2017
Type of Sample Sample Sample Sample Sample Sample Sample Q1 Sample Sample Sample Q1 Sample
Field Measurements

pH (SU) 5.38 4.67 4.44 6.90 5.18 5.61 5.32 6.78 5.20 5.01
Temperature (°C) 14.19 13.76 13.87 14.60 14.28 12.22 14.69 13.70 11.94 14.13
Dissolved Oxygen (DO, mg/L) 2.50 1.73 0.63 0.87 0.71 0.49 1.07 1.03 0.60 2.77
Redox Potential (ORP; mV) 113.80 153.70 199.90 110.70 231.60 190.80 252.20 45.00 190.70 251.30
Specific Conductivity (uS/cm)® 518.00 367.00 521.00 262.00 230.00 289.00 258.00 465.00 355.00 353.00
Turbidity (NTU) 5.69 29.80 0.98 16.00 5.97 10.60 5.62 67.90 321.00 11.00
Laboratory Analyses

Nitrogen

Nitrate as N (mg/L) 2.2 11.4 0.25 13.6 6.74 9.94 28.4 17.9 20.1
Nitrite as N (mg/L) 0.032 0.018 0.012 - 0.509 0.474 - <0.01 <0.01
Ammonia (mg/L) 0.91 0.4 1.09 <0.1 <0.1 0.18 0.53 0.11 <0.1
Total Kjeldahl Nitrogen (TKN) (mg/L) - - - - 1.36 1.95 - 1.79 2.92
Total Nitrogen (mg/L) 2.59 12.9 1.52 13.9 8.61 12.4 28.5 19.6 23
Anions

Chloride (mg/L) 143 43.1 49.6 27.5 24.3 25.2 49.8 33.6 34
Sulfate (mg/L) 8.3 7.6 <5 23.7 16.5 - <5 <5
Elements

Dissolved Iron (mg/L) <0.1 <0.1 <0.1 - - - <0.1 2.52 - 0.153
Dissolved Manganese (mg/L) 0.298 0.335 0.566 - - - 0.234 0.948 - 0.293
Boron (mg/L) - - - - <0.05 <0.05 - 0.053
Sodium (mg/L) - - - - 22.8 27.5 - 24.6
Other

DOC (mg/L) 1.86 2.97 2.7 - 0.696 - 13.9 - - 1.11
Methane (ug/L) - - - - - - - -
Alkalinity as CaCO3 (mg/L) - - 11 31 15 - 9 6

Notes:
NS - Not Sampled

Bold - detected above the Minimum Detection Limit
D -Duplicate
1. DO was measured in the field as DO(%) and was

converted using the online tool at:
http://www.hbuehrer.ch/Rechner/O2satur.html

2. MW-12C references "MW-12" that was installed as
part of the Nauset Regional Middle School monitoring
well network.

3. Existing wells (MW-4, MW-8, MW-12C) screen
elevations were determined based on field
measurement of depth to bottom of well. Actual
screen depths may vary if bottom was affected by silt
build-up in well.

4. MW-12C (existing) was damaged during snow
removal at the site. A sample was unable to be taken
during the Quarter 1 Sampling Event.




Table 3 Orleans Monitoring Well Groundwater Data Summary

Sample ID MW-B1020C MW-B1050A MW-B1050B MW-B1050C
Top of Screen Elevation (ft) 4.5 -26.1 -11.1 4.9

Bottom of Screen Elevation (ft) -5.5 -36.1 -21.1 -5.1
Sampling Date 11/04/2016" | 11/17/2016 | 1/5/2017 2/23/2017 | 11/04/2016" | 1/5/2017 2/23/2017 | 11/04/2016" | 2/23/2017 | 11/04/2016" | 2/23/2017
Type of Sample Sample Sample Sample Q1 Sample Sample Sample Q1 Sample Sample Q1 Sample Sample Q1 Sample
Field Measurements

pH (SU) 6.88 5.27 5.38 5.17 7.15 5.60 5.50 7.06 5.13 7.20 5.43
Temperature (°C) 14.24 14.66 12.73 15.06 13.77 11.87 14.05 14.08 14.27 14.55 14.95
Dissolved Oxygen (DO, mg/L) 1.44 0.56 0.31 2.69 1.34 0.26 4.24 1.17 2.12 1.34 1.83
Redox Potential (ORP; mV) 50.30 106.70 194.80 292.20 43.00 142.20 226.20 80.30 304.40 48.60 205.90
Specific Conductivity (uS/cm)® 242.00 227.00 269.00 253.00 612.00 505.00 1648.00 446.00 463.00 571.00 511.00
Turbidity (NTU) 321.00 15.60 6.31 18.00 962.00 297.00 76.60 3.97 7.20 8.21 2.27
Laboratory Analyses

Nitrogen

Nitrate as N (mg/L) 10.6 11.1 12.6 37 26.6 11.8 25.7 28.7 3.83 3.96
Nitrite as N (mg/L) - <0.01 <0.01 - 0.105 <0.01 - <0.01 - <0.01
Ammonia (mg/L) <0.1 0.19 <0.1 1.93 1.72 0.54 0.19 <0.1 <0.1 <0.1
Total Kjeldahl Nitrogen (TKN) (mg/L) - 1.99 2.25 - 3.75 1.83 - 1.85 - 1.28
Total Nitrogen (mg/L) 10.6 13.1 14.9 37.2 30.5 13.7 26 30.5 4.05 5.24
Anions

Chloride (mg/L) 25.5 25.6 25.6 54.8 48.9 399 48.2 50.7 141 123
Sulfate (mg/L) 5.6 6.1 6.1 <5 <5 20.1
Elements

Dissolved Iron (mg/L) 2.23 - <0.1 4.29 - <0.1 0.734 <0.1 0.493 <0.1
Dissolved Manganese (mg/L) 0.249 - 0.076 0.655 - 0.18 0.332 0.142 0.146 0.042
Boron (mg/L) 0.085 - 0.083 <0.05 - <0.05 <0.05 <0.05 <0.05 <0.05
Sodium (mg/L) 13.4 - 18.4 33.7 - 345 26.8 16.9 81.6 94.5
Other

DOC (mg/L) 0.85 - 1.02 - - 0.808 - 0.722 0.592
Methane (ug/L) - - - - - - - - -
Alkalinity as CaCO3 (mg/L) 13 11 8 - 24 11 - 7 17

Notes:
NS - Not Sampled

Bold - detected above the Minimum Detection Limit
D -Duplicate

1. DO was measured in the field as DO(%) and was
converted using the online tool at:
http://www.hbuehrer.ch/Rechner/O2satur.html

2. MW-12C references "MW-12" that was installed as
part of the Nauset Regional Middle School monitoring
well network.

3. Existing wells (MW-4, MW-8, MW-12C) screen
elevations were determined based on field
measurement of depth to bottom of well. Actual
screen depths may vary if bottom was affected by silt
build-up in well.

4. MW-12C (existing) was damaged during snow
removal at the site. A sample was unable to be taken
during the Quarter 1 Sampling Event.




Table 3 Orleans Monitoring Well Groundwater Data Summary

Sample ID MW-B1075B MW-B2010C MW-B2020B MW-B2020C

Top of Screen Elevation (ft) -11.5 0 -10.1 4.8

Bottom of Screen Elevation (ft) -21.5 -10 -20.1 -5.2

Sampling Date 11/04/2016" | 2/23/2017 | 11/03/2016" | 11/17/2016 | 2/24/2017 | 11/03/2016" | 11/17/2016 | 1/10/2017 | 2/24/2017 | 11/03/2016" | 1/10/2017 [ 2/24/2017
Type of Sample Sample Q1 Sample Sample Sample Q1 Sample Sample Sample Sample Q1 Sample Sample Sample Q1 Sample
Field Measurements

pH (SU) 7.19 5.59 7.04 5.32 5.70 7.00 5.22 5.05 5.10 7.00 5.12 5.09
Temperature (°C) 15.20 14.20 15.12 14.58 14.81 14.91 14.39 12.23 14.53 15.20 12.90 15.42
Dissolved Oxygen (DO, mg/L) 0.71 1.50 0.67 0.61 3.38 1.15 0.63 0.85 2.03 1.31 1.30 3.96
Redox Potential (ORP; mV) 82.20 157.90 12.40 213.80 103.30 90.80 182.60 170.50 308.10 29.80 201.50 316.20
Specific Conductivity (uS/cm)® 631.00 1755.00 333.00 304.00 302.00 321.00 307.00 344.00 338.00 249.00 251.00 225.00
Turbidity (NTU) 13.00 126.00 149.00 44.40 19.90 14.30 17.40 6.95 6.11 28.00 5.81 5.17
Laboratory Analyses

Nitrogen

Nitrate as N (mg/L) 1.93 1 15.7 5.06 16.9 - 25.6 14.8 8.71 12.6 6.95
Nitrite as N (mg/L) - 0.048 - 0.499 0.022 - <0.01 <0.01 0.016 <0.01 <0.01
Ammonia (mg/L) 3.73 5.26 0.14 <0.1 0.1 - <0.1 <0.1 0.24 <0.1 <0.1
Total Kjeldahl Nitrogen (TKN) (mg/L) - 7.2 - 14.7 - - <0.2 3.86 - <0.2 2.33
Total Nitrogen (mg/L) 6.36 8.25 16.1 20.3 17.2 - - 18.7 9.02 - 9.28
Anions

Chloride (mg/L) 96.3 440 38.6 27.5 32.5 - 34.9 32.7 26.8 31 28.4
Sulfate (mg/L) 25.6 11 24.3 7.7 - 6 7.1 11.6 9.7 11.9
Elements

Dissolved Iron (mg/L) 0.342 1.84 1.2 - - <0.1 1.42 - <0.1
Dissolved Manganese (mg/L) 0.119 0.189 0.126 - - 0.028 1.14 - 0.067
Boron (mg/L) <0.05 <0.05 <0.05 - - 0.054 <0.05 - <0.05
Sodium (mg/L) 379 28.5 - - 21.6 - - 15.2
Other

DOC (mg/L) 1.96 2.18 0.852 19.4 1.45 0.694 <0.5 1.02 1.17 <0.5 2.04
Methane (ug/L) - - - <2 - - - <2 - -
Alkalinity as CaCO3 (mg/L) 46 16 48 20 12 8 - 10 7

Notes:
NS - Not Sampled

Bold - detected above the Minimum Detection Limit
D -Duplicate
1. DO was measured in the field as DO(%) and was

converted using the online tool at:
http://www.hbuehrer.ch/Rechner/O2satur.html

2. MW-12C references "MW-12" that was installed as
part of the Nauset Regional Middle School monitoring
well network.

3. Existing wells (MW-4, MW-8, MW-12C) screen
elevations were determined based on field
measurement of depth to bottom of well. Actual
screen depths may vary if bottom was affected by silt
build-up in well.

4. MW-12C (existing) was damaged during snow
removal at the site. A sample was unable to be taken
during the Quarter 1 Sampling Event.




Table 3 Orleans Monitoring Well Groundwater Data Summary

Sample ID MW-B2050A MW-B2050B MW-B2050C MW-B2075A MW-B2100

Top of Screen Elevation (ft) -25.4 -10.4 4.6 -20.40 9.6

Bottom of Screen Elevation (ft) -35.4 -20.4 -5.4 -30.40 -0.4

Sampling Date 11/03/2016" | 1/10/2017 | 2/24/2017 | 11/03/2016" | 2/24/2017 | 11/03/2016" | 2/24/2017 | 3/27/2017 | 10/4/2016 | 11/03/2016" | 2/24/2017
Type of Sample Sample Sample Q1 Sample Sample Q1 Sample Sample Q1 Sample Sample Sample Sample Q1 Sample
Field Measurements

pH (SU) 7.11 5.39 5.29 7.06 5.22 7.22 5.49 5.21 5.26 6.98 5.46
Temperature (°C) 14.44 11.96 14.06 14.95 14.64 16.72 16.56 14.42 14.42 14.95 16.84
Dissolved Oxygen (DO, mg/L) 0.60 0.09 0.83 1.29 3.75 1.09 5.76 4.08 5.90 1.50 7.37
Redox Potential (ORP; mV) 0.80 182.80 251.80 80.50 304.60 82.50 179.50 130.70 110.50 124.70 189.80
Specific Conductivity (uS/cm)® 540.00 520.00 550.00 512.00 645.00 658.00 932.00 744.00 272.00 297.00 346.00
Turbidity (NTU) 50.70 8.10 14.10 123.00 4.67 212.00 36.10 159.00 8.44 OVER
Laboratory Analyses

Nitrogen

Nitrate as N (mg/L) 35 39.3 27 4.75 3.64 3.01 1.68 0.348 1.29 1.29 0.959
Nitrite as N (mg/L) - 0.025 <0.010 - <0.010 - <0.010 <0.01 - - <0.010
Ammonia (mg/L) 1.05 0.87 0.89 <0.1 <0.1 0.11 <0.1 <0.1 <0.1 <0.1 <0.1
Total Kjeldahl Nitrogen (TKN) (mg/L) - 3.32 3.5 - 1.22 - 0.66 - 0.72 - 0.54
Total Nitrogen (mg/L) 35.3 30.5 5.15 4.86 3.3 2.34 0.35 2.01 1.29 1.5
Anions

Chloride (mg/L) 49.9 64.5 63.3 123 173 - 251 246 65.4 67.8 83.2
Sulfate (mg/L) 5.6 5.6 6.2 115 11.5 11.9 11.1 5.7 14.1 16.2 12.1
Elements

Dissolved Iron (mg/L) 3.2 <0.1 0.551 <0.1 - 0.308 0.119 0.115 0.147
Dissolved Manganese (mg/L) 0.407 0.293 0.258 0.297 - 0.254 0.529 0.126 0.196
Boron (mg/L) <0.05 <0.05 <0.05 <0.05 - <0.05 <0.05 <0.05
Sodium (mg/L) 40 81.7 - 120 53.7
Other

DOC (mg/L) 1.61 1.08 1.15 1.08 1.13 0.87 1.08 <0.5 0.866 0.862
Methane (ug/L) - - - - - <2 -
Alkalinity as CaCO3 (mg/L) 17 13 11 - 9 - 14

Notes:
NS - Not Sampled

Bold - detected above the Minimum Detection Limit

D -Duplicate

1. DO was measured in the field as DO(%) and was

converted using the online tool at:

http://www.hbuehrer.ch/Rechner/O2satur.html

2. MW-12C references "MW-12" that was installed as
part of the Nauset Regional Middle School monitoring

well network.

3. Existing wells (MW-4, MW-8, MW-12C) screen
elevations were determined based on field
measurement of depth to bottom of well. Actual
screen depths may vary if bottom was affected by silt

build-up in well.

4. MW-12C (existing) was damaged during snow
removal at the site. A sample was unable to be taken

during the Quarter 1 Sampling Event.
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Monitoring Well Coordinates

AECOM Technical Services, Inc.
Pocasset, MA
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ESS Laboratory BAL Laboratory

Division of Thielsch Engineering, Inc. The Microbiology Division
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Mark Owen

AECOM Environment - ENSR
9 Jonathon Bourne Dr.
Pocasset, MA 02559

RE: Orleans MA (60476644 T10.1B)
ESS Laboratory Work Order Number: 1702489

This signed Certificate of Analysis is our approved release of your analytical results. These results are
only representative of sample aliquots received at the laboratory. ESS Laboratory expects its clients to
follow all regulatory sampling guidelines. Beginning with this page, the entire report has been paginated.
This report should not be copied except in full without the approval of the laboratory. Samples will be
disposed of thirty days after the final report has been delivered. If you have any questions or concerns,
please feel free to call our Customer Service Department.

REVIEWED

By ESS Laboratory at 3:39 pm, Mar 03, 2017

D . Y ff”.:'
Rina QAGELL L/

Laurel Stoddard
Laboratory Director

Analytical Summary

The project as described above has been analyzed in accordance with the ESS Quality Assurance Plan.
This plan utilizes the following methodologies: US EPA SW-846, US EPA Methods for Chemical
Analysis of Water and Wastes per 40 CFR Part 136, APHA Standard Methods for the Examination of
Water and Wastewater, American Society for Testing and Materials (ASTM), and other recognized
methodologies. The analyses with these noted observations are in conformance to the Quality Assurance
Plan. In chromatographic analysis, manual integration is frequently used instead of automated
integration because it produces more accurate results.

The test results present in this report are in compliance with TNI and relative state standards, and/or
client Quality Assurance Project Plans (QAPP). The laboratory has reviewed the following: Sample
Preservations, Hold Times, Initial Calibrations, Continuing Calibrations, Method Blanks, Blank Spikes,
Blank Spike Duplicates, Duplicates, Matrix Spikes, Matrix Spike Duplicates, Surrogates and Internal
Standards. Any results which were found to be outside of the recommended ranges stated in our SOPs
will be noted in the Project Narrative.

185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401-461-7181 Fax: 401-461-4486 http://www.ESSLaboratory.com
Dependability . Quality . Service

Page 1 of 50
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ESS LabOI‘atOI‘y BAL Laboratory

The Microbiology Division

Division of Thielsch Engineering, Inc.
& 5 of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: Orleans MA ESS Laboratory Work Order: 1702489

SAMPLE RECEIPT

The following samples were received on February 24, 2017 for the analyses specified on the enclosed Chain of Custody Record.

The samples and analyses listed below were analyzed in accordance with the Guidelines Establishing Test Procedures for
the Analysis of Pollutants, 40 CFR Part 136, as amended.

Lab Number Sample Name Matrix Analysis
1702489-01 MW-12A Ground Water 200.7, 2320B, 350.1, 351.2, 353.2, 4500N, 5310B,
9038, 9250
1702489-02 MW-12B Ground Water 200.7, 2320B, 350.1, 351.2, 353.2, 4500N, 5310B,
9038, 9250
1702489-03 MW-B1010C Ground Water 200.7, 2320B, 350.1, 351.2, 353.2, 4500N, 5310B,
9038, 9250
1702489-04 MW-B1020B Ground Water 200.7, 2320B, 350.1, 351.2, 353.2, 4500N, 5310B,
9038, 9250
1702489-05 MW-B1020C Ground Water 200.7, 2320B, 350.1, 351.2, 353.2, 4500N, 5310B,
9038, 9250
1702489-06 MW-B1050A Ground Water 200.7, 2320B, 350.1, 351.2, 353.2, 4500N, 5310B,
9038, 9250
1702489-07 MW-B1050B Ground Water 200.7, 2320B, 350.1, 351.2, 353.2, 4500N, 5310B,
9038, 9250
1702489-08 MW-B1050C Ground Water 200.7, 2320B, 350.1, 351.2, 353.2, 4500N, 5310B,
9038, 9250
1702489-09 MW-B1075B Ground Water 200.7, 2320B, 350.1, 351.2, 353.2, 4500N, 5310B,
9038, 9250
1702489-10 MW-BU2A Ground Water 200.7, 2320B, 350.1, 351.2, 353.2, 4500N, 5310B,
9038, 9250
1702489-11 MW-BU2B Ground Water 200.7, 2320B, 350.1, 351.2, 353.2, 4500N, 5310B,
9038, 9250
1702489-12 MW-BU2C Ground Water 200.7, 2320B, 350.1, 351.2, 353.2, 4500N, 5310B,
9038, 9250
185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401-461-7181 Fax: 401-461-4486 http://www.ESSLaboratory.com

Dependability . Quality . Service
Page 2 of 50



ESS LabOI‘atOI‘y BAL Laboratory

The Microbiology Division

Division of Thielsch Engineering, Inc. ; >
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: Orleans MA ESS Laboratory Work Order: 1702489

PROJECT NARRATIVE

No unusual observations noted.
End of Project Narrative.

DATA USABILITY LINKS

Definitions of Quality Control Parameters

Semivolatile Organics Internal Standard Information

Semivolatile Organics Surrogate Information

Volatile Organics Internal Standard Information

Volatile Organics Surrogate Information

EPH and VPH Alkane Lists

185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401-461-7181 Fax: 401-461-4486 http://www.ESSLaboratory.com
Dependability . Quality . Service

Page 3 of 50


http://www.esslaboratory.com/pdf/du.pdf
http://www.esslaboratory.com/pdf/svoa_i.pdf
http://www.esslaboratory.com/pdf/voa_i.pdf
http://www.esslaboratory.com/pdf/voa_s.pdf
http://www.esslaboratory.com/pdf/svoa_s.pdf
http://www.esslaboratory.com/pdf/eph_vph.pdf

ESS Laboratory

Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: Orleans MA

ESS Laboratory Work Order: 1702489

CURRENT SW-846 METHODOLOGY VERSIONS

Analvtical Methods

1010A - Flashpoint

6010C - ICP

6020A - ICP MS

7010 - Graphite Furnace
7196A - Hexavalent Chromium
7470A - Aqueous Mercury
7471B - Solid Mercury

8011 - EDB/DBCP/TCP
8015C - GRO/DRO

8081B - Pesticides

8082A - PCB

8100M - TPH

8151A - Herbicides

8260B - VOA

8270D - SVOA

8270D SIM - SVOA Low Level
9014 - Cyanide

9038 - Sulfate

9040C - Aqueous pH

9045D - Solid pH (Corrosivity)
9050A - Specific Conductance
9056A - Anions (IC)

9060A - TOC

9095B - Paint Filter

MADEP 04-1.1 - EPH/ VPH

Prep Methods

3005A - Aqueous ICP Digestion

3020A - Aqueous Graphite Furnace / ICP MS Digestion
3050B - Solid ICP / Graphite Furnace / ICP MS Digestion
3060A - Solid Hexavalent Chromium Digestion

3510C - Separatory Funnel Extraction

3520C - Liquid / Liquid Extraction

3540C - Manual Soxhlet Extraction

3541 - Automated Soxhlet Extraction

3546 - Microwave Extraction

3580A - Waste Dilution

5030B - Aqueous Purge and Trap

5030C - Aqueous Purge and Trap

5035 - Solid Purge and Trap

SW846 Reactivity Methods 7.3.3.2 (Reactive Cyanide) and 7.3.4.1 (Reactive Sulfide) have been withdrawn by EPA. These

methods are reported per client request and are not NELAP accredited.

185 Frances Avenue, Cranston, RI 02910-2211
Dependability

Tel: 401-461-7181

Fax: 401-461-4486

Quality . Service

http://www.ESSLaboratory.com

Page 4 of 50



ESS Laboratory

Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: Orleans MA

Client Sample ID: MW-12A

Date Sampled: 02/23/17 10:50

ESS Laboratory Work Order: 1702489
ESS Laboratory Sample ID: 1702489-01
Sample Matrix: Ground Water

Percent Solids:  N/A Units: mg/L
Extraction Method: 200.7/6010BNoDigest
All methods used are in accordance with 40 CFR 136.

Dissolved Metals
Analyte Results (MRL) MDL Method Limit DF  Analyst Analyzed L'V F/V Batch
Iron ND (0.100) 200.7 1 KIK  02/27/17 20:19 10 10 CB72723
Manganese 0.033 (0.020) 200.7 1 KIK  02/27/17 20:19 10 10 CB72723

185 Frances Avenue, Cranston, RI 02910-2211
Dependability

.

Tel: 401-461-7181

Quality

Fax: 401-461-4486

. Service

http://www.ESSLaboratory.com

Page 5 of 50



ESS Laboratory

Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: Orleans MA

Client Sample ID: MW-12A

Date Sampled: 02/23/17 10:50

ESS Laboratory Work Order: 1702489
ESS Laboratory Sample ID: 1702489-01
Sample Matrix: Ground Water

Percent Solids:  N/A Units: mg/L
Extraction Method: 3005A
All methods used are in accordance with 40 CFR 136.

Total Metals
Analyte Results (MRL) MDL Method Limit DF  Analyst Analyzed L'V F/V Batch
Boron ND (0.050) 200.7 1 KJK  03/01/17 16:20 50 25 CB72719
Sodium 98.3 (2.50) 200.7 1 KIJK  02/28/17 15:37 50 25 CB72719

185 Frances Avenue, Cranston, RI 02910-2211
Dependability .

Tel: 401-461-7181
Quality

Fax: 401-461-4486

. Service

http://www.ESSLaboratory.com

Page 6 of 50



ESS Laboratory

Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: Orleans MA

Client Sample ID: MW-12A

Date Sampled: 02/23/17 10:50

Percent Solids:  N/A

All methods used are in accordance with 40 CFR 136.

ESS Laboratory Work Order: 1702489
ESS Laboratory Sample ID: 1702489-01
Sample Matrix: Ground Water

Classical Chemistry

Analyte Results (MRL) MDL Method
Alkalinity as CaCO3 7(2) 2320B
Ammonia as N ND (0.10) 350.1
Chloride 141 (30.0) 9250
Dissolved Organic Carbon (Average) ND (0.500) 5310B
Nitrate as N 0.849 (0.030) 353.2
Nitrite as N ND (0.010) 353.2
Sulfate 13.4 (5.0) 9038
Total Kjeldahl Nitrogen as N 0.40 (0.20) 351.2
Total Nitrogen 1.25(0.22) 4500N

185 Frances Avenue, Cranston, RI 02910-2211
Dependability

Tel: 401-461-7181

.

Limit DF  Analyst Analyzed Units Batch
1 JLK  02/27/17 19:35 mg/L CB72744
1 JLK  02/27/17 16:35 mg/L CB72413
10 EEM  03/01/17 15:06 mg/L CC70124
1 CRR  02/27/17 16:39 mg/L [CALC]
1 JLK  02/24/17 16:04 mg/L [CALC]
1 JLK  02/24/17 15:13 mg/L CB72432
1 EEM  02/27/17 16:35 mg/L CB72727
1 JLK  02/28/17 20:15 mg/L CB72716
1 JLK  02/28/17 20:15 mg/L [CALC]

Fax: 401-461-4486

. Service

http://www.ESSLaboratory.com

Page 7 of 50



ESS Laboratory

Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: Orleans MA

Client Sample ID: MW-12B

Date Sampled: 02/23/17 11:25

ESS Laboratory Work Order: 1702489
ESS Laboratory Sample ID: 1702489-02
Sample Matrix: Ground Water

Percent Solids:  N/A Units: mg/L
Extraction Method: 200.7/6010BNoDigest
All methods used are in accordance with 40 CFR 136.

Dissolved Metals
Analyte Results (MRL) MDL Method Limit DF  Analyst Analyzed L'V F/V Batch
Iron ND (0.100) 200.7 1 KIK  02/27/17 20:23 10 10 CB72723
Manganese 0.046 (0.020) 200.7 1 KIK  02/27/17 20:23 10 10 CB72723

185 Frances Avenue, Cranston, RI 02910-2211
Dependability

.

Tel: 401-461-7181

Quality

Fax: 401-461-4486

. Service

http://www.ESSLaboratory.com

Page 8 of 50



ESS Laboratory

Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: Orleans MA

Client Sample ID: MW-12B

Date Sampled: 02/23/17 11:25

ESS Laboratory Work Order: 1702489
ESS Laboratory Sample ID: 1702489-02
Sample Matrix: Ground Water

Percent Solids:  N/A Units: mg/L
Extraction Method: 3005A
All methods used are in accordance with 40 CFR 136.

Total Metals
Analyte Results (MRL) MDL Method Limit DF  Analyst Analyzed L'V F/V Batch
Boron ND (0.050) 200.7 1 KIJK  03/01/17 16:24 50 25 CB72719
Sodium 18.7 (2.50) 200.7 1 KIJK  02/28/17 15:41 50 25 CB72719

185 Frances Avenue, Cranston, RI 02910-2211
Dependability .

Tel: 401-461-7181
Quality

Fax: 401-461-4486

. Service

http://www.ESSLaboratory.com

Page 9 of 50



ESS Laboratory

Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: Orleans MA

Client Sample ID: MW-12B

Date Sampled: 02/23/17 11:25

Percent Solids:  N/A

All methods used are in accordance with 40 CFR 136.

ESS Laboratory Work Order: 1702489
ESS Laboratory Sample ID: 1702489-02
Sample Matrix: Ground Water

Classical Chemistry

Analyte Results (MRL) MDL Method
Alkalinity as CaCO3 10 (2) 2320B
Ammonia as N ND (0.10) 350.1
Chloride 41.6 (3.0) 9250
Dissolved Organic Carbon (Average) ND (0.500) 5310B
Nitrate as N 5.33 (0.210) 353.2
Nitrite as N ND (0.010) 353.2
Sulfate 9.7 (5.0) 9038
Total Kjeldahl Nitrogen as N 1.18 (0.20) 351.2
Total Nitrogen 6.52 (0.40) 4500N

185 Frances Avenue, Cranston, RI 02910-2211
Dependability

Tel: 401-461-7181

.

Limit DF  Analyst Analyzed Units Batch
1 JLK  02/27/17 19:35 mg/L CB72744
1 JLK  02/27/17 16:36 mg/L CB72413
1 EEM  03/01/17 14:35 mg/L CC70124
1 CRR  02/27/17 16:52 mg/L [CALC]
10 JLK  02/24/17 16:56 mg/L [CALC]
1 JLK  02/24/17 15:14 mg/L CB72432
1 EEM  02/27/17 16:35 mg/L CB72727
1 JLK  02/28/17 20:16 mg/L CB72716
10 JLK  02/28/17 20:16 mg/L [CALC]

Fax: 401-461-4486

. Service

http://www.ESSLaboratory.com

Page 10 of 50



ESS Laboratory

Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: Orleans MA

Client Sample ID: MW-B1010C

Date Sampled: 02/23/17 12:05

ESS Laboratory Work Order: 1702489
ESS Laboratory Sample ID: 1702489-03
Sample Matrix: Ground Water

Percent Solids:  N/A Units: mg/L
Extraction Method: 200.7/6010BNoDigest
All methods used are in accordance with 40 CFR 136.

Dissolved Metals
Analyte Results (MRL) MDL Method Limit DF  Analyst Analyzed LIV
Iron ND (0.100) 200.7 1 KIK  02/27/17 20:28 10
Manganese 0.234 (0.020) 200.7 1 KIK  02/27/17 20:28 10

185 Frances Avenue, Cranston, RI 02910-2211
Dependability

.

Tel: 401-461-7181

Quality

Fax: 401-461-4486

. Service

http://www.ESSLaboratory.com

F/V Batch
10 CB72723
10 CB72723
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ESS Laboratory

Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: Orleans MA

Client Sample ID: MW-B1010C

Date Sampled: 02/23/17 12:05

ESS Laboratory Work Order: 1702489
ESS Laboratory Sample ID: 1702489-03
Sample Matrix: Ground Water

Percent Solids:  N/A Units: mg/L
Extraction Method: 3005A
All methods used are in accordance with 40 CFR 136.

Total Metals
Analyte Results (MRL) MDL Method Limit DF  Analyst Analyzed LIV
Boron ND (0.050) 200.7 1 KJK  03/01/17 16:35 50
Sodium 22.8 (2.50) 200.7 1 KIJK  02/28/17 15:45 50

185 Frances Avenue, Cranston, RI 02910-2211
Dependability .

Tel: 401-461-7181
Quality

Fax: 401-461-4486

. Service

http://www.ESSLaboratory.com

F/V Batch
25 CB72719
25 CB72719
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ESS Laboratory

Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: Orleans MA

Client Sample ID: MW-B1010C

Date Sampled: 02/23/17 12:05

Percent Solids:  N/A

All methods used are in accordance with 40 CFR 136.

ESS Laboratory Work Order: 1702489
ESS Laboratory Sample ID: 1702489-03
Sample Matrix: Ground Water

Classical Chemistry

Analyte Results (MRL) MDL Method
Alkalinity as CaCO3 15(2) 2320B
Ammonia as N 0.18 (0.10) 350.1
Chloride 25.2 (3.0 9250
Dissolved Organic Carbon (Average) 13.9 (0.500) 5310B
Nitrate as N 9.94 (0.410) 353.2
Nitrite as N 0.474 (0.010) 353.2
Sulfate 16.5 (5.0) 9038
Total Kjeldahl Nitrogen as N 1.95 (0.20) 351.2
Total Nitrogen 12.4 (0.60) 4500N

185 Frances Avenue, Cranston, RI 02910-2211
Dependability

Tel: 401-461-7181

.

Limit DF  Analyst Analyzed Units Batch
1 JLK  02/27/17 19:35 mg/L CB72744
1 JLK  02/27/17 16:37 mg/L CB72413
1 EEM  03/01/17 14:36 mg/L CC70124
1 CRR  02/27/17 17:30 mg/L [CALC]
20 JLK  02/24/17 16:57 mg/L [CALC]
1 JLK  02/24/17 15:15 mg/L CB72432
1 EEM  02/27/17 16:35 mg/L CB72727
1 JLK  02/28/17 20:17 mg/L CB72716
20 JLK  02/28/17 20:17 mg/L [CALC]

Fax: 401-461-4486

. Service

http://www.ESSLaboratory.com
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ESS Laboratory

Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: Orleans MA

Client Sample ID: MW-B1020B

Date Sampled: 02/23/17 13:15

ESS Laboratory Work Order: 1702489
ESS Laboratory Sample ID: 1702489-04
Sample Matrix: Ground Water

Percent Solids:  N/A Units: mg/L
Extraction Method: 200.7/6010BNoDigest
All methods used are in accordance with 40 CFR 136.

Dissolved Metals
Analyte Results (MRL) MDL Method Limit DF  Analyst Analyzed LIV
Iron 0.153 (0.100) 200.7 1 KIK  02/27/17 20:32 10
Manganese 0.293 (0.020) 200.7 1 KIK  02/27/17 20:32 10

185 Frances Avenue, Cranston, RI 02910-2211
Dependability

.

Tel: 401-461-7181

Quality

Fax: 401-461-4486

. Service

http://www.ESSLaboratory.com

F/V Batch
10 CB72723
10 CB72723
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ESS Laboratory

Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: Orleans MA

Client Sample ID: MW-B1020B

Date Sampled: 02/23/17 13:15

ESS Laboratory Work Order: 1702489
ESS Laboratory Sample ID: 1702489-04
Sample Matrix: Ground Water

Percent Solids:  N/A Units: mg/L
Extraction Method: 3005A
All methods used are in accordance with 40 CFR 136.

Total Metals
Analyte Results (MRL) MDL Method Limit DF  Analyst Analyzed LIV
Boron 0.053 (0.050) 200.7 1 KIJK  03/01/17 16:44 50
Sodium 24.6 (2.50) 200.7 1 KIJK  02/28/17 16:02 50

185 Frances Avenue, Cranston, RI 02910-2211
Dependability .

Tel: 401-461-7181
Quality

Fax: 401-461-4486

. Service

http://www.ESSLaboratory.com

F/V Batch
25 CB72719
25 CB72719
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ESS Laboratory

Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: Orleans MA

Client Sample ID: MW-B1020B

Date Sampled: 02/23/17 13:15

Percent Solids:  N/A

All methods used are in accordance with 40 CFR 136.

ESS Laboratory Work Order: 1702489
ESS Laboratory Sample ID: 1702489-04
Sample Matrix: Ground Water

Classical Chemistry

Analyte Results (MRL) MDL Method
Alkalinity as CaCO3 6 (2) 2320B
Ammonia as N ND (0.10) 350.1
Chloride 34.0 (3.0) 9250
Dissolved Organic Carbon (Average) 1.11 (0.500) 5310B
Nitrate as N 20.1 (2.01) 353.2
Nitrite as N ND (0.010) 353.2
Sulfate ND (5.0) 9038
Total Kjeldahl Nitrogen as N 2.92 (0.20) 351.2
Total Nitrogen 23.0 (2.20) 4500N

185 Frances Avenue, Cranston, RI 02910-2211
Dependability

Tel: 401-461-7181

.

Limit DF  Analyst Analyzed Units Batch
1 JLK  02/27/17 19:35 mg/L CB72744
1 JLK  02/27/17 16:37 mg/L CB72413
1 EEM  03/01/17 14:37 mg/L CC70124
1 CRR  02/27/17 17:42 mg/L [CALC]
100 JLK  02/24/17 16:58 mg/L [CALC]
1 JLK  02/24/17 15:18 mg/L CB72432
1 EEM  02/27/17 16:35 mg/L CB72727
1 JLK  02/28/17 20:17 mg/L CB72716
100 JLK  02/28/17 20:17 mg/L [CALC]

Fax: 401-461-4486

. Service

http://www.ESSLaboratory.com
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ESS Laboratory

Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: Orleans MA

Client Sample ID: MW-B1020C

Date Sampled: 02/23/17 13:45

ESS Laboratory Work Order: 1702489
ESS Laboratory Sample ID: 1702489-05
Sample Matrix: Ground Water

Percent Solids:  N/A Units: mg/L
Extraction Method: 200.7/6010BNoDigest
All methods used are in accordance with 40 CFR 136.

Dissolved Metals
Analyte Results (MRL) MDL Method Limit DF  Analyst Analyzed LIV
Iron ND (0.100) 200.7 1 KIK  02/27/17 20:36 10
Manganese 0.076 (0.020) 200.7 1 KIJK  02/27/17 20:36 10

185 Frances Avenue, Cranston, RI 02910-2211
Dependability

.

Tel: 401-461-7181

Quality

Fax: 401-461-4486

. Service

http://www.ESSLaboratory.com

F/V Batch
10 CB72723
10 CB72723
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ESS Laboratory

Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: Orleans MA

Client Sample ID: MW-B1020C

Date Sampled: 02/23/17 13:45

ESS Laboratory Work Order: 1702489
ESS Laboratory Sample ID: 1702489-05
Sample Matrix: Ground Water

Percent Solids:  N/A Units: mg/L
Extraction Method: 3005A
All methods used are in accordance with 40 CFR 136.

Total Metals
Analyte Results (MRL) MDL Method Limit DF  Analyst Analyzed LIV
Boron 0.083 (0.050) 200.7 1 KJK  03/01/17 16:48 50
Sodium 18.4 (2.50) 200.7 1 KIJK  02/28/17 16:06 50

185 Frances Avenue, Cranston, RI 02910-2211
Dependability .

Tel: 401-461-7181
Quality

Fax: 401-461-4486

. Service

http://www.ESSLaboratory.com

F/V Batch
25 CB72719
25 CB72719
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ESS Laboratory

Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: Orleans MA

Client Sample ID: MW-B1020C

Date Sampled: 02/23/17 13:45

Percent Solids:  N/A

All methods used are in accordance with 40 CFR 136.

ESS Laboratory Work Order: 1702489
ESS Laboratory Sample ID: 1702489-05
Sample Matrix: Ground Water

Classical Chemistry

Analyte Results (MRL) MDL Method
Alkalinity as CaCO3 8(2) 2320B
Ammonia as N ND (0.10) 350.1
Chloride 25.6 (3.0) 9250
Dissolved Organic Carbon (Average) 1.02 (0.500) 5310B
Nitrate as N 12.6 (0.410) 353.2
Nitrite as N ND (0.010) 353.2
Sulfate 6.1 (5.0) 9038
Total Kjeldahl Nitrogen as N 2.25 (0.20) 351.2
Total Nitrogen 14.9 (0.60) 4500N

185 Frances Avenue, Cranston, RI 02910-2211
Dependability

Tel: 401-461-7181

.

Limit DF  Analyst Analyzed Units Batch
1 JLK  02/27/17 19:35 mg/L CB72744
1 JLK  02/27/17 16:38 mg/L CB72413
1 EEM  03/01/17 14:38 mg/L CC70124
1 CRR  02/27/17 17:54 mg/L [CALC]
20 JLK  02/24/17 16:59 mg/L [CALC]
1 JLK  02/24/17 15:19 mg/L CB72432
1 EEM  02/27/17 16:35 mg/L CB72727
1 JLK  02/28/17 20:18 mg/L CB72716
20 JLK  02/28/17 20:18 mg/L [CALC]

Fax: 401-461-4486

. Service

http://www.ESSLaboratory.com
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ESS Laboratory

Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: Orleans MA

Client Sample ID: MW-B1050A

Date Sampled: 02/23/17 14:20

ESS Laboratory Work Order: 1702489
ESS Laboratory Sample ID: 1702489-06
Sample Matrix: Ground Water

Percent Solids:  N/A Units: mg/L
Extraction Method: 200.7/6010BNoDigest
All methods used are in accordance with 40 CFR 136.

Dissolved Metals
Analyte Results (MRL) MDL Method Limit DF  Analyst Analyzed LIV
Iron ND (0.100) 200.7 1 KIK  02/27/17 20:53 10
Manganese 0.180 (0.020) 200.7 1 KIJK  02/27/17 20:53 10

185 Frances Avenue, Cranston, RI 02910-2211
Dependability

.

Tel: 401-461-7181

Quality

Fax: 401-461-4486

. Service

http://www.ESSLaboratory.com

F/V Batch
10 CB72723
10 CB72723
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ESS Laboratory

Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: Orleans MA

Client Sample ID: MW-B1050A

Date Sampled: 02/23/17 14:20

ESS Laboratory Work Order: 1702489
ESS Laboratory Sample ID: 1702489-06
Sample Matrix: Ground Water

Percent Solids:  N/A Units: mg/L
Extraction Method: 3005A
All methods used are in accordance with 40 CFR 136.

Total Metals
Analyte Results (MRL) MDL Method Limit DF  Analyst Analyzed LIV
Boron ND (0.050) 200.7 1 KJK  03/01/17 16:53 50
Sodium 345 (2.50) 200.7 1 KIK  02/28/17 16:26 50

185 Frances Avenue, Cranston, RI 02910-2211
Dependability .

Tel: 401-461-7181
Quality

Fax: 401-461-4486

. Service

http://www.ESSLaboratory.com

F/V Batch
25 CB72719
25 CB72719
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ESS Laboratory

Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: Orleans MA

Client Sample ID: MW-B1050A

Date Sampled: 02/23/17 14:20

Percent Solids:  N/A

All methods used are in accordance with 40 CFR 136.

ESS Laboratory Work Order: 1702489
ESS Laboratory Sample ID: 1702489-06
Sample Matrix: Ground Water

Classical Chemistry

Analyte Results (MRL) MDL Method
Alkalinity as CaCO3 11(2) 2320B
Ammonia as N 0.54 (0.10) 350.1
Chloride 399 (150) 9250
Dissolved Organic Carbon (Average) 0.808 (0.500) 5310B
Nitrate as N 11.8 (0.410) 353.2
Nitrite as N ND (0.010) 353.2
Sulfate ND (5.0) 9038
Total Kjeldahl Nitrogen as N 1.83 (0.20) 351.2
Total Nitrogen 13.7 (0.60) 4500N

185 Frances Avenue, Cranston, RI 02910-2211
Dependability

Tel: 401-461-7181

.

Limit DF  Analyst Analyzed Units Batch
1 JLK  02/27/17 19:35 mg/L CB72744
1 JLK  02/27/17 16:39 mg/L CB72413
50 EEM  03/01/17 15:09 mg/L CC70124
1 CRR  02/27/17 18:06 mg/L [CALC]
20 JLK  02/24/17 17:00 mg/L [CALC]
1 JLK  02/24/17 15:20 mg/L CB72432
1 EEM  02/27/17 17:05 mg/L CB72728
1 JLK  02/28/17 20:19 mg/L CB72716
20 JLK  02/28/17 20:19 mg/L [CALC]

Fax: 401-461-4486

. Service

http://www.ESSLaboratory.com
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ESS Laboratory

Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: Orleans MA

Client Sample ID: MW-B1050B

Date Sampled: 02/23/17 15:00

ESS Laboratory Work Order: 1702489
ESS Laboratory Sample ID: 1702489-07
Sample Matrix: Ground Water

Percent Solids:  N/A Units: mg/L
Extraction Method: 200.7/6010BNoDigest
All methods used are in accordance with 40 CFR 136.

Dissolved Metals
Analyte Results (MRL) MDL Method Limit DF  Analyst Analyzed LIV
Tron ND (0.100) 200.7 1 KJK  02/27/17 20:57 10
Manganese 0.142 (0.020) 200.7 1 KIK  02/27/17 20:57 10

185 Frances Avenue, Cranston, RI 02910-2211
Dependability

.

Tel: 401-461-7181

Quality

Fax: 401-461-4486

. Service

http://www.ESSLaboratory.com

F/V Batch
10 CB72723
10 CB72723
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ESS Laboratory

Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: Orleans MA

Client Sample ID: MW-B1050B

Date Sampled: 02/23/17 15:00

ESS Laboratory Work Order: 1702489
ESS Laboratory Sample ID: 1702489-07
Sample Matrix: Ground Water

Percent Solids:  N/A Units: mg/L
Extraction Method: 3005A
All methods used are in accordance with 40 CFR 136.

Total Metals
Analyte Results (MRL) MDL Method Limit DF  Analyst Analyzed LIV
Boron ND (0.050) 200.7 1 BIV/D 02/27/17 20:57 50
Sodium 16.9 (2.50) 200.7 1 BIV/D 02/27/17 20:57 50

185 Frances Avenue, Cranston, RI 02910-2211
Dependability .

Tel: 401-461-7181
Quality

Fax: 401-461-4486

. Service

http://www.ESSLaboratory.com

F/V Batch
25 CB72719
25 CB72719
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ESS Laboratory

Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: Orleans MA

Client Sample ID: MW-B1050B

Date Sampled: 02/23/17 15:00

Percent Solids:  N/A

All methods used are in accordance with 40 CFR 136.

ESS Laboratory Work Order: 1702489
ESS Laboratory Sample ID: 1702489-07
Sample Matrix: Ground Water

Classical Chemistry

Analyte Results (MRL) MDL Method
Alkalinity as CaCO3 7(2) 2320B
Ammonia as N ND (0.10) 350.1
Chloride 50.7 (3.0) 9250
Dissolved Organic Carbon (Average) 0.722 (0.500) 5310B
Nitrate as N 28.7 (1.01) 353.2
Nitrite as N ND (0.010) 353.2
Sulfate ND (5.0) 9038
Total Kjeldahl Nitrogen as N 1.85 (0.20) 351.2
Total Nitrogen 30.5 (1.20) 4500N

185 Frances Avenue, Cranston, RI 02910-2211
Dependability

Tel: 401-461-7181

.

Limit DF  Analyst Analyzed Units Batch
1 JLK  02/27/17 19:35 mg/L CB72744
1 JLK  02/27/17 16:40 mg/L CB72413
1 EEM  03/01/17 14:45 mg/L CC70124
1 CRR  02/27/17 18:19 mg/L [CALC]
50 JLK  02/24/17 17:01 mg/L [CALC]
1 JLK  02/24/17 15:21 mg/L CB72432
1 EEM  02/27/17 17:05 mg/L CB72728
1 JLK  02/28/17 20:19 mg/L CB72716
50 JLK  02/28/17 20:19 mg/L [CALC]

Fax: 401-461-4486

. Service

http://www.ESSLaboratory.com

Page 25 of 50



ESS Laboratory

Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: Orleans MA

Client Sample ID: MW-B1050C

Date Sampled: 02/23/17 15:13

ESS Laboratory Work Order: 1702489
ESS Laboratory Sample ID: 1702489-08
Sample Matrix: Ground Water

Percent Solids:  N/A Units: mg/L
Extraction Method: 200.7/6010BNoDigest
All methods used are in accordance with 40 CFR 136.

Dissolved Metals
Analyte Results (MRL) MDL Method Limit DF  Analyst Analyzed LIV
Iron ND (0.100) 200.7 1 KIK  02/27/17 21:01 10
Manganese 0.042 (0.020) 200.7 1 KIJK  02/27/17 21:01 10

185 Frances Avenue, Cranston, RI 02910-2211
Dependability

.

Tel: 401-461-7181

Quality

Fax: 401-461-4486

. Service

http://www.ESSLaboratory.com

F/V Batch
10 CB72723
10 CB72723
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ESS Laboratory

Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: Orleans MA

Client Sample ID: MW-B1050C

Date Sampled: 02/23/17 15:13

ESS Laboratory Work Order: 1702489
ESS Laboratory Sample ID: 1702489-08
Sample Matrix: Ground Water

Percent Solids:  N/A Units: mg/L
Extraction Method: 3005A
All methods used are in accordance with 40 CFR 136.

Total Metals
Analyte Results (MRL) MDL Method Limit DF  Analyst Analyzed LIV
Boron ND (0.050) 200.7 1 KIJK  03/01/17 17:24 50
Sodium 94.5 (2.50) 200.7 1 KIK  02/28/17 16:34 50

185 Frances Avenue, Cranston, RI 02910-2211
Dependability .

Tel: 401-461-7181
Quality

Fax: 401-461-4486

. Service

http://www.ESSLaboratory.com

F/V Batch
25 CB72719
25 CB72719
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ESS Laboratory

Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: Orleans MA

Client Sample ID: MW-B1050C

Date Sampled: 02/23/17 15:13

Percent Solids: N/A

All methods used are in accordance with 40 CFR 136.

ESS Laboratory Work Order: 1702489
ESS Laboratory Sample ID: 1702489-08
Sample Matrix: Ground Water

Classical Chemistry

Analyte Results (MRL) MDL Method
Alkalinity as CaCO3 17 (2) 2320B
Ammonia as N ND (0.10) 350.1
Chloride 123 (6.0) 9250
Dissolved Organic Carbon (Average) 0.592 (0.500) 5310B
Nitrate as N 3.96 (0.110) 353.2
Nitrite as N ND (0.010) 353.2
Sulfate 20.1 (5.0) 9038
Total Kjeldahl Nitrogen as N 1.28 (0.20) 351.2
Total Nitrogen 5.24 (0.30) 4500N

185 Frances Avenue, Cranston, RI 02910-2211
Dependability

Tel: 401-461-7181

.

Limit DF  Analyst Analyzed Units Batch
1 JLK  02/27/17 19:35 mg/L CB72744
1 JLK  02/27/17 16:41 mg/L CB72413
2 EEM 03/01/17 15:14 mg/L CC70124
1 CRR  02/27/17 18:56 mg/L [CALC]
5 JLK  02/24/17 17:02 mg/L [CALC]
1 JLK  02/24/17 15:22 mg/L CB72432
1 EEM  02/27/17 17:05 mg/L CB72728
1 JLK  02/28/17 20:20 mg/L CB72716
5 JLK  02/28/17 20:20 mg/L [CALC]

Fax: 401-461-4486

. Service

http://www.ESSLaboratory.com

Page 28 of 50



ESS Laboratory

Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: Orleans MA

Client Sample ID: MW-B1075B

Date Sampled: 02/23/17 16:00

ESS Laboratory Work Order: 1702489
ESS Laboratory Sample ID: 1702489-09
Sample Matrix: Ground Water

Percent Solids:  N/A Units: mg/L
Extraction Method: 200.7/6010BNoDigest
All methods used are in accordance with 40 CFR 136.

Dissolved Metals
Analyte Results (MRL) MDL Method Limit DF  Analyst Analyzed LIV
Iron 0.342 (0.100) 200.7 1 KIK  02/27/17 21:05 10
Manganese 0.119 (0.020) 200.7 1 KIK  02/27/17 21:05 10

185 Frances Avenue, Cranston, RI 02910-2211
Dependability

.

Tel: 401-461-7181

Quality

Fax: 401-461-4486

. Service

http://www.ESSLaboratory.com

F/V Batch
10 CB72723
10 CB72723
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ESS Laboratory

Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: Orleans MA

Client Sample ID: MW-B1075B

Date Sampled: 02/23/17 16:00

ESS Laboratory Work Order: 1702489
ESS Laboratory Sample ID: 1702489-09
Sample Matrix: Ground Water

Percent Solids:  N/A Units: mg/L
Extraction Method: 3005A
All methods used are in accordance with 40 CFR 136.

Total Metals
Analyte Results (MRL) MDL Method Limit DF  Analyst Analyzed LIV
Boron ND (0.050) 200.7 1 KJK  03/01/17 17:28 50
Sodium 379 (2.50) 200.7 1 KIJK  02/28/17 16:38 50

185 Frances Avenue, Cranston, RI 02910-2211
Dependability .

Tel: 401-461-7181
Quality

Fax: 401-461-4486

. Service

http://www.ESSLaboratory.com

F/V Batch
25 CB72719
25 CB72719
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ESS Laboratory

Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: Orleans MA

Client Sample ID: MW-B1075B

Date Sampled: 02/23/17 16:00

Percent Solids:  N/A

All methods used are in accordance with 40 CFR 136.

ESS Laboratory Work Order: 1702489
ESS Laboratory Sample ID: 1702489-09
Sample Matrix: Ground Water

Classical Chemistry

Analyte Results (MRL) MDL Method
Alkalinity as CaCO3 46 (10) 2320B
Ammonia as N 5.26 (0.20) 350.1
Chloride 440 (150) 9250
Dissolved Organic Carbon (Average) 1.96 (0.500) 5310B
Nitrate as N 1.00 (0.050) 353.2
Nitrite as N 0.048 (0.010) 353.2
Sulfate 25.6 (5.0) 9038
Total Kjeldahl Nitrogen as N 7.20 (0.40) 351.2
Total Nitrogen 8.25 (0.44) 4500N

185 Frances Avenue, Cranston, RI 02910-2211
Dependability

Tel: 401-461-7181

.

Limit DF  Analyst Analyzed Units Batch
1 JLK  02/27/17 20:42 mg/L CB72745
2 JLK  02/27/17 16:49 mg/L CB72413
50 EEM 03/01/17 15:16 mg/L CC70124
1 CRR  02/27/17 19:08 mg/L [CALC]
2 JLK  02/24/17 17:03 mg/L [CALC]
1 JLK  02/24/17 15:23 mg/L CB72432
1 EEM  02/27/17 17:05 mg/L CB72728
2 JLK  02/28/17 20:33 mg/L CB72716
2 JLK  02/28/17 20:33 mg/L [CALC]

Fax: 401-461-4486

. Service

http://www.ESSLaboratory.com
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ESS Laboratory

Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: Orleans MA
Client Sample ID: MW-BU2A
Date Sampled: 02/23/17 16:50

ESS Laboratory Work Order: 1702489
ESS Laboratory Sample ID: 1702489-10
Sample Matrix: Ground Water

Percent Solids:  N/A Units: mg/L
Extraction Method: 200.7/6010BNoDigest
All methods used are in accordance with 40 CFR 136.

Dissolved Metals
Analyte Results (MRL) MDL Method Limit DF  Analyst Analyzed LIV
Iron 0.477 (0.100) 200.7 1 KIK  02/27/17 21:09 10
Manganese 0.030 (0.020) 200.7 1 KIJK  02/27/17 21:09 10

185 Frances Avenue, Cranston, RI 02910-2211
Dependability

.

Tel: 401-461-7181

Quality

Fax: 401-461-4486

. Service

http://www.ESSLaboratory.com

F/V Batch
10 CB72723
10 CB72723
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ESS Laboratory

Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: Orleans MA
Client Sample ID: MW-BU2A
Date Sampled: 02/23/17 16:50

ESS Laboratory Work Order: 1702489
ESS Laboratory Sample ID: 1702489-10
Sample Matrix: Ground Water

Percent Solids:  N/A Units: mg/L
Extraction Method: 3005A
All methods used are in accordance with 40 CFR 136.

Total Metals
Analyte Results (MRL) MDL Method Limit DF  Analyst Analyzed LIV
Boron ND (0.050) 200.7 1 KJK  03/01/17 17:32 50
Sodium 63.0 (2.50) 200.7 1 KIK  02/28/17 16:42 50

185 Frances Avenue, Cranston, RI 02910-2211
Dependability .

Tel: 401-461-7181
Quality

Fax: 401-461-4486

. Service

http://www.ESSLaboratory.com

F/V Batch
25 CB72719
25 CB72719

Page 33 of 50



ESS Laboratory

Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: Orleans MA

Client Sample ID: MW-BU2A

Date Sampled: 02/23/17 16:50

Percent Solids:  N/A

All methods used are in accordance with 40 CFR 136.

ESS Laboratory Work Order: 1702489
ESS Laboratory Sample ID: 1702489-10
Sample Matrix: Ground Water

Classical Chemistry

Analyte Results (MRL) MDL Method
Alkalinity as CaCO3 10 (2) 2320B
Ammonia as N ND (0.10) 350.1
Chloride 117 (6.0) 9250
Dissolved Organic Carbon (Average) 0.530 (0.500) 5310B
Nitrate as N 0.452 (0.030) 353.2
Nitrite as N ND (0.010) 353.2
Sulfate 5.3 (5.0) 9038
Total Kjeldahl Nitrogen as N 0.30 (0.20) 351.2
Total Nitrogen 0.76 (0.22) 4500N

185 Frances Avenue, Cranston, RI 02910-2211
Dependability

Tel: 401-461-7181

.

Limit DF  Analyst Analyzed Units Batch
1 JLK  02/27/17 19:35 mg/L CB72744
1 JLK  02/27/17 16:45 mg/L CB72413
2 EEM  03/01/17 15:17 mg/L CC70124
1 CRR  02/28/17 12:53 mg/L [CALC]
1 JLK  02/24/17 16:16 mg/L [CALC]
1 JLK  02/24/17 15:24 mg/L CB72432
1 EEM  02/27/17 17:05 mg/L CB72728
1 JLK  02/28/17 20:22 mg/L CB72716
1 JLK  02/28/17 20:22 mg/L [CALC]

Fax: 401-461-4486

. Service

http://www.ESSLaboratory.com
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ESS Laboratory

Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: Orleans MA
Client Sample ID: MW-BU2B
Date Sampled: 02/23/17 17:25

ESS Laboratory Work Order: 1702489
ESS Laboratory Sample ID: 1702489-11
Sample Matrix: Ground Water

Percent Solids:  N/A Units: mg/L
Extraction Method: 200.7/6010BNoDigest
All methods used are in accordance with 40 CFR 136.

Dissolved Metals
Analyte Results (MRL) MDL Method Limit DF  Analyst Analyzed LIV
Iron 0.138 (0.100) 200.7 1 KIK  02/27/17 21:14 10
Manganese ND (0.020) 200.7 1 KIK  02/27/17 21:14 10

185 Frances Avenue, Cranston, RI 02910-2211
Dependability

.

Tel: 401-461-7181

Quality

Fax: 401-461-4486

. Service

http://www.ESSLaboratory.com

F/V Batch
10 CB72723
10 CB72723
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ESS Laboratory

Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: Orleans MA
Client Sample ID: MW-BU2B
Date Sampled: 02/23/17 17:25

ESS Laboratory Work Order: 1702489
ESS Laboratory Sample ID: 1702489-11
Sample Matrix: Ground Water

Percent Solids:  N/A Units: mg/L
Extraction Method: 3005A
All methods used are in accordance with 40 CFR 136.

Total Metals
Analyte Results (MRL) MDL Method Limit DF  Analyst Analyzed LIV
Boron ND (0.050) 200.7 1 KJK  03/01/17 17:36 50
Sodium 37.2 (2.50) 200.7 1 KIK  02/28/17 16:47 50

185 Frances Avenue, Cranston, RI 02910-2211
Dependability .

Tel: 401-461-7181
Quality

Fax: 401-461-4486

. Service

http://www.ESSLaboratory.com

F/V Batch
25 CB72719
25 CB72719
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ESS Laboratory

Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: Orleans MA

Client Sample ID: MW-BU2B

Date Sampled: 02/23/17 17:25

Percent Solids:  N/A

All methods used are in accordance with 40 CFR 136.

ESS Laboratory Work Order: 1702489
ESS Laboratory Sample ID: 1702489-11
Sample Matrix: Ground Water

Classical Chemistry

Analyte Results (MRL) MDL Method
Alkalinity as CaCO3 16 (2) 2320B
Ammonia as N ND (0.10) 350.1
Chloride 90.7 (3.0) 9250
Dissolved Organic Carbon (Average) ND (0.500) 5310B
Nitrate as N 1.01 (0.050) 353.2
Nitrite as N ND (0.010) 353.2
Sulfate ND (5.0) 9038
Total Kjeldahl Nitrogen as N 0.43 (0.20) 351.2
Total Nitrogen 1.44 (0.24) 4500N

185 Frances Avenue, Cranston, RI 02910-2211
Dependability

Tel: 401-461-7181

.

Limit DF  Analyst Analyzed Units Batch
1 JLK  02/27/17 19:35 mg/L CB72744
1 JLK  02/27/17 16:46 mg/L CB72413
1 EEM  03/01/17 14:49 mg/L CC70124
1 CRR  02/27/17 19:32 mg/L [CALC]
2 JLK  02/24/17 17:04 mg/L [CALC]
1 JLK  02/24/17 15:25 mg/L CB72432
1 EEM  02/27/17 17:05 mg/L CB72728
1 JLK  02/28/17 20:24 mg/L CB72716
2 JLK  02/28/17 20:24 mg/L [CALC]

Fax: 401-461-4486

. Service

http://www.ESSLaboratory.com
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ESS Laboratory

Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: Orleans MA
Client Sample ID: MW-BU2C
Date Sampled: 02/23/17 17:50

ESS Laboratory Work Order: 1702489
ESS Laboratory Sample ID: 1702489-12
Sample Matrix: Ground Water

Percent Solids:  N/A Units: mg/L
Extraction Method: 200.7/6010BNoDigest
All methods used are in accordance with 40 CFR 136.

Dissolved Metals
Analyte Results (MRL) MDL Method Limit DF  Analyst Analyzed LIV
Tron ND (0.100) 200.7 1 KJK  02/27/17 21:18 10
Manganese 0.077 (0.020) 200.7 1 KIK  02/27/17 21:18 10

185 Frances Avenue, Cranston, RI 02910-2211
Dependability

.

Tel: 401-461-7181

Quality

Fax: 401-461-4486

. Service

http://www.ESSLaboratory.com

F/V Batch
10 CB72723
10 CB72723
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ESS Laboratory

Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: Orleans MA
Client Sample ID: MW-BU2C
Date Sampled: 02/23/17 17:50

ESS Laboratory Work Order: 1702489
ESS Laboratory Sample ID: 1702489-12
Sample Matrix: Ground Water

Percent Solids:  N/A Units: mg/L
Extraction Method: 3005A
All methods used are in accordance with 40 CFR 136.

Total Metals
Analyte Results (MRL) MDL Method Limit DF  Analyst Analyzed LIV
Boron ND (0.050) 200.7 1 KJK  03/01/17 17:40 100
Sodium 44.9 (2.50) 200.7 1 KJK  02/28/17 16:51 100

185 Frances Avenue, Cranston, RI 02910-2211
Dependability .

Tel: 401-461-7181
Quality

Fax: 401-461-4486

. Service

http://www.ESSLaboratory.com

F/V Batch
50 CB72719
50 CB72719
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ESS Laboratory

Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: Orleans MA

Client Sample ID: MW-BU2C

Date Sampled: 02/23/17 17:50

Percent Solids:  N/A

All methods used are in accordance with 40 CFR 136.

ESS Laboratory Work Order: 1702489
ESS Laboratory Sample ID: 1702489-12
Sample Matrix: Ground Water

Classical Chemistry

Analyte Results (MRL) MDL Method
Alkalinity as CaCO3 17 (2) 2320B
Ammonia as N ND (0.10) 350.1
Chloride 96.8 (3.0) 9250
Dissolved Organic Carbon (Average) ND (0.500) 5310B
Nitrate as N 1.78 (0.050) 353.2
Nitrite as N ND (0.010) 353.2
Sulfate ND (5.0) 9038
Total Kjeldahl Nitrogen as N 0.55 (0.20) 351.2
Total Nitrogen 2.32 (0.24) 4500N

185 Frances Avenue, Cranston, RI 02910-2211
Dependability

Tel: 401-461-7181

.

Limit DF  Analyst Analyzed Units Batch
1 JLK  02/27/17 19:35 mg/L CB72744
1 JLK  02/27/17 16:47 mg/L CB72413
1 EEM  03/01/17 14:50 mg/L CC70124
1 CRR  02/27/17 19:45 mg/L [CALC]
2 JLK  02/24/17 17:07 mg/L [CALC]
1 JLK  02/24/17 15:26 mg/L CB72432
1 EEM  02/27/17 17:05 mg/L CB72728
1 JLK  02/28/17 20:25 mg/L CB72716
2 JLK  02/28/17 20:25 mg/L [CALC]

Fax: 401-461-4486

. Service

http://www.ESSLaboratory.com
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ESS Laboratory

Division of Thielsch Engineering, Inc.

BAL Laboratory ]

The Microbiology Division
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: Orleans MA

ESS Laboratory Work Order: 1702489
Quality Control Data

Spike Source %REC RPD
Analyte Result MRL Units Level Result %REC Limits RPD Limit Qualifier
Dissolved Metals
Batch CB72723 - 200.7/6010BNoDigest
Blank
Iron ND 0.100 mg/L
Manganese ND 0.020 mg/L
LCS
Iron 2.48 mg/L 2.500 929 80-120
Manganese 0.489 mg/L 0.5000 98 80-120
Total Metals
Batch CB72719 - 3005A
Blank
Boron ND 0.050 mg/L
Sodium ND 2.50 mg/L
LCS
Boron 0.252 0.050 mg/L 0.2500 101 85-115
Sodium 13.0 2.50 mg/L 12.50 104 85-115
LCS Dup
Boron 0.250 0.050 mg/L 0.2500 100 85-115 0.9 20
Sodium 12.9 2.50 mg/L 12.50 103 85-115 1 20
Classical Chemistry
Batch CB72413 - General Preparation
Blank
Ammonia as N ND 0.10 mg/L
LCS
Ammonia as N 0.09 0.10 mg/L 0.09994 91 80-120
LCS
Ammonia as N 0.99 0.10 mg/L 0.9994 99 80-120
Batch CB72432 - [CALC]
Blank
Nitrate as N ND 0.010 mg/L
Nitrite as N ND 0.010 mg/L
Nitrite as N ND 0.010 mg/L
LCS
Nitrate as N ND mg/L
Nitrite as N 0.261 mg/L 0.2497 105 90-110
Nitrite as N 0.261 mg/L 0.2497 105 90-110
Batch CB72433 - [CALC]
Blank
Nitrate as N ND 0.020 mg/L
Nitrate/Nitrite as N ND 0.020 mg/L
Nitrate/Nitrite as N ND 0.020 mg/L

185 Frances Avenue, Cranston, RI 02910-2211

Tel: 401-461-7181 Fax: 401-461-4486
Dependability .

Quality . Service

http://www.ESSLaboratory.com
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ESS LabOI‘atOI‘y BAL Laboratory ]

The Microbiology Division

Division of Thielsch Engineering, Inc. ; 5
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: Orleans MA ESS Laboratory Work Order: 1702489

Quality Control Data

Spike Source %REC RPD
Analyte Result MRL Units Level Result %REC Limits RPD Limit Qualifier

Classical Chemistry

Batch CB72433 - [CALC]

Total Nitrogen ND 0.02 mg/L

LCS

Nitrate as N 0.483 mg/L

Nitrate/Nitrite as N 0.483 mg/L 0.5000 97 90-110
Nitrate/Nitrite as N 0.483 mg/L 0.5000 97 90-110
Total Nitrogen 0.483 mg/L

Batch CB72714 - General Preparation

Blank

Dissolved Organic Carbon (1) ND 0.500 mg/L

Dissolved Organic Carbon (2) ND 0.500 mg/L

Dissolved Organic Carbon (Average) ND 0.500 mg/L

LCS

Dissolved Organic Carbon (1) 4.10 0.500 mg/L 5.000 82 80-120

Dissolved Organic Carbon (2) 4.33 0.500 mg/L 5.000 87 80-120

Dissolved Organic Carbon (Average) 4.22 0.500 mg/L

LCS Dup

Dissolved Organic Carbon (1) 4.12 0.500 mg/L 5.000 82 80-120 0.6 200
Dissolved Organic Carbon (2) 4.32 0.500 mg/L 5.000 86 80-120 0.2 200
Dissolved Organic Carbon (Average) 4.22 0.500 mg/L

Batch CB72716 - TKN Prep

Blank

Total Kjeldahl Nitrogen as N ND 0.20 mg/L

Total Kjeldahl Nitrogen as N ND 0.20 mg/L

Total Nitrogen ND 0.20 mg/L

LCS

Total Kjeldahl Nitrogen as N 22.3 2.00 mg/L 18.80 119 80-120
Total Kjeldahl Nitrogen as N 22.3 2.00 mg/L 18.80 119 80-120
Total Nitrogen 22.3 2.00 mg/L

Batch CB72727 - General Preparation

Blank

Sulfate ND 5.0 mg/L

LCS

Sulfate 9.5 mg/L 9.988 95 85-115

Batch CB72728 - General Preparation

Blank

Sulfate ND 5.0 mg/L

LCS

Sulfate 9.6 mg/L 9.988 96 85-115

Batch CB72744 - General Preparation

Blank

Alkalinity as CaCO3 ND 10 mg/L

185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401-461-7181 Fax: 401-461-4486 http://www.ESSLaboratory.com
Dependability . Quality . Service
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ESS Laboratory

Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: Orleans MA

ESS Laboratory Work Order: 1702489
Quality Control Data

Spike Source %REC RPD
Analyte Result MRL Units Level Result %REC Limits RPD Limit Qualifier
Classical Chemistry
Batch CB72744 - General Preparation
LCcS
Alkalinity as CaCO3 99 mg/L 99.20 100 85-115
Batch CB72745 - General Preparation
Blank
Alkalinity as CaCO3 ND 10 mg/L
LCS
Alkalinity as CaCO3 98 mg/L 99.20 99 85-115
Batch CC70124 - General Preparation
Blank
Chloride ND 3.0 mg/L
Lcs
Chloride 29.9 mg/L 30.00 100 90-110
185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401-461-7181 Fax: 401-461-4486 http://www.ESSLaboratory.com

Dependability

.

Quality

*

Service
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ESS LabOI‘atOI‘y BAL Laboratory

The Microbiology Division

Division of Thielsch Engineering, Inc.
& & of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: Orleans MA ESS Laboratory Work Order: 1702489

U
D
ND
dry
RPD
MDL
MRL
LOD

Avg
NR
[CALC]
SUB

Notes and Definitions

Analyte included in the analysis, but not detected

Diluted.

Analyte NOT DETECTED at or above the MRL (LOQ), LOD for DoD Reports, MDL for J-Flagged Analytes
Sample results reported on a dry weight basis

Relative Percent Difference

Method Detection Limit

Method Reporting Limit

Limit of Detection
Limit of Quantitation

Detection Limit

Initial Volume

Final Volume

Subcontracted analysis; see attached report

Range result excludes concentrations of surrogates and/or internal standards eluting in that range.
Range result excludes concentrations of target analytes eluting in that range.

Range result excludes the concentration of the C9-C10 aromatic range.

Results reported as a mathematical average.

No Recovery

Calculated Analyte
Subcontracted analysis; see attached report

185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401-461-7181 Fax: 401-461-4486 http://www.ESSLaboratory.com
Dependability . Quality . Service
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ESS LabOI‘atOI‘y BAL Laboratory

The Microbiology Division

Division of Thielsch Engineering, Inc. ; >
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: Orleans MA ESS Laboratory Work Order: 1702489

ESS LABORATORY CERTIFICATIONS AND ACCREDITATIONS

ENVIRONMENTAL

Rhode Island Potable and Non Potable Water: LAI0O0179
http://www.health.ri.gov/find/labs/analytical/ESS.pdf

Connecticut Potable and Non Potable Water, Solid and Hazardous Waste: PH-0750
http://www.ct.gov/dph/lib/dph/environmental health/environmental laboratories/pdf/OutofStateCommerciall.aboratories.pdf

Maine Potable and Non Potable Water, and Solid and Hazardous Waste: R100002
http://www.maine.gov/dhhs/mecdc/environmental-health/dwp/partners/labCert.shtml

Massachusetts Potable and Non Potable Water: M-R1002
http://public.dep.state.ma.us/Labcert/Labcert.aspx

New Hampshire (NELAP accredited) Potable and Non Potable Water, Solid and Hazardous Waste: 2424
http://des.nh.gov/organization/divisions/water/dwgb/nhelap/index.htm

New York (NELAP accredited) Non Potable Water, Solid and Hazardous Waste: 11313
http://www.wadsworth.org/labcert/elap/comm.html

New Jersey (NELAP accredited) Non Potable Water, Solid and Hazardous Waste: RI006
http://datamine2.state.nj.us/DEP_OPRA/OpraMain/pi_main?mode=pi_by_site&sort order=PI NAMEA&Selectt+a+Site:=58715

United States Department of Agriculture Soil Permit: P330-12-00139

Pennsylvania: 68-01752
http://www.dep.pa.gov/Business/OtherPrograms/Labs/Pages/Laboratory-Accreditation-Program.aspx

185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401-461-7181 Fax: 401-461-4486 http://www.ESSLaboratory.com
Dependability . Quality . Service
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ESS Laboratory Sample and Cooler Receipt Checklist

Client; AECOM Environment - ENSR - KPB/MM ESS Project ID: 1702489
Date Received: 212412017
Shipped/Delivered Via: ESS Courier Project Due Date: 3/3/2017
Days for Project: 5 Day
1. Air bill manifest present? 6. Does COC match bottles? Yes
Air No.: NA
2. Were custody seals present? 7.1s COC complete and correct? Yes
3. Is radiation count <100 CPM? Yes 8. Were samples received intact? Yes
4, Is a Cooler Present? Yes 9. Were labs informed about short holds & rushes? I No/NA
Temp: 5.5 Iced with: Ice
10. Were any analyses received outside of hold time? Yes /¥6)
5. Was COC signed and dated by client? Yes
11. Any Subcontracting needed? Yes / @ 12. Were VOAs received? Yes / @
ESS Sample 1Ds; a. Air bubbles in agueous VOAs? Yes / No
Analysis; b. Does methanol cover soil completely? Yes /No/NA
TAT:
13. Are the samples properly preserved? Yes)! Na
a. If metals preserved upon receipt: Date: Time; By:
b. Low Level VOA vials frozen: Date: Time: By:
Sample Receiving Notes:
14. Was there a need to contact Project Manager?
a. Was there a need to contact the client?
Who was contacted? Date: Time: By:
Air
Sample Container  Proper Sufficient . . Record pH (Cyanide and 608
Number ID Container Bubbles Volume Container Type Preservative Pesticides)
Present
01 106449 Yes NA Yes 1L Poly - H2504 H2504
01 106461 Yes NA Yes 1L Poly - Unpres NP
01 106473 Yes NA Yes 250 mL Poly - Unpres NP
01 106485 Yes NA Yes 250 mlL Poly - HNO3 HNO3
01 106497 Yes NA Yes 250 mL Amber - Unpres NP
01 106520 Yes NA Yes VOA Vial - HCI HCI
01 106521 Yes NA Yes VOA Vial - HCI HCI
02 106448 Yes NA Yes 1L Poly - H2504 H2504
02 106460 Yes NA Yes 1L Poly - Unpres NP
02 106472 Yes NA Yes 250 mL. Poly - Unpres NP
02 106484 Yes NA Yes 250 mL Poly - HNO3 HNO3
02 106496 Yes NA Yes 250 mL Amber - Unpres NP
02 106518 Yes NA Yes VOA Vial - HCI HCI
02 106519 Yes NA Yes VOA Vial - HCI HCI
03 106447 Yes NA Yes 1L Poly - H2S04 H2S04
a3 106459 Yes NA Yes 1L Poly - Unpres NP
03 106471 Yes NA Yes 250 mL Poly - Unpres NP
03 106483 Yes NA Yes 250 mL Poly - HNO3 HNQ3
03 106495 Yes NA Yes 250 mL Amber - Unpres NP
1X] 106516 Yes NA Yes VOA Vial - HCI HCI
03 106517 Yes NA Yes VOA Vial - HCI HCt
04 106446 Yes NA Yes 1L Poly - H2504 H2S504
04 106458 Yes NA Yes 1L Poly - Unpres NP
04 106470 Yes NA Yes 250 mL Poly - Unpres NP

Page 46 of 50




Client: AECOM Environment - ENSR - KPB/MM
04 106482 Yes NA Yes
04 106494 Yes NA Yes
04 106514 Yes NA Yes
04 106515 Yes NA Yes
05 106445 Yes NA Yes
0% 106457 Yes NA Yes
05 106469 Yes NA Yes
05 106481 Yes NA Yes
05 106493 Yes NA Yes
05 106512 Yes NA Yes
05 106513 Yes NA Yes
06 106444 Yes NA Yes
06 106456 Yes NA Yes
06 106468 Yes NA Yes
06 106480 Yes NA Yes
06 106492 Yes NA Yes
08 106510 Yes NA Yes
06 106511 Yes NA Yes
07 106443 Yes NA Yes
07 106455 Yes NA Yes
07 106467 Yes NA Yes
o7 106479 Yes NA Yes
07 106491 Yes NA Yes
07 106508 Yes NA Yes
Qv 106509 Yes NA Yes
08 106442 Yes NA Yes
08 106454 Yes NA Yes
08 106466 Yes NA Yes
08 106478 Yes NA Yes
08 106490 Yes NA Yes
08 106506 Yes NA Yes
08 106507 Yes NA Yes
09 106441 Yes NA Yes
09 106453 Yes NA Yes
09 106465 Yes NA Yes
09 106477 Yes NA Yes
09 1064889 Yes NA Yes
09 106504 Yes NA Yes
09 106505 Yes NA Yes
10 106440 Yes NA Yes
10 106452 Yes NA Yes
10 106464 Yes NA Yes
10 106476 Yes NA Yes
10 106488 Yes NA Yes
10 106502 Yes NA Yes
10 106503 Yes NA Yes
11 106439 Yes NA Yes
11 106451 Yes NA Yes
11 106463 Yes NA Yes
11 106475 Yes NA Yes
11 106487 Yes NA Yes
11 106500 Yes NA Yes
11 106501 Yes NA Yes
12 106438 Yes NA Yes
12 106450 Yes NA Yes
12 106462 Yes NA Yes
12 106474 Yes NA Yes
12 106486 Yes NA Yes
12 106498 Yes NA Yes
12 106499 Yes NA Yes

2nd Review

Are barcode labels on correct ers’?

Completed
By: =

Reviewed
ot Nnas_d

Delivered / ~

ESS Laboratory Sample and Cooler Receipt Checklist

ESS Project 1D: 1702489
Date Received: 212412017

250 mL Poly - HNO3 HNO3
250 mL Amber - Unpres NP
VOA Vial - HCI HCI
VOA Vial - HCI HCI

1L Poly - H2504 H2804
1L Poly - Unpres NP
250 mL Poly - Unpres NP

250 mL Poly - HNO3 HNO3
250 mL Amber - Unpres NP
VOA Vial - HCI HCI
VOA Vial - HCI HCI

1L Poly - H2S04 H2304
1L Poly - Unpres NP
250 mL Poly - Unpres NP

250 mL Poly - HNO3 HNO3
250 mL Amber - Unpres NP
VOA Vial - HCI HCI
VOA Vial - HCI HCI

1L Poly - H2504 H2504
1L Poly - Unpres NP
250 mL Paly - Unpres NP

250 mL Poly - HNQ3 HNO3
250 mL Amber - Unpres NP
VOA Vial - HCI HCI
VOA Vial - HCI HCI

1L Poly - H2504 H2S504
1L Poly - Unpres NP
250 mL Poly - Unpres NP

250 mL Poly - HNO3 HNO3
250 mL Amber - Unpres NP
VOA Vial - HCI HCI
VOA Vial - HCI HCI

1L Poly - H2504 H2S04
1L Poly - Unpres NP
250 mL Poly - Unpres NP

250 mL Poly - HNO3 HNO3
250 mbL Amber - Unpres NP
VOA Vial - HCI HCI
VOA Vial - HCI HCI

1L Poly - H2S04 H2S04
1L Poly - Unpres NP
250 mL Poly - Unpres NP

250 mL Poly - HNO3 HNO3
250 mL Amber - Unpres NP
VOA Vial - HCI HCI
VOA Vial - HCI HCI

1L Poly - H2S04 H2504
1L Poly - Unpres NP
250 mL Poly - Unpres NP

250 mL Poly - HNQ3 HNO3
250 mL Amber - Unpres NP
VOA Vial - HCI HCI
VOA Vial - HCI HCI

1L Poly - H2504 H2504
1L Poly - Unpres NP
250 mL Poly - Unpres NP

250 mL Poly - HNO3 HNO3
250 mL Amber - Unpres NP
VOA Vial - HCI HCI
VOA Vial - HCI HCI

Date & Time: Z/Z C/// 7 o ?{&

Date & Time:

£

C;!SLK{[{:P DAY
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Client:

By

ESS Laboratory Sample and Cooler Receipt Checklist

AECOM Environme! SR KPB/MM ESS Project ID: 1702489
eceived: 2/2412017
/y/% Z/Z 707 0F
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ESS Laboratory BAL Laboratory

The Microbiology Division

Division of Thielsch Engineering, Inc.
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Mark Owen

AECOM Environment - ENSR
9 Jonathon Bourne Dr.
Pocasset, MA 02559

RE: Orleans MA (60476644 T10.1B)
ESS Laboratory Work Order Number: 1702516

This signed Certificate of Analysis is our approved release of your analytical results. These results are
only representative of sample aliquots received at the laboratory. ESS Laboratory expects its clients to
follow all regulatory sampling guidelines. Beginning with this page, the entire report has been paginated.
This report should not be copied except in full without the approval of the laboratory. Samples will be
disposed of thirty days after the final report has been delivered. If you have any questions or concerns,
please feel free to call our Customer Service Department.

D . Y ff”.:'
Rina QAGELL L/

Laurel Stoddard
Laboratory Director

Analytical Summary

The project as described above has been analyzed in accordance with the ESS Quality Assurance Plan.
This plan utilizes the following methodologies: US EPA SW-846, US EPA Methods for Chemical
Analysis of Water and Wastes per 40 CFR Part 136, APHA Standard Methods for the Examination of
Water and Wastewater, American Society for Testing and Materials (ASTM), and other recognized
methodologies. The analyses with these noted observations are in conformance to the Quality Assurance
Plan. In chromatographic analysis, manual integration is frequently used instead of automated
integration because it produces more accurate results.

The test results present in this report are in compliance with TNI and relative state standards, and/or
client Quality Assurance Project Plans (QAPP). The laboratory has reviewed the following: Sample
Preservations, Hold Times, Initial Calibrations, Continuing Calibrations, Method Blanks, Blank Spikes,
Blank Spike Duplicates, Duplicates, Matrix Spikes, Matrix Spike Duplicates, Surrogates and Internal
Standards. Any results which were found to be outside of the recommended ranges stated in our SOPs
will be noted in the Project Narrative.

185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401-461-7181 Fax: 401-461-4486 http://www.ESSLaboratory.com
Dependability . Quality . Service




ESS LabOI‘atOI‘y BAL Laboratory

The Microbiology Division

Division of Thielsch Engineering, Inc.
& & of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: Orleans MA ESS Laboratory Work Order: 1702516

SAMPLE RECEIPT

The following samples were received on February 24, 2017 for the analyses specified on the enclosed Chain of Custody Record.

The samples and analyses listed below were analyzed in accordance with the Guidelines Establishing Test Procedures for
the Analysis of Pollutants, 40 CFR Part 136, as amended.

Lab Number Sample Name Matrix Analysis
1702516-01 MW-B2050A Ground Water 200.7, 2320B, 350.1, 351.2, 353.2, 4500N, 5310B,
9038, 9250
1702516-02 MW-B2050B Ground Water 200.7, 2320B, 350.1, 351.2, 353.2, 4500N, 5310B,
9038, 9250
1702516-03 MW-B2050C Ground Water 200.7, 2320B, 350.1, 351.2, 353.2, 4500N, 5310B,
9038, 9250
1702516-04 MW-B2020B Ground Water 200.7, 2320B, 350.1, 351.2, 353.2, 4500N, 5310B,
9038, 9250
1702516-05 MW-B2020C Ground Water 200.7, 2320B, 350.1, 351.2, 353.2, 4500N, 5310B,
9038, 9250
1702516-06 MW-B2010C Ground Water 200.7, 2320B, 350.1, 351.2, 353.2, 4500N, 5310B,
9038, 9250
1702516-07 MW-BC2C Ground Water 200.7, 2320B, 350.1, 351.2, 353.2, 4500N, 5310B,
9038, 9250
1702516-08 MW-B2100 Ground Water 200.7, 2320B, 350.1, 351.2, 353.2, 4500N, 5310B,
9038, 9250
185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401-461-7181 Fax: 401-461-4486 http://www.ESSLaboratory.com

Dependability . Quality . Service



ESS LabOI‘atOI‘y BAL Laboratory

The Microbiology Division

Division of Thielsch Engineering, Inc. ; >
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: Orleans MA ESS Laboratory Work Order: 1702516

PROJECT NARRATIVE

No unusual observations noted.
End of Project Narrative.

DATA USABILITY LINKS

Definitions of Quality Control Parameters

Semivolatile Organics Internal Standard Information

Semivolatile Organics Surrogate Information

Volatile Organics Internal Standard Information

Volatile Organics Surrogate Information

EPH and VPH Alkane Lists

185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401-461-7181 Fax: 401-461-4486 http://www.ESSLaboratory.com
Dependability . Quality . Service



http://www.esslaboratory.com/pdf/du.pdf
http://www.esslaboratory.com/pdf/svoa_i.pdf
http://www.esslaboratory.com/pdf/voa_i.pdf
http://www.esslaboratory.com/pdf/voa_s.pdf
http://www.esslaboratory.com/pdf/svoa_s.pdf
http://www.esslaboratory.com/pdf/eph_vph.pdf

ESS LabOI‘atOI‘y BAL Laboratory

Division of Thielsch Engineering, Inc. The Microbiology Division
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: Orleans MA ESS Laboratory Work Order: 1702516

CURRENT SW-846 METHODOLOGY VERSIONS

Analytical Methods Prep Methods
1010A - Flashpoint 3005A - Aqueous ICP Digestion
6010C - ICP 3020A - Aqueous Graphite Furnace / ICP MS Digestion

6020A - ICP MS

7010 - Graphite Furnace
7196A - Hexavalent Chromium
7470A - Aqueous Mercury
7471B - Solid Mercury

8011 - EDB/DBCP/TCP
8015C - GRO/DRO

8081B - Pesticides

8082A - PCB

8100M - TPH

8151A - Herbicides

8260B - VOA

8270D - SVOA

8270D SIM - SVOA Low Level
9014 - Cyanide

9038 - Sulfate

9040C - Aqueous pH

9045D - Solid pH (Corrosivity)
9050A - Specific Conductance
9056A - Anions (IC)

9060A - TOC

9095B - Paint Filter

MADEP 04-1.1 - EPH/ VPH

3050B - Solid ICP / Graphite Furnace / ICP MS Digestion
3060A - Solid Hexavalent Chromium Digestion
3510C - Separatory Funnel Extraction

3520C - Liquid / Liquid Extraction

3540C - Manual Soxhlet Extraction

3541 - Automated Soxhlet Extraction

3546 - Microwave Extraction

3580A - Waste Dilution

5030B - Aqueous Purge and Trap

5030C - Aqueous Purge and Trap

5035 - Solid Purge and Trap

SW846 Reactivity Methods 7.3.3.2 (Reactive Cyanide) and 7.3.4.1 (Reactive Sulfide) have been withdrawn by EPA. These
methods are reported per client request and are not NELAP accredited.

185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401-461-7181 Fax: 401-461-4486 http://www.ESSLaboratory.com
Dependability . Quality . Service




ESS Laboratory

Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: Orleans MA

Client Sample ID: MW-B2050A

Date Sampled: 02/24/17 08:55

Percent Solids:  N/A Units: mg/L
Extraction Method: 200.7/6010BNoDigest
All methods used are in accordance with 40 CFR 136.

Dissolved Metals
Analyte Results (MRL) MDL Method Limit DF  Analyst Analyzed LIV F/V
Iron ND (0.100) 200.7 1 KIK  02/27/17 22:45 50 50
Manganese 0.293 (0.020) 200.7 1 KIK  02/27/17 22:45 50 50

185 Frances Avenue, Cranston, RI 02910-2211
Dependability

.

Tel: 401-461-7181

Quality

ESS Laboratory Work Order: 1702516
ESS Laboratory Sample ID: 1702516-01
Sample Matrix: Ground Water

Fax: 401-461-4486

. Service

http://www.ESSLaboratory.com

Batch
CB72724

CB72724



ESS Laboratory

Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: Orleans MA

Client Sample ID: MW-B2050A

Date Sampled: 02/24/17 08:55

Percent Solids:  N/A Units: mg/L
Extraction Method: 3005A
All methods used are in accordance with 40 CFR 136.

Total Metals
Analyte Results (MRL) MDL Method Limit DF  Analyst Analyzed LIV F/V
Boron ND (0.050) 200.7 1 KJK  03/01/17 19:34 50 25
Sodium 40.0 (2.50) 200.7 1 KJK  03/01/17 0:15 50 25

185 Frances Avenue, Cranston, RI 02910-2211
Dependability .

Tel: 401-461-7181
Quality

ESS Laboratory Work Order: 1702516
ESS Laboratory Sample ID: 1702516-01
Sample Matrix: Ground Water

Fax: 401-461-4486

. Service

http://www.ESSLaboratory.com

Batch
CB72805

CB72805



ESS Laboratory

Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: Orleans MA

Client Sample ID: MW-B2050A

Date Sampled: 02/24/17 08:55

Percent Solids:  N/A

All methods used are in accordance with 40 CFR 136.

ESS Laboratory Work Order: 1702516
ESS Laboratory Sample ID: 1702516-01
Sample Matrix: Ground Water

Classical Chemistry

Analyte Results (MRL) MDL Method
Alkalinity as CaCO3 13(2) 2320B
Ammonia as N 0.89 (0.10) 350.1
Chloride 63.3 (3.0) 9250
Dissolved Organic Carbon (Average) 1.08 (0.500) 5310B
Nitrate as N 27.0 (1.01) 353.2
Nitrite as N ND (0.010) 353.2
Sulfate 6.2 (5.0) 9038
Total Kjeldahl Nitrogen as N 3.50 (0.20) 351.2
Total Nitrogen 30.5 (1.20) 4500N

185 Frances Avenue, Cranston, RI 02910-2211
Dependability

Tel: 401-461-7181

.

Limit DF  Analyst Analyzed Units Batch
1 JLK  02/27/17 19:35 mg/L CB72744
1 JLK  03/01/17 16:05 mg/L CB72821
1 EEM  03/01/17 14:51 mg/L CC70124
1 CRR  02/28/17 15:09 mg/L [CALC]
50 JLK  02/24/17 19:30 mg/L [CALC]
1 JLK  02/24/17 18:43 mg/L CB72435
1 EEM  02/27/17 17:05 mg/L CB72728
1 JLK  02/28/17 20:27 mg/L CB72716
50 JLK  02/28/17 20:27 mg/L [CALC]

Fax: 401-461-4486

. Service

http://www.ESSLaboratory.com




ESS Laboratory

Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: Orleans MA

Client Sample ID: MW-B2050B

Date Sampled: 02/24/17 09:25

Percent Solids:  N/A Units: mg/L
Extraction Method: 200.7/6010BNoDigest
All methods used are in accordance with 40 CFR 136.

Dissolved Metals
Analyte Results (MRL) MDL Method Limit DF  Analyst Analyzed LIV F/V
Iron ND (0.100) 200.7 1 KIK  02/27/17 22:49 50 50
Manganese 0.297 (0.020) 200.7 1 KIK  02/27/17 22:49 50 50

185 Frances Avenue, Cranston, RI 02910-2211
Dependability

.

Tel: 401-461-7181

Quality

ESS Laboratory Work Order: 1702516
ESS Laboratory Sample ID: 1702516-02
Sample Matrix: Ground Water

Fax: 401-461-4486

. Service

http://www.ESSLaboratory.com

Batch
CB72724

CB72724



ESS Laboratory

Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: Orleans MA

Client Sample ID: MW-B2050B

Date Sampled: 02/24/17 09:25

Percent Solids:  N/A Units: mg/L
Extraction Method: 3005A
All methods used are in accordance with 40 CFR 136.

Total Metals
Analyte Results (MRL) MDL Method Limit DF  Analyst Analyzed LIV F/V
Boron ND (0.050) 200.7 1 KJK  03/01/17 19:38 50 25
Sodium 81.7 (2.50) 200.7 1 KJK  03/01/17 0:32 50 25

185 Frances Avenue, Cranston, RI 02910-2211
Dependability .

Tel: 401-461-7181
Quality

ESS Laboratory Work Order: 1702516
ESS Laboratory Sample ID: 1702516-02
Sample Matrix: Ground Water

Fax: 401-461-4486

. Service

http://www.ESSLaboratory.com

Batch
CB72805

CB72805



ESS Laboratory

Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: Orleans MA

Client Sample ID: MW-B2050B

Date Sampled: 02/24/17 09:25

Percent Solids:  N/A

All methods used are in accordance with 40 CFR 136.

ESS Laboratory Work Order: 1702516
ESS Laboratory Sample ID: 1702516-02
Sample Matrix: Ground Water

Classical Chemistry

Analyte Results (MRL) MDL Method
Alkalinity as CaCO3 11(2) 2320B
Ammonia as N ND (0.10) 350.1
Chloride 173 (15.0) 9250
Dissolved Organic Carbon (Average) 1.08 (0.500) 5310B
Nitrate as N 3.64 (0.110) 353.2
Nitrite as N ND (0.010) 353.2
Sulfate 11.5 (5.0) 9038
Total Kjeldahl Nitrogen as N 1.22 (0.20) 351.2
Total Nitrogen 4.86 (0.30) 4500N

185 Frances Avenue, Cranston, RI 02910-2211
Dependability

Tel: 401-461-7181

.

Limit DF  Analyst Analyzed Units Batch
1 JLK  02/27/17 19:35 mg/L CB72744
1 JLK  03/01/17 16:06 mg/L CB72821
5 EEM  03/01/17 15:18 mg/L CC70124
1 CRR  02/28/17 16:10 mg/L [CALC]
5 JLK  02/24/17 19:31 mg/L [CALC]
1 JLK  02/24/17 18:44 mg/L CB72435
1 EEM  02/27/17 17:05 mg/L CB72728
1 EEM  03/02/17 14:51 mg/L CC70133
5 EEM  03/02/17 14:51 mg/L [CALC]

Fax: 401-461-4486

. Service

http://www.ESSLaboratory.com




ESS Laboratory

Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: Orleans MA

Client Sample ID: MW-B2050C

Date Sampled: 02/24/17 09:45

Percent Solids:  N/A Units: mg/L
Extraction Method: 200.7/6010BNoDigest
All methods used are in accordance with 40 CFR 136.

Dissolved Metals
Analyte Results (MRL) MDL Method Limit DF  Analyst Analyzed LIV F/V
Iron 0.308 (0.100) 200.7 1 KIK  02/27/17 22:54 50 50
Manganese 0.254 (0.020) 200.7 1 KIK  02/27/17 22:54 50 50

185 Frances Avenue, Cranston, RI 02910-2211
Dependability

.

Tel: 401-461-7181

Quality

ESS Laboratory Work Order: 1702516
ESS Laboratory Sample ID: 1702516-03
Sample Matrix: Ground Water

Fax: 401-461-4486

. Service

http://www.ESSLaboratory.com

Batch
CB72724

CB72724



ESS Laboratory

Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: Orleans MA

Client Sample ID: MW-B2050C

Date Sampled: 02/24/17 09:45

Percent Solids:  N/A Units: mg/L
Extraction Method: 3005A
All methods used are in accordance with 40 CFR 136.

Total Metals
Analyte Results (MRL) MDL Method Limit DF  Analyst Analyzed LIV F/V
Boron ND (0.050) 200.7 1 KJK  03/01/17 19:42 50 25
Sodium 120 (2.50) 200.7 1 KJK  03/01/17 0:36 50 25

185 Frances Avenue, Cranston, RI 02910-2211
Dependability .

Tel: 401-461-7181
Quality

ESS Laboratory Work Order: 1702516
ESS Laboratory Sample ID: 1702516-03
Sample Matrix: Ground Water

Fax: 401-461-4486

. Service

http://www.ESSLaboratory.com

Batch
CB72805

CB72805



ESS Laboratory

Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: Orleans MA

Client Sample ID: MW-B2050C

Date Sampled: 02/24/17 09:45

Percent Solids: N/A

All methods used are in accordance with 40 CFR 136.

ESS Laboratory Work Order: 1702516
ESS Laboratory Sample ID: 1702516-03
Sample Matrix: Ground Water

Classical Chemistry

Analyte Results (MRL) MDL Method
Alkalinity as CaCO3 9(2) 2320B
Ammonia as N ND (0.10) 350.1
Chloride 251 (30.0) 9250
Dissolved Organic Carbon (Average) 0.870 (0.500) 5310B
Nitrate as N 1.68 (0.110) 353.2
Nitrite as N ND (0.010) 353.2
Sulfate 11.1 (5.0) 9038
Total Kjeldahl Nitrogen as N 0.66 (0.20) 351.2
Total Nitrogen 2.34 (0.30) 4500N

185 Frances Avenue, Cranston, RI 02910-2211
Dependability

Tel: 401-461-7181

.

Limit DF  Analyst Analyzed Units Batch
1 JLK  02/27/17 19:35 mg/L CB72744
1 JLK  03/01/17 16:06 mg/L CB72821
10 EEM  03/01/17 15:19 mg/L CC70124
1 CRR  02/28/17 16:22 mg/L [CALC]
5 JLK  02/24/17 19:32 mg/L [CALC]
1 JLK  02/24/17 18:45 mg/L CB72435
1 EEM  02/27/17 17:05 mg/L CB72728
1 EEM  03/02/17 14:52 mg/L CC70133
5 EEM  03/02/17 14:52 mg/L [CALC]

Fax: 401-461-4486

. Service

http://www.ESSLaboratory.com




ESS Laboratory

Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: Orleans MA

Client Sample ID: MW-B2020B

Date Sampled: 02/24/17 10:25

Percent Solids:  N/A Units: mg/L
Extraction Method: 200.7/6010BNoDigest
All methods used are in accordance with 40 CFR 136.

Dissolved Metals
Analyte Results (MRL) MDL Method Limit DF  Analyst Analyzed LIV F/V
Iron ND (0.100) 200.7 1 KIK  02/27/17 22:58 50 50
Manganese 0.028 (0.020) 200.7 1 KIJK  02/27/17 22:58 50 50

185 Frances Avenue, Cranston, RI 02910-2211
Dependability

.

Tel: 401-461-7181

Quality

ESS Laboratory Work Order: 1702516
ESS Laboratory Sample ID: 1702516-04
Sample Matrix: Ground Water

Fax: 401-461-4486

. Service

http://www.ESSLaboratory.com

Batch
CB72724

CB72724



ESS Laboratory

Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: Orleans MA

Client Sample ID: MW-B2020B

Date Sampled: 02/24/17 10:25

Percent Solids:  N/A Units: mg/L
Extraction Method: 3005A
All methods used are in accordance with 40 CFR 136.

Total Metals
Analyte Results (MRL) MDL Method Limit DF  Analyst Analyzed LIV F/V
Boron 0.054 (0.050) 200.7 1 KJK  03/01/17 19:46 50 25
Sodium 21.6 (2.50) 200.7 1 KJK  03/01/17 0:40 50 25

185 Frances Avenue, Cranston, RI 02910-2211
Dependability .

Tel: 401-461-7181
Quality

ESS Laboratory Work Order: 1702516
ESS Laboratory Sample ID: 1702516-04
Sample Matrix: Ground Water

Fax: 401-461-4486

. Service

http://www.ESSLaboratory.com

Batch
CB72805

CB72805



ESS Laboratory

Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: Orleans MA

Client Sample ID: MW-B2020B

Date Sampled: 02/24/17 10:25

Percent Solids:  N/A

All methods used are in accordance with 40 CFR 136.

ESS Laboratory Work Order: 1702516
ESS Laboratory Sample ID: 1702516-04
Sample Matrix: Ground Water

Classical Chemistry

Analyte Results (MRL) MDL Method
Alkalinity as CaCO3 8(2) 2320B
Ammonia as N ND (0.10) 350.1
Chloride 32.7 (3.0 9250
Dissolved Organic Carbon (Average) 1.02 (0.500) 5310B
Nitrate as N 14.8 (0.410) 353.2
Nitrite as N ND (0.010) 353.2
Sulfate 7.1 (5.0) 9038
Total Kjeldahl Nitrogen as N 3.86 (0.20) 351.2
Total Nitrogen 18.7 (0.60) 4500N

185 Frances Avenue, Cranston, RI 02910-2211
Dependability

Tel: 401-461-7181

.

Limit DF  Analyst Analyzed Units Batch
1 JLK  02/27/17 19:35 mg/L CB72744
1 JLK  03/01/17 16:07 mg/L CB72821
1 EEM  03/01/17 15:01 mg/L CC70124
1 CRR  02/28/17 16:35 mg/L [CALC]
20 JLK  02/24/17 19:33 mg/L [CALC]
1 JLK  02/24/17 18:46 mg/L CB72435
1 EEM  02/27/17 17:05 mg/L CB72728
1 EEM  03/02/17 14:53 mg/L CC70133
20 EEM  03/02/17 14:53 mg/L [CALC]

Fax: 401-461-4486

. Service

http://www.ESSLaboratory.com




ESS Laboratory

Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: Orleans MA

Client Sample ID: MW-B2020C

Date Sampled: 02/24/17 10:55

Percent Solids:  N/A Units: mg/L
Extraction Method: 200.7/6010BNoDigest
All methods used are in accordance with 40 CFR 136.

Dissolved Metals
Analyte Results (MRL) MDL Method Limit DF  Analyst Analyzed LIV F/V
Iron ND (0.100) 200.7 1 KIK  02/27/17 23:02 50 50
Manganese 0.067 (0.020) 200.7 1 KIJK  02/27/17 23:02 50 50

185 Frances Avenue, Cranston, RI 02910-2211
Dependability

.

Tel: 401-461-7181

Quality

ESS Laboratory Work Order: 1702516
ESS Laboratory Sample ID: 1702516-05
Sample Matrix: Ground Water

Fax: 401-461-4486

. Service

http://www.ESSLaboratory.com

Batch
CB72724

CB72724



ESS Laboratory

Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: Orleans MA

Client Sample ID: MW-B2020C

Date Sampled: 02/24/17 10:55

Percent Solids:  N/A Units: mg/L
Extraction Method: 3005A
All methods used are in accordance with 40 CFR 136.

Total Metals
Analyte Results (MRL) MDL Method Limit DF  Analyst Analyzed LIV F/V
Boron ND (0.050) 200.7 1 KJK  03/01/17 19:50 50 25
Sodium 15.2 (2.50) 200.7 1 KJK  03/01/17 0:45 50 25

185 Frances Avenue, Cranston, RI 02910-2211
Dependability .

Tel: 401-461-7181
Quality

ESS Laboratory Work Order: 1702516
ESS Laboratory Sample ID: 1702516-05
Sample Matrix: Ground Water

Fax: 401-461-4486

. Service

http://www.ESSLaboratory.com

Batch
CB72805

CB72805



ESS Laboratory

Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: Orleans MA

Client Sample ID: MW-B2020C

Date Sampled: 02/24/17 10:55

Percent Solids:  N/A

All methods used are in accordance with 40 CFR 136.

ESS Laboratory Work Order: 1702516
ESS Laboratory Sample ID: 1702516-05
Sample Matrix: Ground Water

Classical Chemistry

Analyte Results (MRL) MDL Method
Alkalinity as CaCO3 7(2) 2320B
Ammonia as N ND (0.10) 350.1
Chloride 28.4 (3.0 9250
Dissolved Organic Carbon (Average) 2.04 (0.500) 5310B
Nitrate as N 6.95 (0.210) 353.2
Nitrite as N ND (0.010) 353.2
Sulfate 11.9 (5.0) 9038
Total Kjeldahl Nitrogen as N 2.33 (0.20) 351.2
Total Nitrogen 9.28 (0.40) 4500N

185 Frances Avenue, Cranston, RI 02910-2211
Dependability

Tel: 401-461-7181

.

Limit DF  Analyst Analyzed Units Batch
1 JLK  02/27/17 19:35 mg/L CB72744
1 JLK  03/01/17 16:08 mg/L CB72821
1 EEM  03/01/17 15:02 mg/L CC70124
1 CRR  02/28/17 17:12 mg/L [CALC]
10 JLK  02/24/17 19:34 mg/L [CALC]
1 JLK  02/24/17 18:47 mg/L CB72435
1 EEM  02/27/17 17:05 mg/L CB72728
1 EEM  03/02/17 14:54 mg/L CC70133
10 EEM  03/02/17 14:54 mg/L [CALC]

Fax: 401-461-4486

. Service

http://www.ESSLaboratory.com




ESS Laboratory

Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: Orleans MA

Client Sample ID: MW-B2010C

Date Sampled: 02/24/17 11:20

Percent Solids:  N/A Units: mg/L
Extraction Method: 200.7/6010BNoDigest
All methods used are in accordance with 40 CFR 136.

Dissolved Metals
Analyte Results (MRL) MDL Method Limit DF  Analyst Analyzed LIV F/V
Iron 1.84 (0.100) 200.7 1 KIK  02/27/17 23:06 50 50
Manganese 0.189 (0.020) 200.7 1 KIK  02/27/17 23:06 50 50

185 Frances Avenue, Cranston, RI 02910-2211
Dependability

.

Tel: 401-461-7181

Quality

ESS Laboratory Work Order: 1702516
ESS Laboratory Sample ID: 1702516-06
Sample Matrix: Ground Water

Fax: 401-461-4486

. Service

http://www.ESSLaboratory.com

Batch
CB72724

CB72724



ESS Laboratory

Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: Orleans MA

Client Sample ID: MW-B2010C

Date Sampled: 02/24/17 11:20

Percent Solids:  N/A Units: mg/L
Extraction Method: 3005A
All methods used are in accordance with 40 CFR 136.

Total Metals
Analyte Results (MRL) MDL Method Limit DF  Analyst Analyzed LIV F/V
Boron ND (0.050) 200.7 1 KJK  03/01/17 20:07 50 25
Sodium 28.5 (2.50) 200.7 1 KJK  03/01/17 0:49 50 25

185 Frances Avenue, Cranston, RI 02910-2211
Dependability .

Tel: 401-461-7181
Quality

ESS Laboratory Work Order: 1702516
ESS Laboratory Sample ID: 1702516-06
Sample Matrix: Ground Water

Fax: 401-461-4486

. Service

http://www.ESSLaboratory.com

Batch
CB72805

CB72805



ESS Laboratory

Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: Orleans MA

Client Sample ID: MW-B2010C

Date Sampled: 02/24/17 11:20

Percent Solids:  N/A

All methods used are in accordance with 40 CFR 136.

ESS Laboratory Work Order: 1702516
ESS Laboratory Sample ID: 1702516-06
Sample Matrix: Ground Water

Classical Chemistry

Analyte Results (MRL) MDL Method
Alkalinity as CaCO3 48 (10) 2320B
Ammonia as N ND (0.10) 350.1
Chloride 27.5(3.0) 9250
Dissolved Organic Carbon (Average) 19.4 (0.500) 5310B
Nitrate as N 5.06 (0.220) 353.2
Nitrite as N 0.499 (0.020) 353.2
Sulfate 24.3 (5.0) 9038
Total Kjeldahl Nitrogen as N 14.7 (2.00) 351.2
Total Nitrogen 20.3 (2.20) 4500N

185 Frances Avenue, Cranston, RI 02910-2211
Dependability

Tel: 401-461-7181

.

Limit DF  Analyst Analyzed Units Batch
1 JLK  02/27/17 20:42 mg/L CB72745
1 JLK  03/01/17 16:12 mg/L CB72821
1 EEM  03/01/17 15:03 mg/L CC70124
1 CRR  02/28/17 17:24 mg/L [CALC]
10 JLK  02/24/17 19:35 mg/L [CALC]
2 JLK  02/24/17 18:55 mg/L CB72435
1 EEM  02/27/17 17:05 mg/L CB72728
10 EEM  03/02/17 15:08 mg/L CC70133
10 EEM  03/02/17 15:08 mg/L [CALC]

Fax: 401-461-4486

. Service

http://www.ESSLaboratory.com




ESS Laboratory

Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: Orleans MA
Client Sample ID: MW-BC2C
Date Sampled: 02/24/17 11:55

Percent Solids:  N/A Units: mg/L
Extraction Method: 200.7/6010BNoDigest
All methods used are in accordance with 40 CFR 136.

Dissolved Metals
Analyte Results (MRL) MDL Method Limit DF  Analyst Analyzed LIV F/V
Iron ND (0.100) 200.7 1 KIK  02/27/17 23:10 50 50
Manganese 0.092 (0.020) 200.7 1 KIJK  02/27/17 23:10 50 50

185 Frances Avenue, Cranston, RI 02910-2211
Dependability

.

Tel: 401-461-7181

Quality

ESS Laboratory Work Order: 1702516
ESS Laboratory Sample ID: 1702516-07
Sample Matrix: Ground Water

Fax: 401-461-4486

. Service

http://www.ESSLaboratory.com

Batch
CB72724

CB72724



ESS Laboratory

Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: Orleans MA
Client Sample ID: MW-BC2C
Date Sampled: 02/24/17 11:55

Percent Solids:  N/A Units: mg/L
Extraction Method: 3005A
All methods used are in accordance with 40 CFR 136.

Total Metals
Analyte Results (MRL) MDL Method Limit DF  Analyst Analyzed LIV F/V
Boron ND (0.050) 200.7 1 KJK  03/01/17 20:11 50 25
Sodium 41.8 (2.50) 200.7 1 KJK  03/01/17 0:53 50 25

185 Frances Avenue, Cranston, RI 02910-2211
Dependability .

Tel: 401-461-7181
Quality

ESS Laboratory Work Order: 1702516
ESS Laboratory Sample ID: 1702516-07
Sample Matrix: Ground Water

Fax: 401-461-4486

. Service

http://www.ESSLaboratory.com

Batch
CB72805

CB72805



ESS Laboratory

Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: Orleans MA

Client Sample ID: MW-BC2C

Date Sampled: 02/24/17 11:55

Percent Solids:  N/A

All methods used are in accordance with 40 CFR 136.

ESS Laboratory Work Order: 1702516
ESS Laboratory Sample ID: 1702516-07
Sample Matrix: Ground Water

Classical Chemistry

Analyte Results (MRL) MDL Method
Alkalinity as CaCO3 9(2) 2320B
Ammonia as N ND (0.10) 350.1
Chloride 83.3 (3.0) 9250
Dissolved Organic Carbon (Average) 1.54 (0.500) 5310B
Nitrate as N 3.32 (0.110) 353.2
Nitrite as N ND (0.010) 353.2
Sulfate 6.3 (5.0) 9038
Total Kjeldahl Nitrogen as N 0.92 (0.20) 351.2
Total Nitrogen 4.24 (0.30) 4500N

185 Frances Avenue, Cranston, RI 02910-2211
Dependability

Tel: 401-461-7181

.

Limit DF  Analyst Analyzed Units Batch
1 JLK  02/27/17 19:35 mg/L CB72744
1 JLK  03/01/17 16:13 mg/L CB72821
1 EEM  03/01/17 15:04 mg/L CC70124
1 CRR  02/28/17 17:36 mg/L [CALC]
5 JLK  02/24/17 19:36 mg/L [CALC]
1 JLK  02/24/17 18:51 mg/L CB72435
1 EEM  02/27/17 17:05 mg/L CB72728
1 EEM  03/02/17 15:01 mg/L CC70133
5 EEM  03/02/17 15:01 mg/L [CALC]

Fax: 401-461-4486

. Service

http://www.ESSLaboratory.com




ESS Laboratory

Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: Orleans MA
Client Sample ID: MW-B2100
Date Sampled: 02/24/17 12:30

Percent Solids:  N/A Units: mg/L
Extraction Method: 200.7/6010BNoDigest
All methods used are in accordance with 40 CFR 136.

Dissolved Metals
Analyte Results (MRL) MDL Method Limit DF  Analyst Analyzed LIV F/V
Iron 0.147 (0.100) 200.7 1 KIK  02/27/17 23:14 50 50
Manganese 0.196 (0.020) 200.7 1 KIK  02/27/17 23:14 50 50

185 Frances Avenue, Cranston, RI 02910-2211
Dependability

.

Tel: 401-461-7181

Quality

ESS Laboratory Work Order: 1702516
ESS Laboratory Sample ID: 1702516-08
Sample Matrix: Ground Water

Fax: 401-461-4486

. Service

http://www.ESSLaboratory.com

Batch
CB72724

CB72724



ESS Laboratory

Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: Orleans MA
Client Sample ID: MW-B2100
Date Sampled: 02/24/17 12:30

Percent Solids:  N/A Units: mg/L
Extraction Method: 3005A
All methods used are in accordance with 40 CFR 136.

Total Metals
Analyte Results (MRL) MDL Method Limit DF  Analyst Analyzed LIV F/V
Boron ND (0.050) 200.7 1 KJK  03/01/17 20:16 50 25
Sodium 53.7 (2.50) 200.7 1 KJK  03/01/17 0:57 50 25

185 Frances Avenue, Cranston, RI 02910-2211
Dependability .

Tel: 401-461-7181
Quality

ESS Laboratory Work Order: 1702516
ESS Laboratory Sample ID: 1702516-08
Sample Matrix: Ground Water

Fax: 401-461-4486

. Service

http://www.ESSLaboratory.com

Batch
CB72805

CB72805



ESS Laboratory

Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: Orleans MA

Client Sample ID: MW-B2100

Date Sampled: 02/24/17 12:30

Percent Solids:  N/A

All methods used are in accordance with 40 CFR 136.

ESS Laboratory Work Order: 1702516
ESS Laboratory Sample ID: 1702516-08
Sample Matrix: Ground Water

Classical Chemistry

Analyte Results (MRL) MDL Method
Alkalinity as CaCO3 14 (2) 2320B
Ammonia as N ND (0.10) 350.1
Chloride 83.2 (3.0 9250
Dissolved Organic Carbon (Average) 0.862 (0.500) 5310B
Nitrate as N 0.959 (0.030) 353.2
Nitrite as N ND (0.010) 353.2
Sulfate 12.1 (5.0) 9038
Total Kjeldahl Nitrogen as N 0.54 (0.20) 351.2
Total Nitrogen 1.50 (0.22) 4500N

185 Frances Avenue, Cranston, RI 02910-2211
Dependability

Tel: 401-461-7181

.

Limit DF  Analyst Analyzed Units Batch
1 JLK  02/27/17 19:35 mg/L CB72744
1 JLK  03/01/17 16:13 mg/L CB72821
1 EEM  03/01/17 15:05 mg/L CC70124
1 CRR  02/28/17 17:48 mg/L [CALC]
1 JLK  02/24/17 19:17 mg/L [CALC]
1 JLK  02/24/17 18:52 mg/L CB72435
1 EEM  02/27/17 17:05 mg/L CB72728
1 EEM  03/02/17 15:04 mg/L CC70133
1 EEM  03/02/17 15:04 mg/L [CALC]

Fax: 401-461-4486

. Service

http://www.ESSLaboratory.com




ESS Laboratory

Division of Thielsch Engineering, Inc.

BAL Laboratory ]

The Microbiology Division
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: Orleans MA

ESS Laboratory Work Order: 1702516
Quality Control Data

Spike Source %REC RPD
Analyte Result MRL Units Level Result %REC Limits RPD Limit Qualifier
Dissolved Metals
Batch CB72724 - 200.7/6010BNoDigest
Blank
Iron ND 0.100 mg/L
Manganese ND 0.020 mg/L
LCS
Iron 2.48 mg/L 2.500 929 80-120
Manganese 0.489 mg/L 0.5000 98 80-120
Total Metals
Batch CB72805 - 3005A
Blank
Boron ND 0.050 mg/L
Sodium ND 2.50 mg/L
LCS
Boron 0.237 0.050 mg/L 0.2500 95 85-115
Sodium 11.6 2.50 mg/L 12.50 93 85-115
LCS Dup
Boron 0.242 0.050 mg/L 0.2500 97 85-115 2 20
Classical Chemistry
Batch CB72435 - [CALC]
Blank
Nitrate as N ND 0.010 mg/L
Nitrite as N ND 0.010 mg/L
Nitrite as N ND 0.010 mg/L
LCS
Nitrate as N ND mg/L
Nitrite as N 0.267 mg/L 0.2497 107 90-110
Nitrite as N 0.267 mg/L 0.2497 107 90-110
Batch CB72436 - [CALC]
Blank
Nitrate as N ND 0.020 mg/L
Nitrate/Nitrite as N ND 0.020 mg/L
Nitrate/Nitrite as N ND 0.020 mg/L
Total Nitrogen ND 0.02 mg/L
LCS
Nitrate as N 0.491 mg/L
Nitrate/Nitrite as N 0.491 mg/L 0.5000 98 90-110
Nitrate/Nitrite as N 0.491 mg/L 0.5000 98 90-110
Total Nitrogen 0.491 mg/L
Batch CB72716 - TKN Prep
Blank
Total Kjeldahl Nitrogen as N ND 0.20 mg/L

185 Frances Avenue, Cranston, RI 02910-2211
Dependability . Quality . Service

Tel: 401-461-7181 Fax: 401-461-4486

http://www.ESSLaboratory.com




ESS Laboratory

Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: Orleans MA

ESS Laboratory Work Order: 1702516

Quality Control Data

Spike Source %REC RPD
Analyte Result MRL Units Level Result %REC Limits RPD Limit Qualifier
Classical Chemistry
Batch CB72716 - TKN Prep
Total Kjeldahl Nitrogen as N ND 0.20 mg/L
Total Nitrogen ND 0.20 mg/L
LCS
Total Kjeldahl Nitrogen as N 22.3 2.00 mg/L 18.80 119 80-120
Total Kjeldahl Nitrogen as N 22.3 2.00 mg/L 18.80 119 80-120
Total Nitrogen 22.3 2.00 mg/L
Batch CB72728 - General Preparation
Blank
Sulfate ND 5.0 mg/L
LCS
Sulfate 9.6 mg/L 9.988 96 85-115
Batch CB72744 - General Preparation
Blank
Alkalinity as CaCO3 ND 10 mg/L
LCS
Alkalinity as CaCO3 99 mg/L 99.20 100 85-115
Batch CB72745 - General Preparation
Blank
Alkalinity as CaCO3 ND 10 mg/L
LCS
Alkalinity as CaCO3 98 mg/L 99.20 99 85-115
Batch CB72818 - General Preparation
Blank
Dissolved Organic Carbon (1) ND 0.500 mg/L
Dissolved Organic Carbon (2) ND 0.500 mg/L
Dissolved Organic Carbon (Average) ND 0.500 mg/L
LCS
Dissolved Organic Carbon (1) 4.09 0.500 mg/L 5.000 82 80-120
Dissolved Organic Carbon (2) 4.25 0.500 mg/L 5.000 85 80-120
Dissolved Organic Carbon (Average) 4.17 0.500 mg/L
LCS Dup
Dissolved Organic Carbon (1) 4.22 0.500 mg/L 5.000 84 80-120 3 200
Dissolved Organic Carbon (2) 4.42 0.500 mg/L 5.000 88 80-120 4 200
Dissolved Organic Carbon (Average) 4.32 0.500 mg/L
Batch CB72821 - NH4 Prep
Blank
Ammonia as N ND 0.10 mg/L
LCS
Ammonia as N 0.11 0.10 mg/L 0.09994 106 80-120
LCS
Ammonia as N 1.02 0.10 mg/L 0.9994 102 80-120
185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401-461-7181 Fax: 401-461-4486 http://www.ESSLaboratory.com

Dependability

.

Quality

*

Service




ESS Laboratory

Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: Orleans MA

ESS Laboratory Work Order: 1702516
Quality Control Data

Spike Source %REC RPD
Analyte Result MRL Units Level Result %REC Limits RPD Limit Qualifier
Classical Chemistry
Batch CC70124 - General Preparation
Blank
Chloride ND 3.0 mg/L
LCS
Chloride 29.9 mg/L 30.00 100 90-110
Batch CC70133 - General Preparation
Blank
Total Kjeldahl Nitrogen as N ND 0.20 mg/L
Total Kjeldahl Nitrogen as N ND 0.20 mg/L
Total Nitrogen ND 0.20 mg/L
LCS
Total Kjeldahl Nitrogen as N 20.1 2.00 mg/L 18.80 107 80-120
Total Kjeldahl Nitrogen as N 20.1 2.00 mg/L 18.80 107 80-120
Total Nitrogen 20.1 2.00 mg/L
185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401-461-7181 Fax: 401-461-4486 http://www.ESSLaboratory.com
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ESS LabOI‘atOI‘y BAL Laboratory

The Microbiology Division

Division of Thielsch Engineering, Inc.
& & of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: Orleans MA ESS Laboratory Work Order: 1702516

§]
D
ND
dry
RPD
MDL
MRL
LOD

Avg
NR
[CALC]
SUB

Notes and Definitions

Analyte included in the analysis, but not detected

Diluted.

Analyte NOT DETECTED at or above the MRL (LOQ), LOD for DoD Reports, MDL for J-Flagged Analytes
Sample results reported on a dry weight basis

Relative Percent Difference

Method Detection Limit

Method Reporting Limit

Limit of Detection
Limit of Quantitation

Detection Limit

Initial Volume

Final Volume

Subcontracted analysis; see attached report

Range result excludes concentrations of surrogates and/or internal standards eluting in that range.
Range result excludes concentrations of target analytes eluting in that range.

Range result excludes the concentration of the C9-C10 aromatic range.

Results reported as a mathematical average.

No Recovery

Calculated Analyte
Subcontracted analysis; see attached report

185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401-461-7181 Fax: 401-461-4486 http://www.ESSLaboratory.com
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ESS LabOI‘atOI‘y BAL Laboratory

The Microbiology Division

Division of Thielsch Engineering, Inc. ; >
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: Orleans MA ESS Laboratory Work Order: 1702516

ESS LABORATORY CERTIFICATIONS AND ACCREDITATIONS

ENVIRONMENTAL

Rhode Island Potable and Non Potable Water: LAI0O0179
http://www.health.ri.gov/find/labs/analytical/ESS.pdf

Connecticut Potable and Non Potable Water, Solid and Hazardous Waste: PH-0750
http://www.ct.gov/dph/lib/dph/environmental health/environmental laboratories/pdf/OutofStateCommerciall.aboratories.pdf

Maine Potable and Non Potable Water, and Solid and Hazardous Waste: R100002
http://www.maine.gov/dhhs/mecdc/environmental-health/dwp/partners/labCert.shtml

Massachusetts Potable and Non Potable Water: M-R1002
http://public.dep.state.ma.us/Labcert/Labcert.aspx

New Hampshire (NELAP accredited) Potable and Non Potable Water, Solid and Hazardous Waste: 2424
http://des.nh.gov/organization/divisions/water/dwgb/nhelap/index.htm

New York (NELAP accredited) Non Potable Water, Solid and Hazardous Waste: 11313
http://www.wadsworth.org/labcert/elap/comm.html

New Jersey (NELAP accredited) Non Potable Water, Solid and Hazardous Waste: RI006
http://datamine2.state.nj.us/DEP_OPRA/OpraMain/pi_main?mode=pi_by_site&sort order=PI NAMEA&Selectt+a+Site:=58715

United States Department of Agriculture Soil Permit: P330-12-00139

Pennsylvania: 68-01752
http://www.dep.pa.gov/Business/OtherPrograms/Labs/Pages/Laboratory-Accreditation-Program.aspx

185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401-461-7181 Fax: 401-461-4486 http://www.ESSLaboratory.com
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ESS Laboratory Sample and Cooler Receipt Checklist

Client: AECOM Environment - ENSR - KPB/MM ESS Project |D: 1702516
Date Received: 212412017
Shipped/Delivered Via: ESS Courier Project Due Date: 3/3/2017
Days for Project: 5 Day
1. Air bill manifest present? 6. Does COC match botties? Yes
Air No.: NA
2. Were custody seals present? 7. Is COC complete and correct? Yes
3. Is radiation count <100 CPM? Yes 8. Were samples received intact?
4, s a Cooler Present? Yes 9. Were labs Informed about short holds & rushes? No f NA
Temp: 2.0 Iced with: lce
10. Were any analyses received outside of hold time? Yes
5. Was COC signed and dated by client? Yes
11. Any Subcontracting needed? Yes @ 12. Were VOAs received? @ / No
ESS Sample IDs: a. Air bubbles in aqueous VOAs? Yes (No)_
Analysis: b. Does methanol cover soil completely? Yes / No /YA
TAT:

INo

13. Are the samples properly preserved?

a. If metals preserved upon receipt: Date: Time: By:
b. Low Level VOA vials frozen: Date: Time: By:
Sample Receiving Nates:
14. Was there a need to contact Project Manager? Yes
a. Was there a need to contact the client? Yes / No
Who was contacted? Date: Time: By:
Air
Sample  Container  Proper Sufficient . . Record pH (Cyanide and 608
Number 3] Container Bubbles Volume Container Type Preservative Pesticides)
Present
01 106784 Yes No Yes VOA Vial - HCI HCI
01 106785 Yes No Yes VOA Vial - HCI HCI
01 106793 Yes NA Yes 250 mL Amber - Unpres NP
01 106801 Yes NA Yes 1L Poly - Unpres NP
01 106809 Yes NA Yes 1L Paly - H2504 H2504
01 106817 Yes NA Yes 250 mL Poly - Unpres NP
01 106825 Yes NA Yes 250 mL Pcely - HNO3 HNO3
02 106782 Yes No Yes VOA Vial - HCI HCI
02 106783 Yes No Yes VOA Vial - HCI HCI
02 106792 Yes NA Yes 250 mL Amber - Unpres NP
02 106800 Yes NA Yes 1L Poly - Unpres NP
02 106308 Yes NA Yes 1L Poly - H25C4 H2S04
02 106818 Yes NA Yes 250 mL Poly - Unpres NP
02 106824 Yes NA Yes 250 mL Poly - HNO3 HNO3
03 106780 Yes No Yes VOA Vial - HCI HCI
03 106781 Yes No Yes VOA Vial - HCI HCI
03 106791 Yes NA Yes 250 mL Amber - Unpres NP
03 106799 Yes NA Yes 1L Poly - Unpres NP
03 106807 Yes NA Yes 1L Poly - H2S04 H2S04
03 106815 Yes NA Yes 250 mL Paly - Unpres NP
03 106823 Yes NA Yes 250 mL Poly - HNO3 HNO3
04 106778 Yes No Yes VOA Vial - HC! HCI
04 106779 Yes Na Yes VOA Vial - HCI HC1
04 106790 Yes NA Yes 250 mL Amber - Unpres NP



ESS Laboratory Sample and Cooler Receipt Checklist

Client; AECOM Environment - ENSR - KPB/MM ESS Project 1D: 1702516
Date Received: 2/24/2017
04 106798 Yes NA Yes 1L Poly - Unpres NP
04 106806 Yes NA Yes 1L Poly - H2504 H2504
04 106814 Yes NA Yes 250 mL Poly - Unpres NP
04 106822 Yes NA Yes 250 mL Poly - HNO3 HNO3
05 106776 Yes No Yes VOA Vial - HCI HCI
05 106777 Yes No Yes VOA Vial - HCI HCI
05 106789 Yes NA Yes 250 mL Amber - Unpres NP
05 106797 Yes NA Yes 1L Poly - Unpres NP
05 106805 Yes NA Yes 1L Poly - H2504 H2504
05 106813 Yes NA Yes 250 mL Poly - Unpres NP
05 106821 Yes NA, Yes 250 mL Poly - HNQ3 HNO3
06 106774 Yes No Yes VOA Vial - HCI HCI
06 106775 Yes No Yes VQA Vial - HCI HC!
06 106788 Yes NA Yes 250 mL Amber - Unpres NP
06 106796 Yes NA Yes 1L Poly - Unpres NP
06 106804 Yes NA Yes 1L Poly - H2S04 H2504
06 106812 Yes NA Yes 250 mL Poly - Unpres NP
06 106820 Yes NA Yes 250 mL Poly - HNO3 HNO3
g 106772 Yes No Yes VOA Vial - HCI HCI
o7 106773 Yes No Yes VOA Vial - HCI HCI
07 106787 Yes NA Yes 250 mL Amber - Unpres NP
o7 106795 Yes NA Yes 1L Poly - Unpres NP
07 106803 Yes NA Yes 1L Poly - H2504 H2504
07 106811 Yes NA Yes 250 mL Poly - Unpres NP
07 106819 Yes NA Yes 250 mL Poly - HNO3 HNO3
08 106770 Yes No Yes VOA Vial - HCI HCI
08 106771 Yes No Yes VOA Vial - HCI HCE
08 106786 Yes NA Yes 250 mL Amber - Unpres NP
08 106794 Yes NA Yes 1L Poly - Unpres NP
08 106802 Yes NA Yes 1L Poly - H2504 H2504
08 106810 Yes NA Yes 250 mL Poly - Unpres NP
08 106818 Yes NA Yes 250 mL Paly - HNO3 HNO3
2nd Review
Are barcode labels on correct containers? @ No

Completed
By: Q ),()Q"' Date & Time: ?//-7 q/ N {Xo7
|

Revli;;\.med \ Date & Time: ﬁ / {?(/,/ 7 / 3'/5-
Delivered, j ﬁié/ A\ /3/5"

By. 8.Y S _;’?/35’/[7
e
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ESS LabOI‘atOI‘y BAL Laboratory

Division of Thielsch Engineering, Inc. The Microbiology Division
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: Orleans MA ESS Laboratory Work Order: 1702516

Items for Project Management Review

Classical Chemistrv
Dissolved Metals

Total Metals

185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401-461-7181 Fax: 401-461-4486 http://www.ESSLaboratory.com
Dependability . Quality . Service




ESS LabOI‘atOI‘y BAL Laboratory

The Microbiology Division

Division of Thielsch Engineering, Inc.
& & of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: Orleans MA ESS Laboratory Work Order: 1702516

PROJECT COMPLETION CHECKLIST

All Reports:
1. Has Report been Paginated? Yes No
2. Has Report been Digitally Signed? Yes No
3. Has MCP/RPC Sheet been filled out? Yes No N/A
4. Have PRM and Fax Sheet been removed from the Project? Yes No
5. Is the correct Chain of Custody attached to the Report? Yes No
6. Is the correct Cooler Receipt attached to the Report? Yes No N/A
Contact Person: EDD:
E-Mail:
1. Does e-mail address in Element match the COC/CSR? Yes No
la. If No, did you contact Customer Service? Yes No N/A
2. Are their any CCs for the report? Yes No
3a If Yes, did you include them? Yes No N/A
4. Did you save a copy of the e-mail in the Work Order Folder? Yes No

Client Connect:

1. Did you save Report in CORRECT ClientConnect Folder? Yes No N/A
2. Did you save EDD in CORRECT ClientConnect Folder? Yes No N/A
Fax:
1. Does fax number in Element match the COC? Yes No
la. Did you contact Customer Service? Yes No N/A
2. Was the fax "rejected" for any reason? Yes No
2a. Was the project re-faxed? Yes No N/A
2b. Was Customer Service notified? Yes No N/A
Updated to Faxed: Yes No N/A Initials: Date:
185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401-461-7181 Fax: 401-461-4486 http://www.ESSLaboratory.com
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ESS Laboratory

Division of Thielsch Engineering, Inc.

FAX

Date:

To: Mark Owen

Company: AECOM Environment - ENSR

Our certified laboratory
provides a full range of
services, including the
following:

-Soil Characterization
-Petroleum Fingerprinting Fax: (978) 589-3100

Proiect Name: Orleans MA

ESS Work Order: 1702516

-Priority Pollutant Analysis Comments:
-Groundwater, Wastewater

and Drinking Water
Analyses
-PCBs and Pesticides

Analysis
-Trace Metals

(ICAP/Furnace) Analysis
-Inorganic Analysis by
Classic Methods, Flow

Analyzer, and Ion
Chromatography

-Organics by GC/Mass
Spectroscopy

-Microbiology Analysis
-Massachusetts EPH/VPH
Analysis

-Siloxanes

-Field Screening and
Sample Technician Services

This message is meant for the use of the individual or entity to which it is addressed. This fax may contain

privileged or confidential information that is intended for the recipient only. Any copying or unauthorized

distribution of the enclosed information is prohibited. If you have received this communication incorrectly,
please notify us immediately. Thank you for your cooperation

Number of pages (including this cover):

Date oo Faxed: Initials;————————Time:

185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401-461-7181 Fax: 401-461-4486 http://www.ESSLaboratory.com
Dependability . Quality . Service




ESS Laboratory BAL Laboratory

Division of Thielsch Engineering, Inc. The Microbiology Division
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Mark Owen

AECOM Environment - ENSR
9 Jonathon Bourne Dr.
Pocasset, MA 02559

RE: Orleans MA (60476644)
ESS Laboratory Work Order Number: 1703626

This signed Certificate of Analysis is our approved release of your analytical results. These results are
only representative of sample aliquots received at the laboratory. ESS Laboratory expects its clients to
follow all regulatory sampling guidelines. Beginning with this page, the entire report has been paginated.
This report should not be copied except in full without the approval of the laboratory. Samples will be
disposed of thirty days after the final report has been delivered. If you have any questions or concerns,
please feel free to call our Customer Service Department.

“’? N ~y )
Lo M0 O REVIEWED

Laurel Stoddard By ESS Laboratory at 12:35 pm, Apr 04, 2017
Laboratory Director

Analytical Summary

The project as described above has been analyzed in accordance with the ESS Quality Assurance Plan.
This plan utilizes the following methodologies: US EPA SW-846, US EPA Methods for Chemical
Analysis of Water and Wastes per 40 CFR Part 136, APHA Standard Methods for the Examination of
Water and Wastewater, American Society for Testing and Materials (ASTM), and other recognized
methodologies. The analyses with these noted observations are in conformance to the Quality Assurance
Plan. In chromatographic analysis, manual integration is frequently used instead of automated
integration because it produces more accurate results.

The test results present in this report are in compliance with TNI and relative state standards, and/or
client Quality Assurance Project Plans (QAPP). The laboratory has reviewed the following: Sample
Preservations, Hold Times, Initial Calibrations, Continuing Calibrations, Method Blanks, Blank Spikes,
Blank Spike Duplicates, Duplicates, Matrix Spikes, Matrix Spike Duplicates, Surrogates and Internal
Standards. Any results which were found to be outside of the recommended ranges stated in our SOPs
will be noted in the Project Narrative.

185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401-461-7181 Fax: 401-461-4486 http://www.ESSLaboratory.com
Dependability . Quality . Service

Page 1 of 29


SMorrell
Reviewed


ESS LabOI‘atOI‘y BAL Laboratory

The Microbiology Division

Division of Thielsch Engineering, Inc.
& & of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: Orleans MA ESS Laboratory Work Order: 1703626

SAMPLE RECEIPT

The following samples were received on March 28, 2017 for the analyses specified on the enclosed Chain of Custody Record.

The samples and analyses listed below were analyzed in accordance with the Guidelines Establishing Test Procedures for
the Analysis of Pollutants, 40 CFR Part 136, as amended.

Lab Number Sample Name Matrix Analysis

1703626-01 MW-BC3B Ground Water 200.7, 350.1, 353.2, 4500N, 5310B, 9038, 9250

1703626-02 MW-B2075A Ground Water 200.7, 350.1, 353.2, 4500N, 5310B, 9038, 9250

1703626-03 MW-BX1C Ground Water 200.7, 350.1, 353.2, 4500N, 5310B, 9038, 9250

1703626-04 MW-BX1B Ground Water 200.7, 350.1, 353.2, 4500N, 5310B, 9038, 9250

1703626-05 MW-5 (140-150) Ground Water 200.7, 350.1, 353.2, 4500N, 8270D SIM, 9038, 9250

1703626-06 MW-8 (36-46) Ground Water 200.7, 350.1, 353.2, 4500N, 9038, 9250

1703626-07 MW-8 (84-94) Ground Water 200.7, 350.1, 353.2, 4500N, 8270D SIM, 9038, 9250
185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401-461-7181 Fax: 401-461-4486 http://www.ESSLaboratory.com

Dependability . Quality . Service
Page 2 of 29



ESS LabOI‘atOI‘y BAL Laboratory

The Microbiology Division

"' Division of Thielsch Engineering, Inc. ; >
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: Orleans MA ESS Laboratory Work Order: 1703626

PROJECT NARRATIVE

No unusual observations noted.
End of Project Narrative.

DATA USABILITY LINKS

To ensure you are viewing the most current version of the documents below, please clear your internet cookies for
www.ESSLaboratory.com. Consult your IT Support personnel for information on how to clear your internet cookies.

Definitions of Quality Control Parameters

Semivolatile Organics Internal Standard Information

Semivolatile Organics Surrogate Information

Volatile Organics Internal Standard Information

Volatile Organics Surrogate Information
EPH and VPH Alkane Lists

185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401-461-7181 Fax: 401-461-4486 http://www.ESSLaboratory.com
Dependability . Quality . Service
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http://www.esslaboratory.com/pdf/du.pdf
http://www.esslaboratory.com/pdf/svoa_i.pdf
http://www.esslaboratory.com/pdf/voa_i.pdf
http://www.esslaboratory.com/pdf/voa_s.pdf
http://www.esslaboratory.com/pdf/svoa_s.pdf
http://www.esslaboratory.com/pdf/eph_vph.pdf

ESS Laboratory

Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: Orleans MA

ESS Laboratory Work Order: 1703626

CURRENT SW-846 METHODOLOGY VERSIONS

Analvtical Methods

1010A - Flashpoint

6010C - ICP

6020A - ICP MS

7010 - Graphite Furnace
7196A - Hexavalent Chromium
7470A - Aqueous Mercury
7471B - Solid Mercury

8011 - EDB/DBCP/TCP
8015C - GRO/DRO

8081B - Pesticides

8082A - PCB

8100M - TPH

8151A - Herbicides

8260B - VOA

8270D - SVOA

8270D SIM - SVOA Low Level
9014 - Cyanide

9038 - Sulfate

9040C - Aqueous pH

9045D - Solid pH (Corrosivity)
9050A - Specific Conductance
9056A - Anions (IC)

9060A - TOC

9095B - Paint Filter

MADEP 04-1.1 - EPH/ VPH

Prep Methods

3005A - Aqueous ICP Digestion

3020A - Aqueous Graphite Furnace / ICP MS Digestion
3050B - Solid ICP / Graphite Furnace / ICP MS Digestion
3060A - Solid Hexavalent Chromium Digestion

3510C - Separatory Funnel Extraction

3520C - Liquid / Liquid Extraction

3540C - Manual Soxhlet Extraction

3541 - Automated Soxhlet Extraction

3546 - Microwave Extraction

3580A - Waste Dilution

5030B - Aqueous Purge and Trap

5030C - Aqueous Purge and Trap

5035 - Solid Purge and Trap

SW846 Reactivity Methods 7.3.3.2 (Reactive Cyanide) and 7.3.4.1 (Reactive Sulfide) have been withdrawn by EPA. These

methods are reported per client request and are not NELAP accredited.

185 Frances Avenue, Cranston, RI 02910-2211
Dependability

Tel: 401-461-7181

Fax: 401-461-4486

Quality . Service

http://www.ESSLaboratory.com
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ESS Laboratory

Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: Orleans MA
Client Sample ID: MW-BC3B
Date Sampled: 03/27/17 13:55

ESS Laboratory Work Order: 1703626
ESS Laboratory Sample ID: 1703626-01
Sample Matrix: Ground Water

Percent Solids:  N/A Units: mg/L
Extraction Method: 200.7/6010BNoDigest
All methods used are in accordance with 40 CFR 136.

Dissolved Metals
Analyte Results (MRL) MDL Method Limit DF  Analyst Analyzed L'V F/V Batch
Iron ND (0.100) 200.7 1 KIK  03/28/17 16:37 10 10 CC72806
Manganese 0.298 (0.020) 200.7 1 KIK  03/28/17 16:37 10 10 CC72806

185 Frances Avenue, Cranston, RI 02910-2211
Dependability

.

Tel: 401-461-7181

Quality

Fax: 401-461-4486

. Service

http://www.ESSLaboratory.com
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ESS Laboratory

Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: Orleans MA

Client Sample ID: MW-BC3B

Date Sampled: 03/27/17 13:55

Percent Solids:  N/A

All methods used are in accordance with 40 CFR 136.

ESS Laboratory Work Order: 1703626
ESS Laboratory Sample ID: 1703626-01
Sample Matrix: Ground Water

Classical Chemistry

Analyte Results (MRL) MDL Method
Ammonia as N 0.91 (0.10) 350.1
Chloride 143 (30.0) 9250
Dissolved Organic Carbon (Average) 1.86 (0.500) 5310B
Nitrate as N 2.20 (0.110) 353.2
Nitrite as N 0.032 (0.010) 353.2
Sulfate 8.3 (5.0) 9038
Total Nitrogen 2.59 (0.30) 4500N

185 Frances Avenue, Cranston, RI 02910-2211
Dependability

Tel: 401-461-7181

.

Limit DF  Analyst Analyzed Units Batch
1 EEM  03/31/17 14:33 mg/L CC73019
10 EEM  03/30/17 15:43 mg/L CC73028
1 CRR  03/28/17 15:04 mg/L [CALC]
5 JLK  03/28/17 21:18 mg/L [CALC]
1 JLK  03/28/17 19:23 mg/L CC72840
1 EEM  03/30/17 17:30 mg/L CC73032
5 JLK  03/30/17 17:31 mg/L [CALC]

Fax: 401-461-4486

. Service

http://www.ESSLaboratory.com
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ESS Laboratory

Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: Orleans MA

Client Sample ID: MW-B2075A

Date Sampled: 03/27/17 14:00

ESS Laboratory Work Order: 1703626
ESS Laboratory Sample ID: 1703626-02
Sample Matrix: Ground Water

Percent Solids:  N/A Units: mg/L
Extraction Method: 200.7/6010BNoDigest
All methods used are in accordance with 40 CFR 136.

Dissolved Metals
Analyte Results (MRL) MDL Method Limit DF  Analyst Analyzed L'V F/V Batch
Iron 0.119 (0.100) 200.7 1 KIK  03/28/17 16:41 10 10 CC72806
Manganese 0.529 (0.020) 200.7 1 KIK  03/28/17 16:41 10 10 CC72806

185 Frances Avenue, Cranston, RI 02910-2211
Dependability

.

Tel: 401-461-7181

Quality

Fax: 401-461-4486

. Service

http://www.ESSLaboratory.com
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ESS Laboratory

Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: Orleans MA

Client Sample ID: MW-B2075A

Date Sampled: 03/27/17 14:00

Percent Solids:  N/A

All methods used are in accordance with 40 CFR 136.

ESS Laboratory Work Order: 1703626
ESS Laboratory Sample ID: 1703626-02
Sample Matrix: Ground Water

Classical Chemistry

Analyte Results (MRL) MDL Method
Ammonia as N ND (0.10) 350.1
Chloride 246 (30.0) 9250
Dissolved Organic Carbon (Average) 1.08 (0.500) 5310B
Nitrate as N 0.348 (0.030) 353.2
Nitrite as N ND (0.010) 353.2
Sulfate 5.7 (5.0) 9038
Total Nitrogen 0.35 (0.22) 4500N

185 Frances Avenue, Cranston, RI 02910-2211
Dependability

Tel: 401-461-7181

.

Limit DF  Analyst Analyzed Units Batch
1 EEM 03/31/17 14:34 mg/L CC73019
10 EEM  03/30/17 15:47 mg/L CC73028
1 CRR  03/28/17 15:41 mg/L [CALC]
1 JLK  03/28/17 21:12 mg/L [CALC]
1 JLK  03/28/17 19:24 mg/L CC72840
1 EEM  03/30/17 17:30 mg/L CC73032
1 JLK  03/30/17 17:02 mg/L [CALC]

Fax: 401-461-4486

. Service

http://www.ESSLaboratory.com
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ESS Laboratory

Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: Orleans MA
Client Sample ID: MW-BXI1C
Date Sampled: 03/27/17 15:00

ESS Laboratory Work Order: 1703626
ESS Laboratory Sample ID: 1703626-03
Sample Matrix: Ground Water

Percent Solids:  N/A Units: mg/L
Extraction Method: 200.7/6010BNoDigest
All methods used are in accordance with 40 CFR 136.

Dissolved Metals
Analyte Results (MRL) MDL Method Limit DF  Analyst Analyzed L'V F/V Batch
Iron ND (0.100) 200.7 1 KIK  03/28/17 16:45 10 10 CC72806
Manganese 0.566 (0.020) 200.7 1 KIK  03/28/17 16:45 10 10 CC72806

185 Frances Avenue, Cranston, RI 02910-2211
Dependability

.

Tel: 401-461-7181

Quality

Fax: 401-461-4486

. Service

http://www.ESSLaboratory.com
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ESS Laboratory

Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: Orleans MA

Client Sample ID: MW-BXI1C

Date Sampled: 03/27/17 15:00

Percent Solids:  N/A

All methods used are in accordance with 40 CFR 136.

ESS Laboratory Work Order: 1703626
ESS Laboratory Sample ID: 1703626-03
Sample Matrix: Ground Water

Classical Chemistry

Analyte Results (MRL) MDL Method
Ammonia as N 1.09 (0.10) 350.1
Chloride 49.6 (3.0) 9250
Dissolved Organic Carbon (Average) 2.70 (0.500) 5310B
Nitrate as N 0.250 (0.030) 353.2
Nitrite as N 0.012 (0.010) 353.2
Sulfate ND (5.0) 9038
Total Nitrogen 1.52 (0.22) 4500N

185 Frances Avenue, Cranston, RI 02910-2211
Dependability

Tel: 401-461-7181

.

Limit DF  Analyst Analyzed Units Batch
1 EEM  03/31/17 14:35 mg/L CC73019
1 EEM  03/30/17 15:16 mg/L CC73028
1 CRR  03/28/17 16:19 mg/L [CALC]
1 JLK  03/30/17 19:21 mg/L [CALC]
1 JLK  03/28/17 19:25 mg/L CC72840
1 EEM  03/30/17 17:30 mg/L CC73032
1 JLK  04/03/17 21:19 mg/L [CALC]

Fax: 401-461-4486

. Service

http://www.ESSLaboratory.com
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ESS Laboratory

Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: Orleans MA
Client Sample ID: MW-BX1B
Date Sampled: 03/27/17 15:20

ESS Laboratory Work Order: 1703626
ESS Laboratory Sample ID: 1703626-04
Sample Matrix: Ground Water

Percent Solids:  N/A Units: mg/L
Extraction Method: 200.7/6010BNoDigest
All methods used are in accordance with 40 CFR 136.

Dissolved Metals
Analyte Results (MRL) MDL Method Limit DF  Analyst Analyzed LIV
Iron ND (0.100) 200.7 1 KIJK  03/28/17 16:50 10
Manganese 0.335 (0.020) 200.7 1 KIJK  03/28/17 16:50 10

185 Frances Avenue, Cranston, RI 02910-2211
Dependability

.

Tel: 401-461-7181

Quality

Fax: 401-461-4486

. Service

http://www.ESSLaboratory.com

F/V Batch
10 CC72806
10 CC72806
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ESS Laboratory

Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: Orleans MA

Client Sample ID: MW-BX1B

Date Sampled: 03/27/17 15:20

Percent Solids:  N/A

All methods used are in accordance with 40 CFR 136.

ESS Laboratory Work Order: 1703626
ESS Laboratory Sample ID: 1703626-04
Sample Matrix: Ground Water

Classical Chemistry

Analyte Results (MRL) MDL Method
Ammonia as N 0.40 (0.10) 350.1
Chloride 43.1 (3.0 9250
Dissolved Organic Carbon (Average) 2.97 (0.500) 5310B
Nitrate as N 11.4 (0.410) 353.2
Nitrite as N 0.018 (0.010) 353.2
Sulfate 7.6 (5.0) 9038
Total Nitrogen 12.9 (0.60) 4500N

185 Frances Avenue, Cranston, RI 02910-2211
Dependability

Tel: 401-461-7181

.

Limit DF  Analyst Analyzed Units Batch
1 EEM  03/31/17 14:36 mg/L CC73019
1 EEM  03/30/17 15:17 mg/L CC73028
1 CRR  03/28/17 16:31 mg/L [CALC]
20 JLK  03/28/17 21:20 mg/L [CALC]
1 JLK  03/28/17 19:26 mg/L CC72840
1 EEM  03/30/17 17:30 mg/L CC73032
20 JLK  04/03/17 21:20 mg/L [CALC]

Fax: 401-461-4486

. Service

http://www.ESSLaboratory.com
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ESS Laboratory

Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: Orleans MA

Client Sample ID: MW-5 (140-150)

Date Sampled: 03/27/17 17:05

ESS Laboratory Work Order: 1703626
ESS Laboratory Sample ID: 1703626-05
Sample Matrix: Ground Water

Percent Solids:  N/A Units: mg/L
Extraction Method: 200.7/6010BNoDigest
All methods used are in accordance with 40 CFR 136.

Dissolved Metals
Analyte Results (MRL) MDL Method Limit DF  Analyst Analyzed LIV
Iron 0.113 (0.100) 200.7 1 KIK  03/28/17 16:54 10
Manganese 1.37 (0.020) 200.7 1 KIK  03/28/17 16:54 10

185 Frances Avenue, Cranston, RI 02910-2211
Dependability

.

Tel: 401-461-7181

Quality

Fax: 401-461-4486

. Service

http://www.ESSLaboratory.com

F/V Batch
10 CC72806
10 CC72806
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ESS Laboratory

Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: Orleans MA

Client Sample ID: MW-5 (140-150)

Date Sampled: 03/27/17 17:05

Percent Solids: N/A

Initial Volume: 500

Final Volume: 0.5

Extraction Method: 3535A

All methods used are in accordance with 40 CFR 136.

ESS Laboratory Work Order: 1703626
ESS Laboratory Sample ID: 1703626-05
Sample Matrix: Ground Water

Units: ug/L

Analyst: VSC

Prepared: 3/28/17 16:30

8270D(SIM) Semi-Volatile Organic Compounds w/ Isotope Dilution

Analyte Results (MRL) MDL Method Limit DF Analyzed Sequence Batch

1,4-Dioxane ND (0.250) 8270D SIM 1 03/29/17 12:16 C7C0449  CC72749
%Recovery Qualifier Limits

Surrogate: 1,4-Dioxane-d8 62 % 15-115

185 Frances Avenue, Cranston, RI 02910-2211
Dependability

.

Tel: 401-461-7181

Quality

Fax: 401-461-4486

. Service

http://www.ESSLaboratory.com
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ESS Laboratory

Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: Orleans MA

Client Sample ID: MW-5 (140-150)

Date Sampled: 03/27/17 17:05

Percent Solids: N/A

All methods used are in accordance with 40 CFR 136.

ESS Laboratory Work Order: 1703626
ESS Laboratory Sample ID: 1703626-05
Sample Matrix: Ground Water

Classical Chemistry

Analyte Results (MRL) MDL Method
Ammonia as N 9.34 (1.00) 350.1
Chloride 39.6 (3.0) 9250
Nitrate as N ND (0.030) 353.2
Nitrite as N ND (0.010) 353.2
Sulfate 39.5 (25.0) 9038
Total Nitrogen 10.6 (1.02) 4500N

185 Frances Avenue, Cranston, RI 02910-2211
Dependability

Tel: 401-461-7181

.

Limit DF  Analyst Analyzed Units Batch
10 EEM  03/31/17 15:04 mg/L CC73019
1 EEM  03/30/17 15:18 mg/L CC73028
1 JLK  03/28/17 22:15 mg/L [CALC]
1 JLK  03/28/17 21:46 mg/L CC72848
5 EEM  03/30/17 17:30 mg/L CC73032
5 JLK  04/03/17 21:20 mg/L [CALC]

Fax: 401-461-4486

. Service

http://www.ESSLaboratory.com
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ESS Laboratory

Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: Orleans MA

Client Sample ID: MW-8 (36-46)

Date Sampled: 03/27/17 18:05

ESS Laboratory Work Order: 1703626
ESS Laboratory Sample ID: 1703626-06
Sample Matrix: Ground Water

Percent Solids:  N/A Units: mg/L
Extraction Method: 200.7/6010BNoDigest
All methods used are in accordance with 40 CFR 136.

Dissolved Metals
Analyte Results (MRL) MDL Method Limit DF  Analyst Analyzed LIV
Iron ND (0.100) 200.7 1 KIJK  03/28/17 16:58 10
Manganese 0.301 (0.020) 200.7 1 KIJK  03/28/17 16:58 10

185 Frances Avenue, Cranston, RI 02910-2211
Dependability

.

Tel: 401-461-7181

Quality

Fax: 401-461-4486

. Service

http://www.ESSLaboratory.com

F/V Batch
10 CC72806
10 CC72806
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ESS Laboratory

Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: Orleans MA

Client Sample ID: MW-8 (36-46)

Date Sampled: 03/27/17 18:05

Percent Solids:  N/A

All methods used are in accordance with 40 CFR 136.

ESS Laboratory Work Order: 1703626
ESS Laboratory Sample ID: 1703626-06
Sample Matrix: Ground Water

Classical Chemistry

Analyte Results (MRL) MDL Method
Ammonia as N 0.18 (0.10) 350.1
Chloride 66.4 (3.0) 9250
Nitrate as N 3.83 (0.210) 353.2
Nitrite as N ND (0.010) 353.2
Sulfate 24.3 (5.0) 9038
Total Nitrogen 4.84 (0.40) 4500N

185 Frances Avenue, Cranston, RI 02910-2211
Dependability

Tel: 401-461-7181

.

Limit DF  Analyst Analyzed Units Batch
1 EEM  03/31/17 14:45 mg/L CC73019
1 EEM  03/30/17 15:19 mg/L CC73028
10 JLK  03/28/17 22:31 mg/L [CALC]
1 JLK  03/28/17 21:49 mg/L CC72848
1 EEM  03/30/17 17:30 mg/L CC73032
10 JLK  04/03/17 21:21 mg/L [CALC]

Fax: 401-461-4486

. Service

http://www.ESSLaboratory.com
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ESS Laboratory

Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: Orleans MA

Client Sample ID: MW-8 (84-94)

Date Sampled: 03/27/17 18:31

ESS Laboratory Work Order: 1703626
ESS Laboratory Sample ID: 1703626-07
Sample Matrix: Ground Water

Percent Solids:  N/A Units: mg/L
Extraction Method: 200.7/6010BNoDigest
All methods used are in accordance with 40 CFR 136.

Dissolved Metals
Analyte Results (MRL) MDL Method Limit DF  Analyst Analyzed LIV
Iron ND (0.100) 200.7 1 KIJK  03/28/17 17:02 10
Manganese 0.406 (0.020) 200.7 1 KIJK  03/28/17 17:02 10

185 Frances Avenue, Cranston, RI 02910-2211
Dependability

.

Tel: 401-461-7181

Quality

Fax: 401-461-4486

. Service

http://www.ESSLaboratory.com

F/V Batch
10 CC72806
10 CC72806
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ESS Laboratory

Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: Orleans MA

Client Sample ID: MW-8 (84-94)

Date Sampled: 03/27/17 18:31

Percent Solids: N/A

Initial Volume: 500

Final Volume: 0.5

Extraction Method: 3535A

All methods used are in accordance with 40 CFR 136.

ESS Laboratory Work Order: 1703626
ESS Laboratory Sample ID: 1703626-07
Sample Matrix: Ground Water

Units: ug/L

Analyst: VSC

Prepared: 3/28/17 16:30

8270D(SIM) Semi-Volatile Organic Compounds w/ Isotope Dilution

Analyte Results (MRL) MDL Method Limit DF Analyzed Sequence Batch

1,4-Dioxane 0.649 (0.250) 8270D SIM 1 03/29/17 12:52 C7C0449  CC72749
%Recovery Qualifier Limits

Surrogate: 1,4-Dioxane-d8 529 15-115

185 Frances Avenue, Cranston, RI 02910-2211
Dependability

.

Tel: 401-461-7181

Quality

Fax: 401-461-4486

. Service

http://www.ESSLaboratory.com
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ESS Laboratory

Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: Orleans MA

Client Sample ID: MW-8 (84-94)

Date Sampled: 03/27/17 18:31

Percent Solids:  N/A

All methods used are in accordance with 40 CFR 136.

ESS Laboratory Work Order: 1703626
ESS Laboratory Sample ID: 1703626-07
Sample Matrix: Ground Water

Classical Chemistry

Analyte Results (MRL) MDL Method
Ammonia as N 0.13 (0.10) 350.1
Chloride 37.8 (3.0) 9250
Nitrate as N 5.14 (0.210) 353.2
Nitrite as N 0.159 (0.010) 353.2
Sulfate 16.9 (5.0) 9038
Total Nitrogen 881 (40.2) 4500N

185 Frances Avenue, Cranston, RI 02910-2211
Dependability

Tel: 401-461-7181

.

Limit DF  Analyst Analyzed Units Batch
1 EEM  03/31/17 14:46 mg/L CC73019
1 EEM  03/30/17 15:24 mg/L CC73028
10 JLK  03/28/17 22:32 mg/L [CALC]
1 JLK  03/28/17 21:50 mg/L CC72848
1 EEM  03/30/17 17:30 mg/L CC73032
200 JLK  04/03/17 22:04 mg/L [CALC]

Fax: 401-461-4486

. Service

http://www.ESSLaboratory.com
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ESS Laboratory

Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: Orleans MA

ESS Laboratory Work Order: 1703626

Quality Control Data

Spike Source %REC RPD

Analyte Result MRL Units Level Result %REC Limits RPD Limit Qualifier
Dissolved Metals
Batch CC72806 - 200.7/6010BNoDigest
Blank
Iron ND 0.100 mg/L
Manganese ND 0.020 mg/L
LCS
Iron 2.47 mg/L 2.500 929 80-120
Manganese 0.488 mg/L 0.5000 98 80-120
8270D(SIM) Semi-Volatile Organic Compounds w/ Isotope Dilution
Batch CC72749 - 3535A
Blank
1,4-Dioxane ND 0.250 ug/L
Surrogate: 1,4-Dioxane-d8 3.26 ug/L 2.000 65 15-115
LCS
1,4-Dioxane 10.5 0.250 ug/L 10.00 105 40-140
Surrogate: 1,4-Dioxane-d8 3.19 ug/L 5.000 64 15115
LCS Dup
1,4-Dioxane 10.8 0.250 ug/L 10.00 108 40-140 3 20
Surrogate: 1,4-Dioxane-d8 2.97 ug/L 5.000 59 15-115
Classical Chemistry
Batch CC72836 - General Preparation
Blank
Dissolved Organic Carbon (1) ND 0.500 mg/L
Dissolved Organic Carbon (2) ND 0.500 mg/L
Dissolved Organic Carbon (Average) ND 0.500 mg/L
LCS
Dissolved Organic Carbon (1) 4.93 0.500 mg/L 5.000 99 80-120
Dissolved Organic Carbon (2) 5.30 0.500 mg/L 5.000 106 80-120
Dissolved Organic Carbon (Average) 5.12 0.500 mg/L
LCS Dup
Dissolved Organic Carbon (1) 4.93 0.500 mg/L 5.000 99 80-120 0.04 200
Dissolved Organic Carbon (2) 5.33 0.500 mg/L 5.000 107 80-120 0.6 200
Dissolved Organic Carbon (Average) 5.13 0.500 mg/L
Batch CC72840 - [CALC]
Blank
Nitrate as N ND 0.010 mg/L
Nitrite as N ND 0.010 mg/L
Nitrite as N ND 0.010 mg/L
LCS
Nitrate as N ND mg/L
Nitrite as N 0.254 mg/L 0.2497 102 90-110
Nitrite as N 0.254 mg/L 0.2497 102 90-110
185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401-461-7181 Fax: 401-461-4486 http://www.ESSLaboratory.com

Dependability

.

Quality

*

Service
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ESS LabOI‘atOI‘y BAL Laboratory ]

The Microbiology Division

Division of Thielsch Engineering, Inc. ; 5
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: Orleans MA ESS Laboratory Work Order: 1703626

Quality Control Data

Spike Source %REC RPD
Analyte Result MRL Units Level Result %REC Limits RPD Limit Qualifier

Classical Chemistry

Batch CC72841 - [CALC]

Blank

Nitrate as N ND 0.020 mg/L

Nitrate/Nitrite as N ND 0.020 mg/L

Nitrate/Nitrite as N ND 0.020 mg/L

Total Nitrogen ND 0.02 mg/L

LCcS

Nitrate as N 0.492 mg/L

Nitrate/Nitrite as N 0.492 mg/L 0.5000 98 90-110
Nitrate/Nitrite as N 0.492 mg/L 0.5000 98 90-110
Total Nitrogen 0.492 mg/L

Batch CC72848 - [CALC]

Blank

Nitrate as N ND 0.010 mg/L

Nitrite as N ND 0.010 mg/L

Nitrite as N ND 0.010 mg/L

LCS

Nitrate as N ND mg/L

Nitrite as N 0.253 mg/L 0.2497 101 90-110
Nitrite as N 0.253 mg/L 0.2497 101 90-110

Batch CC72849 - [CALC]

Blank

Nitrate as N ND 0.020 mg/L

Nitrate/Nitrite as N ND 0.020 mg/L

Nitrate/Nitrite as N ND 0.020 mg/L

Total Nitrogen ND 0.02 mg/L

LCS

Nitrate as N 0.496 mg/L

Nitrate/Nitrite as N 0.496 mg/L 0.5000 99 90-110
Nitrate/Nitrite as N 0.496 mg/L 0.5000 99 90-110
Total Nitrogen 0.496 mg/L

Batch CC72924 - TKN Prep

Blank

Total Kjeldahl Nitrogen as N ND 0.20 mg/L

Total Nitrogen ND 0.20 mg/L

LCS

Total Kjeldahl Nitrogen as N 18.6 2.00 mg/L 18.80 99 80-120
Total Nitrogen 18.6 2.00 mg/L

Batch CC73019 - NH4 Prep

Blank

Ammonia as N ND 0.10 mg/L

LCS

Ammonia as N 0.09 0.10 mg/L 0.09994 91 80-120

185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401-461-7181 Fax: 401-461-4486 http://www.ESSLaboratory.com
Dependability . Quality . Service
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ESS Laboratory

Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: Orleans MA

ESS Laboratory Work Order: 1703626
Quality Control Data

Spike Source %REC RPD
Analyte Result MRL Units Level Result %REC Limits RPD Limit Qualifier
Classical Chemistry
Batch CC73019 - NH4 Prep
LCS
Ammonia as N 1.02 0.10 mg/L 0.9994 102 80-120
Batch CC73028 - General Preparation
Blank
Chloride ND 3.0 mg/L
LCS
Chloride 31.0 mg/L 30.00 103 90-110
Batch CC73032 - General Preparation
Blank
Sulfate ND 5.0 mg/L
LCS
Sulfate 9.6 mg/L 9.988 96 85-115
Batch CC73050 - [CALC]
Blank
Nitrate as N ND 0.020 mg/L
Nitrate/Nitrite as N ND 0.020 mg/L
Nitrate/Nitrite as N ND 0.020 mg/L
Total Nitrogen ND 0.02 mg/L
LCS
Nitrate as N 0.506 mg/L
Nitrate/Nitrite as N 0.506 mg/L 0.5000 101 90-110
Nitrate/Nitrite as N 0.506 mg/L 0.5000 101 90-110
Total Nitrogen 0.506 mg/L
Batch CC73110 - TKN Prep
Blank
Total Kjeldahl Nitrogen as N ND 0.20 mg/L
Total Nitrogen ND 0.20 mg/L
LCS
Total Kjeldahl Nitrogen as N 20.9 2.00 mg/L 18.80 111 80-120
Total Nitrogen 20.9 2.00 mg/L
185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401-461-7181 Fax: 401-461-4486 http://www.ESSLaboratory.com

Dependability

.

Quality

*

Service
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ESS LabOI‘atOI‘y BAL Laboratory

The Microbiology Division

Division of Thielsch Engineering, Inc.
& & of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: Orleans MA ESS Laboratory Work Order: 1703626

U
D
ND
dry
RPD
MDL
MRL
LOD

Avg
NR
[CALC]
SUB

Notes and Definitions

Analyte included in the analysis, but not detected

Diluted.

Analyte NOT DETECTED at or above the MRL (LOQ), LOD for DoD Reports, MDL for J-Flagged Analytes
Sample results reported on a dry weight basis

Relative Percent Difference

Method Detection Limit

Method Reporting Limit

Limit of Detection
Limit of Quantitation

Detection Limit

Initial Volume

Final Volume

Subcontracted analysis; see attached report

Range result excludes concentrations of surrogates and/or internal standards eluting in that range.
Range result excludes concentrations of target analytes eluting in that range.

Range result excludes the concentration of the C9-C10 aromatic range.

Results reported as a mathematical average.

No Recovery

Calculated Analyte
Subcontracted analysis; see attached report

185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401-461-7181 Fax: 401-461-4486 http://www.ESSLaboratory.com
Dependability . Quality . Service
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ESS LabOI‘atOI‘y BAL Laboratory

The Microbiology Division

Division of Thielsch Engineering, Inc. ; >
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: Orleans MA ESS Laboratory Work Order: 1703626

ESS LABORATORY CERTIFICATIONS AND ACCREDITATIONS

ENVIRONMENTAL

Rhode Island Potable and Non Potable Water: LAI0O0179
http://www.health.ri.gov/find/labs/analytical/ESS.pdf

Connecticut Potable and Non Potable Water, Solid and Hazardous Waste: PH-0750
http://www.ct.gov/dph/lib/dph/environmental health/environmental laboratories/pdf/OutofStateCommerciall.aboratories.pdf

Maine Potable and Non Potable Water, and Solid and Hazardous Waste: R100002
http://www.maine.gov/dhhs/mecdc/environmental-health/dwp/partners/labCert.shtml

Massachusetts Potable and Non Potable Water: M-R1002
http://public.dep.state.ma.us/Labcert/Labcert.aspx

New Hampshire (NELAP accredited) Potable and Non Potable Water, Solid and Hazardous Waste: 2424
http://des.nh.gov/organization/divisions/water/dwgb/nhelap/index.htm

New York (NELAP accredited) Non Potable Water, Solid and Hazardous Waste: 11313
http://www.wadsworth.org/labcert/elap/comm.html

New Jersey (NELAP accredited) Non Potable Water, Solid and Hazardous Waste: RI006
http://datamine2.state.nj.us/DEP_OPRA/OpraMain/pi_main?mode=pi_by_site&sort order=PI NAMEA&Selectt+a+Site:=58715

United States Department of Agriculture Soil Permit: P330-12-00139

Pennsylvania: 68-01752
http://www.dep.pa.gov/Business/OtherPrograms/Labs/Pages/Laboratory-Accreditation-Program.aspx

185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401-461-7181 Fax: 401-461-4486 http://www.ESSLaboratory.com
Dependability . Quality . Service
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ESS Laboratory Sample and Cooler Receipt Checklist

Client: AECOM Environment - ENSR - KPB/MM ESS Project |D: 1703626
Date Received: 312812017
Shipped/Delivered Via: ESS Courier Project Due Date: 4/4/2017
Days for Project: 5 Day
1. Air bill manifest present? 6. Does COC match bottles? Yes
Air No.: NA
2. Were custody seals present? 7.1s COC complete and correct?
3. 1s radiation count <100 CPM? Yes 8. Were samples received intact?
4, Is a Cooler Present? Yes 9. Were labs informed about short holds & rushes? Yes) No/NA
Temp: 5.7 leed with: lce
10. Were any analyses received outside of hold time? Yes
5, Was COC signed and dated by client? Yes
11. Any Subcontracting needed? Yes I@ 12. Were VOAs received? Yes
ESS Sample IDs: ’ a. Air bubbles in aqueous VOAs? Yes / NG
Analysis: b. Does methanal cover soil completely? Yes / No/NA
TAT:
13. Are the samples properly preserved? I No
a. If metals preserved upon receipt: Date: Time: By:
b. Low Level VOA vials frozen: Date: Time: By:
Sample Receiving Notes:
14. Was there a need to contact Project Manager? Y@
a. Was there a need to contact the client? Yes / No
Who was contacted? Date: Time: By:
Air . .
Sample Container  Proper Sufficient . . Record pH (Cyanide and 608
Number D Container CUPPeS yonme Container Type Preservative Pesticides)
Present
o1 113180 Yes NA Yes 1L Paly - H2504 H2504
01 113187 Yes NA Yes 500 mL Poly - Unpres NP
01 113194 Yes NA Yes 250 mL Poly - Unpres NP
01 113204 Yes NA Yes 250 mL Amber - Unpres NP
o1 113215 Yes NA Yes VOA Vial - HCI HCI
01 113216 Yes NA Yes VOA Vial - HCI HCI
02 113181 Yes NA Yes 1L Poly - H2S04 H2504
02 113188 Yes NA Yes 500 mL Poly - Unpres NP
a2 113195 Yes NA Yes 250 mL Poly - Unpres NP
02 113205 Yes NA Yes 250 mL Amber - Unpres NP
02 113217 Yes NA Yes VOA Vial - HCI HCI
0z 113218 Yes NA Yes VOA Vial - HCI HCI
03 113182 Yes NA Yes 1L Poly - H28C4 H2504
03 113189 Yes NA Yes 500 mL Poly - Unpres NP
03 113196 Yes NA Yes 250 mL Poly - Unpres NP
03 113206 Yes NA Yes 260 mL Amber - Unpres NP
03 113219 Yes NA Yes VOA Vial - HCI HCI
03 113220 Yes NA Yes VOA Vial - HCI HCI
04 113183 Yes NA Yes 1L Poly - H2504 H2804
04 113190 Yes NA Yes 500 mL Poly - Unpres NP
04 113197 Yes NA Yes 250 mL Poly - Unpres NP
04 113207 Yes NA Yes 250 mL Amber - Unpres NP
04 113221 Yes NA Yes VOA Vial - HCI HCI
04 113222 Yes NA Yes VOA Vial - HCI HCI
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Client:

AECOM Environment - ENSR - KPB/MM

05
05
05

2nd Review

Completed
By

113184
113191
113198
113211
113212
113185
113162
113200
113186
113183
113202
113213
113214

Are barcode labels

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

rect

tainers?

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Reviewed
By:

| Z

ESS Laboratory Sample and Cooler Receipt Checklist

ESS Project 1D: 1703626
Date Received: 3/28/2017
1L Poly - H2504 H2504
500 mk. Poly - Unpres NP
250 mL Poly - Unpres NP
1L Amber - Unpres NP
1L Amber - Unpres NP
1L, Poly - H2504 H2S04
500 mL Poly - Unpres NP
250 mL Poly - Unpres NP
1L Poly - H2504 H2504
500 mL Poly - Unpres NP
250 mL Paly - Unpres NP
1L Amber - Unpres NP
1L Amber - Unpres NP
No
Date & Time: 5/0,)8://7 /0&7
¥
_~7 Date &Time: 5/28/17 o 2'7

Delivered
By:

(629

/ /’/ ’

Page 27 of 29



a
. ) o
(swil g =eq _w.w_.mm.ﬁm_mw im P89y (w9 apeq .m:.am:m_wv\&m paysibuiey - {sun ], 7 31eq vmhzwm:@wvm»ﬂm panaoay (awi} 3 elec] “ainjeubis) :Aq pausinbulsy . x
VY N - . ; g 2
0 REY VIO | o, P77 T o] 7 o] W v aay qpwiy e
(a1 % 91 ‘2imeubig) g voa_@omi (e % syec] "ainyeudls) :Ag peysinbuiisyd E {aun] ¢ 91eq ‘2umeubig) Ag pansoay (owi1 g sjeq ‘eameubls) :Aq paysinbulidy
: ¥ . : < g4 Q\n_. {rﬂ wrio, pErL Caimeiadws ], 19j000
. - Snsl/ A ‘JoeIU] Sjeeg
aseds siy} Ul sedi3 sisulEjuos pue saesesaid Jeyi0,, Aivads asesld spuauwituo ) \_\ ‘Juasalid J8joo)
. _ o 7\ MDY 1 4qpardwes . Auo osn Aoteloge
ZT YT V]V V] :eidwes sed sieueiuon o Jaquny :
\ Vi) OU oozl .,_2..._&8?..: QZH I0-0L  IOPHNG  HO®N 'eoYUZ-3  GOZSTEN-L [OUBYISN-G HOBN'G EONH-b $OSTHS I10HZ Penesald won-L 1@P0OD UONDEALSSald
D IS Dlono1l 2080, 2098 7078 VOAL ‘IL-6¢ TWO0SS TWO0E Y TWOSZE 186627 W O0L-| RWRIOA Jauieuos
941{2Y m & 3 [BiAn oweigs  Alodd  JORO-O . $SEID-D JauleNgns-0  @Mod Gog-8 sse|D Jequiy-DY  9HessED Jy-Ov ledA) Jeulejuod

Y] TRIRx (Pb-137) $-MWM W) 5, €27 | Lijizlo]
AR (Oh-%%) g -M V\) 9 Gogll ULzl <
PNIESINRR (QG-ORDG -NWW T T W 2 GOLT|Ujz[es| ©

X INX[x] VG -NW N T 9 ool kY h

N R VXD -NW M 9 o0sliuiti] <
ARNALX JSLATE - DWW 2 5 aohl [Lizf] T

MK AT 02 -NW MO 5 A
il w1} m 2  aleidureg xipeiy eidwes | . edAy sjdures :mw“w___.oo wonallon nm._nwwm
S O A O WL -4 L

= mv.ncw 3| .mm £0d - | mmo.mo _NC - ouﬁu\: D.\ﬁv.MwSQ\
EEEIS| # PRI IPYIO | sidoniny FUMDHLY

- .qu wﬁa\_mmem.mn_vwﬂ SNV3Td0O #108l0a4 suwiepn Auedwion %

(«— Awoadg aseald) o] setqedarjieg a0y DWHO T N

Poxg prepuersy | =P ] Qlu03osla :iBupmoie; a3 Jo Aue Joj jo2foid siu) $| _ - ogv-1oF (Lov) Xed 18Li-19p (LOv) 181
spwr . 8yeys AlojenbBay OLBZ0 1 UOISUBID 'SNUSAY SSOURI 684
Bujoday usny auirf win} ouf ‘Buuesuibug yosiail 0 UOISIAIG
IO | #wssa | AGOLSND 40 NIVHD B fioyeloqe SS3



mpagliarini
Typewritten Text
ORLEANS  mlp 3/28/17


a
. ) o
(swil g =eq w.__.am.ﬁm_mﬂ >m_ P89y (w9 apeq .m:.am:m_wv\&m paysibuiey - {sun ], 7 31eq EB&:\.&\ﬁ poARoaY (awi} 3 elec] “ainjeubis) :Aq pausinbulsy K
Y = - - - o
0 SRV TN o, 7777 m\b\uﬁ LS o W i ae qyli b
(a1 % 91 ‘2imeubig) g voa_@omi (e % syec] "ainyeudls) :Ag peysinbuiisyd AoE 1] % S1q ‘eunpeubls) (Ag pansoay (swl % sjeq ‘eumeubls) :Aq peysinbulay
: . .q 3 Q\n_. ¢/€ mp o, pE LS Cameledws L 191000
_ e Y7~ peysiees
aseds siy} Ul sedi3 sisulEjuos pue saesesaid Jeyi0,, Aivads asesld ISPUBUWILLOT) \_\ Juasaid 18j000
o . _ Ho 3 DI : fapoidues . Auo osn Aojelogen]
\m vV Y rapdeg Jod SI9UIRIUOY 10 JAQUINN :
\ Vi) OU OZE zo<o_ﬁ8m<.: QZH I0-0L  IOPHNG  HO®N 'eoYUZ-3  GOZSTEN-L [OUBYISN-G HOBN'G EONH-b $OSTHS I10HZ Penesald won-L 1@P0OD UONDEALSSald
D IS Dlono1l 2080, 2098 7078 VOAL ‘IL-6¢ TWO0SS TWO0E Y TWOSZE 186627 W O0L-| RWRIOA Jauieuos
941{2Y m & 3 [BiAn oweigs  Alodd  JORO-O . $SEID-D JauleNgns-0  @Mod Gog-8 sse|D Jequiy-DY  9HessED Jy-Ov ledA) Jeulejuod

Yo IR (Fo-F37) G-MA 2] 2, IC21 Lk _
MNA R (Oh-%%) g -MW V) 2 GO/ | Uzl <
X[ TAAEX (QG-0rNG - z,,z s £ GoLi|upzjeol S
N KK 2V - M9 o791} vy h
LSS SRy \z,z M) 9, o0S! | UjLd| T
NN JS10(g - W M 5 oonl [Lifld] ©
MNANX QAT 0D -MW ) 5 ol | Uizl |
N EHE s oot | LIS | sonitios | wonoeo |aevssa
LIS - |~ —
_W.lu. O m rvm. M W ng@ﬁvﬂgﬁ% .wCC.C:DﬁJ . 13GWNN X . F“._WJAEsz:m_m@:mm_wk@g
> m % 3| .mm #0d mmuoo - ﬂﬁﬁ\: D.\&w% wSQQ
I NI U TU DU 7oA )
- .qu aweN-jeloid #108l0a4 suwiepn Auedwion %
(«— Awoadg aseald) o] setqedarjieg AN OWYWO 7 10 i ;
1203 prepueis_] mpaD ]  2luc3ss|d 1 Bumnogic; a4} Jo Aue oy 19afoid sy | _ - o8- Lo (Lov) xed 1814-1oF (LoY) 18l
S ’ ayeys Alojenbay OLBZ0 1Y Uoisue?) ‘'anuany ssoueld gl
Bujoday usny . auirf win} ouf ‘Buuesuibug yosiail 0 UOISIAIG
FOOITD] | #essa | AQOLSND 40 NIVHD . fiojesoge] §§3




	Untitled_010
	Untitled_011
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_012
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_013
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_014
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_015
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_016
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_017
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_018
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_019
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_020
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_021
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_022
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_023
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_024
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_025
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_026
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_027
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_028
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_029
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_030
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_031
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_032
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_033
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_034
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_035
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_036
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_037
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_038
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_039
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_040
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_041
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_042
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_043
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_044
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_045
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_046
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_047
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_048
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_049
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_050
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_051
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_052
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_053
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_054
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_055
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_056
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_057
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_058
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_059
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_060
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_061
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_062
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_063
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_064
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_065
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_066
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_067
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_068
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_069
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_070
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_071
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_072
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_073
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_074
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_075
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_076
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_077
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_078
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_079
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_080
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_081
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_082
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_083
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_084
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_085
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_086
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_087
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_088
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_089
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_090
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_091
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_092
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_093
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_094
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_095
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_096
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_097
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_098
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_099
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_100
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_101
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_102
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_103
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_104
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_105
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_106
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_107
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_108
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_109
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_110
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_111
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_112
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_113
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_114
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_115
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_116
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_117
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_118
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_119
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_120
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_121
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_122
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_123
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_124
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_125
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_126
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_127
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_128
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_129
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_130
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_131
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_132
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_133
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_134
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_135
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_136
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_137
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_138
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_139
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_140
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_141
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_142
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_143
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_144
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_145
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_146
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_147
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_148
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_149
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817

	Untitled_150
	Orleans_PRB_QuarterlyMonitoringTM_DRAFT_051817


