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Falmouth Acapesket Peninsula Groundwater
Investigation Report

EXECUTIVE SUMMARY

MT Environmental Restoration has completed tasks defined in the August 14, 2014 Field Work
Plan for the Falmouth Acapesket Peninsula Groundwater Investigation project. Nitrogen loading
from point and non-point sources in the watersheds is impacting Falmouth’s south coastal
estuaries. The objective of the work was to collect specific initial information to assess
groundwater conditions related to nitrate in the vicinity of Lewis Neck (Acapesket peninsula) in
East Falmouth. The information gathered during this effort may also inform future efforts to
evaluate nitrate treatment systems.

A Permeable Reactive Barrier (PRB) is a type of nitrate treatment system designed to intercept
and reduce nitrate concentrations in groundwater. A PRB would be most cost effective where:

1. Geologic and hydrogeologic conditions are well understood such that the required
location and dimensions of the barrier can be accurately specified

2. Groundwater chemistry is defined and favorable for efficient implementation of
treatment

3. Groundwater transport of nitrogen to the pond is significant (i.e., high concentration and
high flow = high mass flux)

Soil borings and monitoring wells were installed at three locations on the western side of the
peninsula 3,500 feet south of the mainland (RT 28-East Falmouth Highway) adjacent to the
upper reach of Great Pond. One round of groundwater sampling and analysis was completed.

Results of the study indicate:

e The freshwater sand and gravel aquifer is approximately 50 ft thick near the center of the
peninsula and underlain by saline groundwater; flow appears to be local and lateral or
radial off the peninsula (to the northwest in the immediate study area)

e  Groundwater chemistry is generally conducive to operation of a PRB

e Nitrate was the only detectable form of nitrogen

e Limited testing showed nitrate concentrations are relatively low and the horizontal
groundwater velocity is slow, on the order of 32 ft per year to 77 ft per year in the study
area

e Aquifer materials are outwash sand and gravel to the depth of investigation 85 ft below

ground surface (BGS)

e The fresh groundwater is well-oxygenated while the saline groundwater is anoxic

Sufficient data to evaluate mass flux is critical to assess groundwater nitrate remediation options.
The limited testing completed during this study provides useful new information but does not
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include sufficient data to reach definitive conclusions regarding mass flux. The relatively low
concentration of nitrate observed in the few samples collected to date and slow groundwater
velocity indicate that mass flux of nitrate from the section of the peninsula investigated out to
Great Pond may be low. A location with low mass flux is not ideal for a Permeable Reactive
Barrier. Additional information is necessary to evaluate mass flux in the study area.

The slow groundwater velocity observed in the study area results in a long travel-time from the
center of the peninsula to the shoreline, likely greater than 10 years. This long travel time may
allow for limited natural attenuation of nitrate through denitrification, if there are localized zones
of low oxygen concentration, reducing nitrate migration from inland sources on the peninsula to
Great Pond. Sources of nitrate along the immediate shoreline, where transport-time to the pond
is short with little time for attenuation, may be more significant than inland sources on the outer
peninsula.

1.0 INTRODUCTION

MT Environmental Restoration has completed tasks defined in the August 14, 2014 Field Work
Plan for the Falmouth Acapesket Peninsula Groundwater Investigation project. The project area
is illustrated on Figure 1.

Nitrogen loadings from point and non-point sources in the watersheds are impacting Falmouth’s
south coastal estuaries. The objective of the work was to collect specific initial information to
assess groundwater conditions related to nitrate in the vicinity of the Acapesket peninsula in East
Falmouth. One approach to nitrate remediation is to design PRBs to stimulate denitrifying
bacteria by the placement of organic substrates in the subsurface or by other means. Organic
substrates generate high dissolved organic carbon concentrations, resulting in consumption of
oxygen and making the use of nitrate for respiration by naturally occurring bacteria energetically
favorable. The work included a field investigation to characterize aquifer materials and collect
groundwater elevation and chemistry data and inform future efforts to evaluate nitrate treatment
systems..

The completed field investigation included:

e Installation of a multi-level monitoring well cluster with individual 2-inch diameter
screens and risers near the end of Seaview Drive

e Installation of one 2-inch diameter water table well near the intersection of Seaview
Drive and Shorewood Drive

e Installation of one 2-inch diameter water table well near the intersection of Harborview
Drive and Shorewood Drive

e Collection of soil cores from selected depths to confirm soil type

e Collection of one soil sample for laboratory analysis to determine soil orthophosphate
concentration

o Assessment of groundwater elevations relative to vertical datum NAVD 88 and
determination of the local direction of groundwater flow

e Monitoring of field parameters (dissolved oxygen, oxidation reduction potential, specific
conductivity and pH) during groundwater sampling
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e Collection of groundwater samples for laboratory analyses to assess groundwater
chemistry

The study area was located on the west side of the Acapesket Peninsula in the vicinity of
Shorewood Drive, south of Shorecrest Drive and north of Harborview Drive. The area borders
the upper Great Pond estuary, which, according to the Massachusetts Estuaries Project (MEP),
has some of the highest nitrogen levels and lowest environmental health within the Great Pond
system (Howes, 2005).

2.0 SOIL BORINGS AND MONITORING WELL INSTALLATION

Monitoring well installations were completed in the Town right-of-way near the edge of the
paved roadway at three locations including MTER-1 (Seaview Drive), MTER-2 (Shorewood
Drive), and MTER-3 (Harborview Drive). Monitoring well locations are shown on Figure 1.
The owners of adjacent properties were notified of the proposed well installations in advance.
Dig Safe System Inc. and the Town of Falmouth Water Department were also notified in
advance for subsurface utility marking.

Soil Borings were completed using a Geoprobe 6600 rig starting on November 4, 2014. The
boring method is generally referred to as direct push. As the tools are advanced the particles in
the subsurface are rearranged by application of weight and percussion; no soil cuttings are
generated in the process. Subsurface stratigraphy was assessed by collecting soil samples in 60-
inch Macro-Core (Geoprobe Systems) plastic liners at ten-foot depth intervals from the MTER-1
location (see Figure 1). The samples were collected to a maximum depth of 85 feet below land
surface (-58.46 ft elev.) on November 4, 2014. Aquifer materials were predominantly medium
sand with a range of fine to course sand and some fine gravel. One soil sample (MTER-S1) was
collected from the saturated zone at the MTER-1 location, approximately 25 ft below land
surface, for laboratory analysis of orthophosphate.

Geoprobe 660 rig cre\';v installing soil boring
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Macro-Core section showing fine to medium sand at the water table
(~24 ft below ground surface [BGS] MTER-1D)

Attempts to collect groundwater profile samples at the MTER-1 location on November 4 and
November 5, 2014 with a Geoprobe SP22 groundwater sampler were unsuccessful. The
Geoprobe SP22 sampler is advanced to the target sample depth at the end of Geoprobe casings
with a well screen inside a protective pipe and then retracted several feet to expose the screen for
sampling. The screen failed to deploy correctly, possibly due to running sands entering and
jamming the sampler. In order to obtain groundwater samples from multiple elevations at the
MTER-1 location, three additional deeper monitoring wells were installed on November 14,
2014, completing a four well multi-level well cluster.

The water table monitoring wells MTER-1D, MTER-2, and MTER-3 were installed on
November 5, 2014. Soil cores were collected at these locations for assessment of stratigraphy at
the targeted shallow well screen elevation. Similar sandy materials were found at all locations.
Boring logs with more specific soil descriptions are included in Appendix A. Top of well casing
elevations (NAVDS8S8) were surveyed by Town of Falmouth staff. The accuracy was reported to
be within 0.01 ft.

The MTER-1 wells were labeled MTER-1A through MTER-1D, with MTER-1A identifying the
deepest screen. Monitoring well construction details and screen intervals are shown in Table 1.
All well casings were constructed with 2-inch schedule 40 PVC pipe with flush threaded joints
and 10 ft schedule 40 PVC 10 slot (.010 inch) screens. Wells were completed at the surface with
flush mounted steel covers.

3.0 ASSESSMENT OF THE DIRECTION OF GROUNDWATER FLOW

Water table measurements, well development to clear fine sediment, and groundwater sampling
were completed on November 18, 2014. Groundwater elevation data are shown in Table 2.
Groundwater elevation measurements from November 18, 2014 were used to assess the direction
of groundwater flow by creating a groundwater contour map. The groundwater contour map is
shown on Figure 1 and indicates groundwater flow to the northwest. Water elevations were
measured again on 12/3/2014 and confirmed the same flow direction. Based on the direction of
groundwater flow MTER-2 is the most downgradient well of the set. Groundwater gradients
may be influenced by tidal fluctuation in Great Pond.
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4.0 FIELD AND LABORATORY ANALYSES

The monitoring wells were developed and sampled by pumping with a submersible Whale pump.
Groundwater parameters (pH, temperature, dissolved oxygen, oxidation reduction potential, and
conductivity) were monitored for stability with an In-Situ Inc. TROLL 9500 water quality meter
with a flow-through cell prior to sampling. Groundwater samples were submitted to the
TestAmerica Laboratory for specified analyses. A summary of groundwater quality data is
presented in Table 2. All quality control criteria were within acceptable limits and laboratory
reports with results of analyses can be found in Appendix C.

4.1 Soil Analysis

One soil sample was collected from the saturated zone at the MTER-1 location, approximately
25 ft below land surface, for laboratory analysis of orthophosphate, which was detected at a
concentration of 1.1 mg/kg. This nutrient is necessary for biological growth and the
concentration would be important to consider in designing a PRB.

4.2 Groundwater Analyses
Field Parameters

Field monitoring of groundwater parameters showed high specific conductivity in water pumped
from the deepest screened well MTER-1A, and indicated that the well is screened in saline
groundwater. The saline groundwater is anoxic with less than 1 mg/L of dissolved oxygen and a
very low oxidation reduction potential. The field data indicated that the shallower wells at this
location (MTER-1B, MTER-1C, and MTER-1D) and the water table wells at MTER-2 and
MTER-3 were screened in fresh oxygenated water. Relatively low oxidation reduction potential
values were recorded at the intermediate depth screens, MTER-1B and MTER-1C. The pH was
lower, indicating more acidic conditions, at the water table wells compared to the deeper
screened wells.

Nitrogen Compounds

Samples from all wells were submitted for analysis of nitrate nitrogen concentrations. Nitrate
was detected in the freshwater but not in the saline groundwater. A reference background nitrate
concentration, unaffected by wastewater disposal, of 0.46 mg/L was previously reported for
Cape Cod by the United States Geological Survey (USGS) (LeBlanc, 1984). Earlier data from
Frimpter and Gay, 1979, indicate uncontaminated groundwater may have less than 0.1 mg/L
nitrate nitrogen. Nitrate concentration results for the test wells ranged from 0.13 to 1.3 mg/L.
The highest concentration of nitrate detected, 1.3 mg/L, was found at the most downgradient
well MTER-2. Samples from the water table wells (MTER-1D, MTER-2 and MTER-3) were
also submitted for analysis of nitrite nitrogen, ammonia nitrogen, and Total Kjeldahl Nitrogen
(TKN = organic nitrogen + ammonia nitrogen). Nitrate was the only form of nitrogen detected.

Alkalinity

Samples from the water table wells were submitted for analysis of total and bicarbonate
alkalinity. Total alkalinity is a measure of the capacity of water for neutralizing or buffering an
acid solution. The alkalinity results showed a range of 3.1 to 9.5 mg/L, indicating the water has
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a low buffering capacity. The alkalinity present is limited to bicarbonate alkalinity, associated
with the formation of carbonic acid from carbon dioxide and water.

Major Ions

Samples from all wells were submitted for analysis of the anions chloride and sulfate. High
concentrations of chloride (14,800 mg/L) and sulfate (2,000 mg/L) were found in the saline
groundwater (MTER-1A) and relatively low concentrations were found in the wells screened in
fresh water. Fresh water chloride concentrations ranged from 10.1 to 26.8 mg/L. The fresh
water concentration of sulfate ranged from 7.2 to 10.7 mg/L. The USGS reported background
concentrations of chloride and sulfate on Cape Cod of 8.1 mg/L and 5.2 mg/L respectively
(LeBlanc, 1984).

Elements

Samples from the water table wells were submitted for analysis of dissolved iron and manganese
and for boron. Results showed low concentrations (< 1mg/L) of dissolved iron and manganese
for all water table wells, typical of well oxygenated groundwater on Cape Cod. Under anoxic
conditions, iron and manganese may be dissolved from aquifer solids into solution at higher
concentration. Boron was detected in all three water table wells with a concentration range of
0.0066 mg/L to 0.012 mg/L; the highest concentration was found at the downgradient well
MTER-2. Boron is present in household products and wastewater and groundwater
concentrations higher than background values may indicate the presence of wastewater (USEPA,
2008). The USGS found boron in a subsurface sewage plume on Cape Cod at 0.4 mg/L and
reported background values of about 0.050 mg/L (LeBlanc, 1984).

Dissolved Organic Carbon

Samples from the water table wells were submitted for analysis of dissolved organic carbon
(DOC) and concentrations were found to range from 0.88 to 1.2 mg/L. The USGS reported
background concentrations of total organic carbon, which may be higher than dissolved
concentrations, in Cape Cod groundwater at 2.1 mg/L (LeBlanc, 1984). DOC concentrations
that may be considered background were found to range from 0.1 to 1.9 mg/L in groundwater
collected from monitoring wells at a forested location in the Crane Wildlife Management Area in
Falmouth (Pabich, 2000).

5.0 DISCUSSION

5.1 Geology and Hydrogeology of the Study Area

Soil borings showed glacial sand and gravel outwash deposits to the vertical extent of
investigation. The outwash is characterized by fine to coarse sand with some gravel and silt.

Groundwater elevation measurements from November 18, 2014 were used to assess the direction
of groundwater flow by creating a groundwater contour map. This map indicated that
groundwater flow is to the northwest.
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The average groundwater velocity in the area can be estimated by a form of Darcy's Law
expressed as V = Ki/n, where:

V = average groundwater velocity

K = hydraulic conductivity of aquifer materials
1 = hydraulic gradient

n = effective porosity of the aquifer materials

The slope of the potentiometric surface (water table) establishes the hydraulic gradient. The
groundwater gradient beneath the study area was estimated to be 0.00014 ft/ft based on water
table elevations measured at monitoring wells (Table 2). This is a relatively slight gradient. A
review of groundwater assessment information from a nearby remediated historical gasoline
release site (the 21E site), located 3,600 ft away at the north mainland end of the Acapesket
Peninsula near the corner of East Falmouth Highway and Acapesket Road, provided relevant
values for hydraulic conductivity. Based on direct measurement and aquifer tests conducted at
the 21E site, the hydraulic conductivity can be assumed to range from 250 ft/day to 312 ft/day
(ABB, 1994). The USGS has reported a range of effective porosity for sand and gravel of 20 to
40 percent (Leblanc, 1984). Based on hydraulic conductivity of 250 ft/day to 312 ft/day and an
effective porosity of 20% to 40%, the groundwater velocity was estimated to range from 0.088
ft/day to 0.21 ft/day or 32 ft/year to 77 ft/yr. The groundwater gradient may vary seasonally or
periodically based on changing recharge conditions and may be affected by tidal elevation close
to the shoreline.

Based on this calculated groundwater velocity, groundwater travel time from MTER-1, the most
upgradient location, to the shoreline of Great Pond is greater than 10 years. This well location is
close to the center of the Acapesket peninsula and likely near a point of groundwater divide
between flow to the west toward Great Pond and flow to the east toward Green Pond. Vertical
groundwater flow down may be significant at this location. The estimated time of travel from
monitoring wells MTER-2 and MTER-3 to the shoreline of Great Pond is approximately 5 years.
The slight groundwater gradient and resulting slow groundwater velocity is markedly different
from the observed gradient and velocity at the 21E site to the north near East Falmouth Highway
where groundwater flow was found to be 2.6 ft/day (ABB, 1994). It is also significant to note
that the assessment information from the 21E site provides a confirmed flow path for
groundwater flowing from north to south just west of the center of the Acapesket peninsula.
Data from numerous monitoring wells indicated that groundwater flows south from the source a
little over 1,000 ft and then turns more westerly, flowing to the shoreline of Great Pond
approximately 1,500 ft south of East Falmouth Highway (ABB, 1994). A map showing the
known groundwater flow path from the 21E site and the local groundwater flow direction in the
study area is included as Figure 2.

A Conceptual Site Model Cross Section of the peninsula was prepared to help visualize sampling
locations and findings and is included in Appendix B (Modified from presentation by CDM
Smith). Saline groundwater was encountered below the freshwater lens at the MTER-1 location.
The MTER-1A well screen indicated the presence of salt water based on conductivity, chloride,
and sulfate concentrations. MTER-1A is screened at elevation -50.46 ft to -60.46 ft. Additional
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information on the depth of saline groundwater was obtained by measuring conductivity in
deionized water mixed with retained soil samples from various depths. The water mixed with
soil core material collected from elevation -43.46 ft to -48.46 ft and deeper exhibited elevated
specific conductance, while water mixed with soil cores from -33.46 ft to -38.46 ft and shallower
showed low specific conductance (data not shown). A band of reddish orange stained sand with
precipitated iron was encountered in a section of soil core from approximately 75 ft below land
surface (-48.46 ft elevation). Given the presence of oxic fresh groundwater over anoxic saline
groundwater with a very low redox potential, this band of precipitated iron oxides is potentially a
visual indicator of the transition zone. High dissolved iron that is likely present (not measured)
in the anoxic saline groundwater may be precipitated where it comes in contact with oxic fresh
groundwater. Charette and Sholkovitz (2002) reported the presence of similar bands of
precipitated iron oxide in soil cores from the intertidal zone of Waquoit Bay in Falmouth. For
the location they investigated, Charette and Sholkovitz hypothesized an opposite scenario with
the same result, the precipitation of iron from anoxic fresh groundwater carrying dissolved
ferrous iron at the groundwater-seawater interface where it contacts oxygenated seawater.
Chloride and conductivity data along with the observed iron banding suggest that the
fresh/saltwater interface is likely near -48 ft elevation and that the freshwater lens is
approximately 50 ft thick at the MTER-1 location near the center of the peninsula.

Soil core from approimately 75 feet below land surface
(-48.46 ft elevation) showing precipitated iron

Groundwater flow in the study area appears to be predominantly local with flow from the center
of the peninsula generally toward the west. There may be lateral flow off the peninsula or local
variation depending on groundwater recharge resulting in mounding with radial flow that
accounts for the observed northwest flow direction.

The known flow path for groundwater onto the Acapesket Peninsula west of center from the
north, the presence of saline groundwater at an approximate elevation of -48 ft, and the flow
direction observed in the study area, indicate that groundwater on the outer portion of the
Acapesket Peninsula, more than 1,500 feet south of East Falmouth Highway, is likely present as
a result of local recharge. These data also suggest that groundwater flows radially off the
peninsula.
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5.2 Nitrogen Assessment

Nitrate was the only form of nitrogen detected with a maximum concentration of 1.3 mg/L found
at the most downgradient well MTER-2. Data from this study are limited to one round of
groundwater sampling from three sampling locations and are unlikely to be fully
representative of the concentration in the area and over time. Nitrate observed in the study
area was found to be at a relatively low concentration compared to other nearby sampling
locations. Past nitrate monitoring at the 21E site 3,600 ft to the north near East Falmouth
Highway showed a highly variable concentration ranging from 1.7 mg/L to 12.5 mg/L nitrate
over a period of 5 years. According to the USGS, a multi-level monitoring well recently
installed on the east side of the Acapesket Peninsula near Green Pond was found to have a
maximum nitrate concentration of 9.8 mg/L (Denis LeBlanc, USGS personal communication).

Considering that the monitoring wells were only sampled one time at three locations, some
potential reasons for the relatively low observed nitrate concentrations include:

e The limited potential for encountering septic plumes with such a small number of
monitoring wells

e The density of housing in the study area limits the number of septic systems and lawns
forming septic plumes and contributing nitrate to groundwater

e Secasonality and intensity of use may result in significant temporal fluctuations in
concentration

e Two of the three well locations had only one ten ft screen at the water table; septic
plumes from farther upgradient may be present at greater depth

Calculating the mass flux of nitrate is a useful way to evaluate the findings and is a common
assessment when planning groundwater remediation. The mass flux of a contaminant in
groundwater is the mass that passes through a predefined cross sectional area over a period of
time expressed as mass/time/area (e.g., kg/yr/m?). The mass flux calculation is sensitive to both
nitrate concentration and groundwater velocity (ITRC, 2010). As an example, the observed
nitrate maximum concentration of 1.3 mg/L can be used to estimate mass flux across a defined
transect representing the Acapesket watershed flow to the upper reach of Great Pond. The flux
was estimated considering the specific discharge, also known as the Darcy Velocity of
groundwater and a representational cross sectional area of the aquifer 5,000 feet long by 50 feet
deep. The estimated mass flux through this cross sectional area is approximately 140 kg/yr
(0.00056 kg/yr/m?). Data from this study are limited to one round of groundwater sampling from
three sampling locations and are unlikely to be fully representative of nitrate concentration and
mass flux. Based on sampling locations, this mass flux estimate would not take into account
nitrate from septic systems west of Shorewood Drive along the shoreline downgradient of the
groundwater sampling locations.

5.3 Groundwater Chemistry

The groundwater chemistry data collected are useful for considering the fate and transport of
nitrogen and ultimately designing a groundwater nitrate treatment system. Denitrification can be
mediated by heterotrophic bacteria in the aquifer that consume dissolved organic carbon and use
nitrate as an electron acceptor, resulting in the conversion of nitrate to inert nitrogen gas. The
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presence of dissolved oxygen is known to inhibit denitrification. Laboratory results showing
relatively low concentrations of dissolved iron and manganese in samples from the water table
wells supported direct field measurements that showed the fresh water is generally well
oxygenated. Dissolved iron and manganese analyses were limited to samples collected from the
water table wells. The redox potential (ORP) measured in shallow groundwater was in the
positive range, where use of oxygen as an electron acceptor is energetically favorable. The
oxygen levels observed at the deeper freshwater well screens MTER-1B and MTER-1C were
also near saturation, however the ORP measured in groundwater at these screens was lower with
negative values -132 mV and -121 mV respectively. Lower redox potentials may indicate
reducing conditions where denitrifying bacteria may be active (Rivetta, 2008). While bulk
measurements of dissolved oxygen and dissolved iron and manganese in groundwater generally
indicate aerobic conditions, there may be localized micro-environments on the pore-scale where
oxygen is limited and denitrification is energetically favorable (Rivetta, 2008; Pabich, 2000;
Weiskel and Howes, 1992).

Several lines of evidence exist for denitrification in groundwater including observations of
decreasing concentrations of nitrate and DOC along groundwater gradients, mass balance
calculations showing loss of nitrogen in studied aquifers, and direct measurement of
denitrification (Valiela, 1997). Denitrification was observed in groundwater during an
investigation of septic system effluent plumes on Cape Cod using stable isotopes (denitrifying
organisms preferentially use the lighter isotope '*N, resulting in enrichment of the heavier
isotope '°N). Higher rates of denitrification were observed where both nitrate and dissolved
organic carbon concentrations were higher (Pabich, 2000). Dissolved organic carbon was found
at a maximum concentration of 1.2 mg/L at the downgradient well MTER-2. This concentration
is near what may be considered a background concentration, but it was found with the highest
concentration of nitrate and boron and taken together, these results may indicate the presence of
dilute wastewater.

Saline groundwater was encountered at depth, roughly 50 ft below the water table at the MTER-
1 location near the center of the peninsula as indicated by high specific conductance and chloride
and sulfate concentrations. The saline groundwater was also found to be anoxic with a very low
ORP and nitrate was not detected. Analyses for other forms of nitrogen were not completed on
saline groundwater samples.

The observed low fresh groundwater alkalinity indicates that the water has a low buffering
capacity and may be subject to acidification by some potential nitrate groundwater treatment
systems. The low concentration of sulfate observed in fresh groundwater monitoring wells is
beneficial to certain nitrate treatment systems. Sulfate in high concentration would be a
significant competing electron acceptor in biological systems, exerting a demand for substrate
added to groundwater to stimulate use of nitrate as an electron acceptor in bacterial respiration.

Boron was detected in all three water table wells with a concentration range of 0.0066 mg/L to
0.012 mg/L; the highest concentration was found at the downgradient well MTER-2. Like
dissolved organic carbon discussed above, the concentration in the downgradient well was near
what may be considered a background concentration, but the highest concentration was found in
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the same monitoring well that also had the highest concentration of nitrate and boron may
indicate the presence of dilute wastewater.

6.0 CONCLUSIONS

The objective of the work was to collect specific initial information to assess groundwater
conditions related to nitrate in the vicinity of the Acapesket peninsula in East Falmouth. The
information gathered during this effort may also inform future efforts to evaluate nitrate
treatment systems.

Results of the study indicate:
e The freshwater sand and gravel aquifer is approximately 50 ft thick near the center of the

peninsula and underlain by saline groundwater; flow appears to be local and radial off
the peninsula (to the northwest in the immediate study area)
e  Groundwater chemistry is generally conducive to operation of a PRB
e Nitrate was the only detectable form of nitrogen
e Limited testing showed nitrate concentrations are relatively low and the horizontal
groundwater velocity was relatively slow and estimated to range from 0.088 ft/day to
0.21 ft/day or 32 ft/year to 77 ft/yr in the study area
Aquifer materials are outwash sand and gravel to the depth of investigation 85 ft BGS

The fresh groundwater is well-oxygenated while the saline groundwater is anoxic

Sufficient data to evaluate mass flux is critical to assess groundwater nitrate remediation options.
Data from this study are limited to one round of groundwater sampling from a limited number of
sampling locations and are unlikely to be fully representative of the concentration in the area and
over time. However, the relatively low concentration of nitrate observed in the samples collected
to date and slow groundwater velocity indicate a potentially low mass flux of nitrate from the
section of the peninsula investigated out to Great Pond. A location with low mass flux is not
ideal for a Permeable Reactive Barrier. Additional investigation of this study area is necessary
to determine if the flux rate could be significantly higher.

Based upon the results and discussions raised through this study, the Town is also
interested in evaluating hydrogeologic conditions north of this area on the peninsula where
models and previous field work have indicated steeper gradients and higher groundwater
velocities in the vicinity of public lands for potential future use.

The slow groundwater velocity estimated through the data from this limited study indicate travel-
time from the center of the peninsula to the shoreline is likely greater than 10 years. This long
travel time may allow for limited natural attenuation of nitrate through denitrification if micro-
environments with low oxygen levels are present, reducing nitrate migration from inland sources
on the peninsula to Great Pond. Sources of nitrate along the immediate shoreline, where
transport-time to the pond is short with little time for attenuation, may be more significant
than inland sources on the outer peninsula.
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Falmouth Acapesket Groundwater Investigation
Table 1 Monitoring Well Construction Details

Total Screen Screen Top Bottom
Easting Surface TOC Well | Beginning End Screen Screen | Screen
Northing Coordinate | Elevation | Elevation | Depth Depth Depth | Elevation | Elevation | Length
Location | Coordinate (ft) (ft) (ft) (ft) (ft bgs) [ (ft bgs) (ft bgs) (ft) (ft) (ft) Inst. Date Address
MTER-1A 2669273.219| 910026.638 26.54 NM 87.00 77.00 87.00 -50.46 -60.46 10| 11/14/2014 36 Seaview
MTER-1B 2669273.219| 910026.638 26.54 NM 62.00 52.00 62.00 -25.46 -35.46 10 11/14/2014 36 Seaview
MTER-1C 2669273.219| 910026.638 26.54 NM|[ 47.00 37.00 47.00 -10.46 -20.46 10| 11/14/2014 36 Seaview
MTER-1D 2669273.219| 910026.638 26.54 26.14 32.00 22.00 32.00 4.54 -5.46 10 11/5/2014 36 Seaview
MTER-2 2669400.233| 909385.891 19.96 19.58| 26.00 16.00 26.00 3.96 -6.04 10| 11/5/2014[174 Shorewood
MTER-3 2668753.872| 909397.569 20.96 20.55| 27.00 17.00 27.00 3.96 -6.04 10| 11/5/2014| 4 Harborview
Notes:

bgs - below ground surface
Elevation Datum - North American Vertical Datum of 1988 (NAVD 88),
NM - Not Measured
All wells constructed with 2-inch Schedule 40 PVC threaded flush joint

casings, 10 ft screens with Schedule 40 PVC .010" 10 slot well screen




Falmouth Acapesket Groundwater Investigation
Table 2 Groundwater Elevation and Analytical Data Summary

Deep Screen Wells

Water Table Wells

Sample ID/Location MTER-1A MTER-1B MTER-1C MTER-1D MTER-2 MTER-3
Well Screen Elevation (ft) -50.46 to -60.46 | -25.46 to -35.46 |-10.46 to -20.46 4.54 to -5.46 3.96 to -6.04 3.96 to -6.04
Sampling Date 11/18/2014 11/18/2014 11/18/2014 11/18/2014 11/18/2014 11/18/2014
TestAmerica Lab ID # 480-71627-1 480-71627-2 480-71627-3 480-71627-4 480-71627-5 480-71627-6
FIELD MEASUREMENTS

Top of Casing Elevation (ft) NM NM NM 26.14 19.58 20.55

Depth to Water (ft-btoc) Pre-purge 24.66 24.59 24.65 24.48 18.00 18.91
Groundwater Elevation (ft) NM NM NM 1.66 1.58 1.64

FIELD PARAMETERS

pH (SU) 6.3 6.6 6.1 5.7 5.1 5.9
Temperature ("C) 11.3 11.4 11.6 12.5 12.6 13.3
Dissolved Oxygen (DO; mg/L) 0.6 9.1 8.1 10.7 7.4 10.9

Redox Potential (ORP; mV) -501 -132 -121 43 162 158
Conductivity (mS/cm) 36,990 84 158 79 111 108
NITROGEN

Nitrate as N (mg/L) 0.05 U 0.15 0.13 0.13 1.3 0.63

Nitrite as N (mg/L) NS NS NS 0.05 U 0.05 U 0.05 U
Ammonia (mg/L) NS NS NS 0.02 U 0.02 U 0.02 U
Total Kjeldahl Nitrogen (mg/L) NS NS NS 0.2 U 0.2 U 0.2 U
ALKALINITY

Total Alkalinity (mg/L) NS NS NS 8.4 3.1 J 9.5
Bicarbonate Alkalinity (mg/L) NS NS NS 8.4 3.1 J 9.5
ANIONS

Chloride (mg/L) 14,800.0 11.6 26.8 10.1 14.9 13.3
Sulfate (mg/L) 2,000.0 7.2 10.7 7.2 8.4 8.0
Elements

Dissolved Iron (mg/L) NS NS NS 0.20 J 0.098 0.064
Dissolved Manganese (mg/L) NS NS NS 0.50 0.32 0.24

Boron (mg/L) NS NS NS 0.0066 J 0.012 J 0.0085 J
DISSOLVED ORGANIC CARBON (DOC)

DOC (mg/L) NS NS NS 0.88 J 1.2 1.2

Notes:

U - The compound was not detected at the indicated concentration.
J - Data indicates the presence of a compound that meets the identification criteria.

The result is less than the quantitation limit but greater than zero.

NS - Not Sampled / NM-Not Measured

Values in bold were detected above the Minimum Detection Limit

ft-btoc = feet below top of well casing

Elevation Datum - North American Vertical Datum of 1988 (NAVD 88),

The concentration given is an approximate value.




Appendix A

Soil Boring Logs



MONITORING WELL BORING LOG Boring No.  SB/MTER-1A
MT Environmental Restoration Date: 11/14/2014
Project: Falmouth Acapesket Investigation Completion Depth: §87'
Boring Contractor: New England Geotech Elevation:
Boring Equipment: Direct Push, 2" casing Inspector: JFB
Page 1 of 2
Proportions Used: Abbreviations:
Color Angular Misc. Size
trace (tr) 0-10% Blue (BI) Green (Gr) Round (rnd.)  Fragments (frag.) Fine = (f) Fine to Coarse = (f-c)
little (1i) 10 - 20% Red (R)  Gray (Gy) Angular (ang.) Cement (cem.) Medium= (m) Very=(v)
some (so0) 20 -35% Light (It) Brown (Br) Well-Graded Sand (SW) Coarse = (c) More/Less = (+/-)
and 35-50% Dark (dk) Orange (Or) Poorly-Graded Sand (SP) Dark = (dk)
Rust (Ru) Black (Blk) Well-Graded Gravel (GW)
Poorly-Graded Gravel (GP)
Below Land Surface (BLS)
Not Available (N/A)
Depth USCS USCSs PID Well | Depth
Feet Description Penetration Recovery Code Color (parts per million) Comments Details  Feet
0 Cement — 0
5 5
NativeSoil — 5
10 10
15 15
Bentonite Seal —p
20 sand f to m some gravel, trace f gravel 5 48" ang = tan N/A 20
25 25
30 sand fto ¢ 5 29" ang = tan N/A 30
35 35
40 sand mto ¢ 5 27" ang = tan N/A 40
45 45
50 course sand 5 50" ang = tan N/A 50




MONITORING WELL BORING LOG

Boring No.

SB/ MTER-1A

MT Environmental Restoration
Project: Falmouth Acapesket Investigation

Date: 11/14/2014

Completion Depth: §87'

Boring Contractor: New England Geotech Elevation:
Boring Equipment: Direct Push, 2" casing Inspector: JFB
Page 1 of 2
Proportions Used: Abbreviations:
Color Angular Misc. Size
trace (tr) 0-10% Blue (BI) Green (Gr) Round (rnd.)  Fragments (frag.) Fine = (f) Fine to Coarse = (f-c)
little (1i) 10 - 20% Red (R)  Gray (Gy) Angular (ang.) Cement (cem.) Medium= (m) Very=(v)
some (so0) 20 -35% Light (It) Brown (Br) Well-Graded Sand (SW) Coarse = (c) More/Less = (+/-)
and 35-50% Dark (dk) Orange (Or) Poorly-Graded Sand (SP) Dark = (dk)
Rust (Ru) Black (Blk) Well-Graded Gravel (GW)
Poorly-Graded Gravel (GP)
Below Land Surface (BLS)
Not Available (N/A)
MONITORING WELL BORING LOG Boring No.  SB/MTER-1A
MT Environmental Restoration Date: 11/14/2014
Project: Falmouth Acapesket Investigation Completion Depth: §87'
Boring Contractor: New England Geotech Elevation: -60.46
Boring Equipment: Direct Push, 2" casing Inspector: JFB
Page 2 of 2
55 55
60 sand f'to c little f gravel 5 30" ang = tan N/A 60
65 65
70 sand fto c little f gravel iron staining at 75" 5 30" ang tan/or N/A 70
75 Approx. Fresh/Saltwater interface > 75
80 sand fto ¢ 5 30" ang = tan N/A E 80
.010 Slot PVC Screen =
85 =] | 85




MONITORING WELL BORING LOG

Boring No.

SB/MTER-1B

MT Environmental Restoration

Project: Falmouth Acapesket Investigation

Date: 11/14/2014

Completion Depth: 62'

Boring Contractor: New England Geotech Elevation:
Boring Equipment: Direct Push, 2" casing Inspector: JFB
Page 1 of 1
Proportions Used: Abbreviations:
Color Angular Misc. Size
itrace (tr) 0-10% Blue (BI) Green (Gr)  Round (rnd.)  Fragments (frag.) Fine = (f) Fine to Coarse = (f-c)
little (1i) 10 - 20% Red (R)  Gray (Gy) Angular (ang.) Cement (cem.) Medium =(m) Very =(v)
some (s0) 20 -35% Light (It)  Brown (Br) Well-Graded Sand (SW) Coarse = (c) More/Less = (+/-)
land 35-50% Dark (dk) Orange (Or) Poorly-Graded Sand (SP) Dark = (dk)
Rust (Ru) Black (Blk) Well-Graded Gravel (GW)
Poorly-Graded Gravel (GP)
Below Land Surface (BLS)
Not Available (N/A)
Depth USCS USCS PID Well | Depth
Feet Description Penetration Recovery Code Color (parts per million) Comments Details ~ Feet
0 Cement 4>H H 0
5 5
Native Soil ——8
10 10
15 15
Bentonite Seal ————
20 sand fto m some gravel, trace f gravel 5 48" ang | tan N/A 20
25 25
30 sand fto ¢ 5 29" ang  tan N/A 30
35 35
40 sand mto ¢ 5 27" ang  tan N/A 40
45 45
50 course sand 5 50" ang  tan N/A 50
55 .010 Slot PVC Screen —— > 55
60 sand f'to c little f gravel 5 30" ang  tan N/A 60




MONITORING WELL BORING LOG Boring No. SB/MTER-1C

MT Environmental Restoration Date: 11/14/2014
Project: Falmouth Acapesket Investigation Completion Depth: 47'
Boring Contractor: New England Geotech Elevation:
Boring Equipment: Direct Push, 2" casing Inspector: JFB
Page 1 of 1
Proportions Used: Abbreviations:
Color Angular Misc. Size
trace (tr) 0-10% Blue (Bl) Green (Gr)  Round (ind.)  Fragments (frag.) Fine = (f) Fine to Coarse = (f-c)
little (1i) 10 - 20% Red (R)  Gray (Gy) Angular (ang.) Cement (cem.) Medium = (m) Very = (v)
some (s0) 20 -35% Light (It) Brown (Br) Well-Graded Sand (SW) Coarse = (c) More/Less = (+/-)
land 35-50% Dark (dk) Orange (Or) Poorly-Graded Sand (SP) Dark = (dk)
Rust (Ru) Black (Blk) Well-Graded Gravel (GW)

Poorly-Graded Gravel (GP)

Below Land Surface (BLS)
Not Available (N/A)

Depth USCS USCS PID Well = Depth
Feet Description Penetration Recovery Code Color (parts per million) Comments Details  Feet

0 Cement 4>H H 0

5 5
Native Soil ——48

10 10

15 15
Bentonite Seal ———

20 sand f'to m some gravel, trace f gravel 5' 48" ang  tan N/A 20

25 25

30 sand f'to ¢ 5 29" ang  tan N/A 30

35 35

40 sand mto ¢ 5 27" ang  tan N/A 40
.010 Slot PVC Screen >

45 45




MONITORING WELL BORING LOG

Boring No.

SB /MTER-1D

MT Environmental Restoration

Project: Falmouth Acapesket Investigation
Boring Contractor: New England Geotech
Boring Equipment: Direct Push, 2" casing

Date: 11/5/2014

Completion Depth: 32'

Elevation: 26.14
Inspector: JFB

Page 1 of 1
Proportions Used: Abbreviations:
Color Angular Misc. Size
trace (tr) 0-10% Blue (Bl) Green (Gr) Round (rnd.) ~ Fragments (frag.) Fine = (f) Fine to Coarse = (f-c)
little (1i) 10 - 20% Red (R)  Gray (Gy) Angular (ang.) Cement (cem.) Medium = (m) Very = (V)
some (50) 20 - 35% Light (It)  Brown (Br) Well-Graded Sand (SW) Coarse = (c) More/Less = (+/-)
and 35-50% Dark (dk) Orange (Or) Poorly-Graded Sand (SP) Dark = (dk)
Rust (Ru) Black (Blk) Well-Graded Gravel (GW)
Poorly-Graded Gravel (GP)
Below Land Surface (BLS)
Not Available (N/A)
Depth USCS USCS PID Well | Depth
Feet Description Penetration Recovery Code  Color  (parts per million) Comments Details | Feet
0 Cement ———— | 0
5 5
Native Soil ——————ou-p
10 10
15 15
Bentonite Sea] ———»
20 sand f to m some gravel, trace f gravel 5 48" ang @ tan N/A 20
Groundwater - 24.48' BTOC =~ —
25 25
.010 Slot PVC Screen
30 sand fto ¢ 5 29" ang | tan N/A 30




MONITORING WELL BORING LOG

Boring No.

SB / MTER-2

MT Environmental Restoration

Project: Falmouth Acapesket Investigation
Boring Contractor: New England Geotech
Boring Equipment: Direct Push, 2" casing

Date: 11/5/2014

Completion Depth: 26'

Elevation: 19.58
Inspector: JFB

Page 1 of 1
Proportions Used: Abbreviations:
Color Angular Misc. Size
trace (tr) 0-10% Blue (Bl) Green (Gr) Round (rnd.) ~ Fragments (frag.) Fine = (f) Fine to Coarse = (f-c)
little (1i) 10 - 20% Red (R)  Gray (Gy) Angular (ang.) Cement (cem.) Medium = (m) Very = (V)
some (50) 20 - 35% Light (It)  Brown (Br) Well-Graded Sand (SW) Coarse = (c) More/Less = (+/-)
and 35-50% Dark (dk) Orange (Or) Poorly-Graded Sand (SP) Dark = (dk)
Rust (Ru) Black (Blk) Well-Graded Gravel (GW)
Poorly-Graded Gravel (GP)
Below Land Surface (BLS)
Not Available (N/A)
Depth USCS USCS PID Well | Depth
Feet Description Penetration Recovery Code  Color  (parts per million) Comments Details | Feet
0 Cement —————  ———————p| 0
5 5
Native Soil —4m8
10 10
Bentonite Sea] —————»
15 15
Groundwater - 18' BTOC
sand m to ¢ 5 48" ang  tan N/A
20 .010 Slot PVC Screen 20
25 25




MONITORING WELL BORING LOG

Boring No.

SB / MTER-3

MT Environmental Restoration

Project: Falmouth Acapesket Investigation

Boring Contractor: New England Geotech
Boring Equipment: Direct Push, 2" casing

Date: 11/5/2014

Completion Depth: 27'

Elevation: 20.55
Inspector: JFB

25

Page 1 of 2
Proportions Used: Abbreviations:
Color Angular Misc. Size
trace (tr) 0-10% Blue (Bl) Green (Gr) Round (rnd.) ~ Fragments (frag.) Fine = (f) Fine to Coarse = (f-c)
little (1i) 10 - 20% Red (R)  Gray (Gy) Angular (ang.) Cement (cem.) Medium = (m) Very = (V)
some (50) 20 - 35% Light (It)  Brown (Br) Well-Graded Sand (SW) Coarse = (c) More/Less = (+/-)
and 35-50% Dark (dk) Orange (Or) Poorly-Graded Sand (SP) Dark = (dk)
Rust (Ru) Black (Blk) Well-Graded Gravel (GW)
Poorly-Graded Gravel (GP)
Below Land Surface (BLS)
Not Available (N/A)
Depth USCS USCS PID Well | Depth
Feet Description Penetration Recovery Code  Color  (parts per million) Comments Details | Feet
0 Cement —————  ———————p| 0
5 5
Native Soil —4m8
10 10
Bentonite Sea] ————»
15 15
Groundwater -18.91' BTOC
sand m to ¢ some f gravel 5 48" ang  tan N/A
20 20
.010 Slot PVC Screen
25




Appendix B

Conceptual Site Model Cross Section



Groundwater Nitrate Concentrations at Well Screens
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Laboratory Reports
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Definitions/Glossary

Client: MT Environmental Restoration
Project/Site: General Chemistry Pricing

TestAmerica Job ID: 480-71627-1

Qualifiers

Metals

Qualifier Qualifier Description

J Result is less than the RL but greater than or equal to the MDL and the concentration is an approximate value.

General Chemistry

Qualifier Qualifier Description

J Result is less than the RL but greater than or equal to the MDL and the concentration is an approximate value.
Glossary

Abbreviation These commonly used abbreviations may or may not be present in this report.

o Listed under the "D" column to designate that the result is reported on a dry weight basis
%R Percent Recovery

CFL Contains Free Liquid

CNF Contains no Free Liquid

DER Duplicate error ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample
DLC Decision level concentration

MDA Minimum detectable activity

EDL Estimated Detection Limit

MDC Minimum detectable concentration

MDL Method Detection Limit

ML Minimum Level (Dioxin)

NC Not Calculated

ND Not detected at the reporting limit (or MDL or EDL if shown)

PQL Practical Quantitation Limit

QC Quality Control

RER Relative error ratio

RL Reporting Limit or Requested Limit (Radiochemistry)

RPD Relative Percent Difference, a measure of the relative difference between two points
TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient (Dioxin)
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Case Narrative

Client: MT Environmental Restoration TestAmerica Job ID: 480-71627-1
Project/Site: General Chemistry Pricing

Job ID: 480-71627-1

Laboratory: TestAmerica Buffalo

Narrative

Job Narrative
480-71627-1

Comments
No additional comments.

Receipt
The samples were received on 11/19/2014 10:00 AM; the samples arrived in good condition, properly preserved and, where required, on
ice. The temperature of the cooler at receipt was 2.0° C.

Except:
Sample coc requested DOC. However, lab was not provided volume for this method. Volume was poured off and filtered in the lab.

HPLCI/IC
Method(s) 9056A: The following sample(s) was diluted to bring the concentration of target analytes within the calibration range:
MTER-1A-1 (480-71627-1). Elevated reporting limits (RLs) are provided.

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

Metals
No analytical or quality issues were noted, other than those described in the Definitions/Glossary page.

General Chemistry
No analytical or quality issues were noted, other than those described in the Definitions/Glossary page.
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Client: MT Environmental Restoration
Project/Site: General Chemistry Pricing

Detection Summary

TestAmerica Job ID: 480-71627-1

Client Sample ID: MTER-1A-1

Lab Sample ID: 480-71627-1

Analyte Result Qualifier RL MDL Unit DilFac D Method Prep Type
Chloride 14800 100 56.4 mg/L 200  9056A Total/NA
Sulfate 2000 200 34.9 mg/L 100 9056A Total/NA
Client Sample ID: MTER-1B-1 Lab Sample ID: 480-71627-2
Analyte Result Qualifier RL MDL Unit DilFac D Method Prep Type
Nitrate as N 0.15 0.050 0.020 mg/L 1 3532 Total/NA
Chloride 11.6 0.50 0.28 mg/L 1 9056A Total/NA
Sulfate 7.2 2.0 0.35 mg/L 1 9056A Total/NA
Client Sample ID: MTER-1C-1 Lab Sample ID: 480-71627-3
Analyte Result Qualifier RL MDL Unit DilFac D Method Prep Type
Nitrate as N 0.13 0.050 0.020 mg/L 1 3532 Total/NA
Chloride 26.8 0.50 0.28 mg/L 1 9056A Total/NA
Sulfate 10.7 2.0 0.35 mg/L 1 9056A Total/NA
Client Sample ID: MTER-1D-1 Lab Sample ID: 480-71627-4
Analyte Result Qualifier RL MDL Unit DilFac D Method Prep Type
Boron 0.0066 J 0.020 0.0040 mg/L 1 6010C Total/NA
Iron 0.020 J 0.050 0.019 mg/L 1 6010C Dissolved
Manganese 0.50 0.0030 0.00040 mg/L 1 6010C Dissolved
Nitrate as N 0.13 0.050 0.020 mg/L 1 353.2 Total/NA
Chloride 10.1 0.50 0.28 mg/L 1 9056A Total/NA
Sulfate 7.2 2.0 0.35 mg/L 1 9056A Total/NA
Alkalinity, Total 8.4 5.0 0.79 mg/L 1 SM 2320B Total/NA
Alkalinity, Bicarbonate 8.4 5.0 0.79 mg/L 1 SM 2320B Total/NA
Dissolved Organic Carbon 0.88 J 1.0 0.43 mg/L 1 SM5310_D Dissolved
Client Sample ID: MTER-2-1 Lab Sample ID: 480-71627-5
Analyte Result Qualifier RL MDL Unit DilFac D Method Prep Type
Boron 0.012 J 0.020 0.0040 mg/L 1 6010C Total/NA
Iron 0.098 0.050 0.019 mg/L 1 6010C Dissolved
Manganese 0.32 0.0030 0.00040 mg/L 1 6010C Dissolved
Nitrate as N 1.3 0.050 0.020 mg/L 1 353.2 Total/NA
Chloride 14.9 0.50 0.28 mg/L 1 9056A Total/NA
Sulfate 8.4 2.0 0.35 mg/L 1 9056A Total/NA
Alkalinity, Total 3.1 J 5.0 0.79 mg/L 1 SM 2320B Total/NA
Alkalinity, Bicarbonate 31 J 5.0 0.79 mg/L 1 SM 2320B Total/NA
Dissolved Organic Carbon 1.2 1.0 0.43 mg/L 1 SM5310_D Dissolved
Client Sample ID: MTER-3-1 Lab Sample ID: 480-71627-6
Analyte Result Qualifier RL MDL Unit DilFac D Method Prep Type
Boron 0.0085 J 0.020 0.0040 mg/L 1 6010C Total/NA
Iron 0.064 0.050 0.019 mg/L 1 6010C Dissolved
Manganese 0.24 0.0030 0.00040 mg/L 1 6010C Dissolved
Nitrate as N 0.63 0.050 0.020 mg/L 1 353.2 Total/NA

This Detection Summary does not include radiochemical test results.
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Client: MT Environmental Restoration
Project/Site: General Chemistry Pricing

Detection Summary

TestAmerica Job ID: 480-71627-1

Client Sample ID: MTER-3-1 (Continued)

Lab Sample ID: 480-71627-6

Analyte Result Qualifier RL MDL Unit DilFac D Method Prep Type
Chloride 13.3 0.50 0.28 mg/L 1 9056A Total/NA
Sulfate 8.0 2.0 0.35 mg/L 1 9056A Total/NA
Alkalinity, Total 9.5 5.0 0.79 mg/L 1 SM 2320B Total/NA
Alkalinity, Bicarbonate 9.5 5.0 0.79 mg/L 1 SM 2320B Total/NA
Dissolved Organic Carbon 1.2 1.0 0.43 mg/L 1 SM5310_D Dissolved

This Detection Summary does not include radiochemical test results.
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Client Sample Results
Client: MT Environmental Restoration TestAmerica Job ID: 480-71627-1

Project/Site: General Chemistry Pricing

Client Sample ID: MTER-1A-1
Date Collected: 11/18/14 09:30
Date Received: 11/19/14 10:00

Lab Sample ID: 480-71627-1
Matrix: Water

General Chemistry

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Nitrate as N ND 0.050 0.020 mg/L - 11/19/14 20:16 1
Chloride 14800 100 56.4 mg/L 12/01/14 11:15 200
Sulfate 2000 200 34.9 mg/L 11/28/14 20:43 100
Client Sample ID: MTER-1B-1 Lab Sample ID: 480-71627-2
Date Collected: 11/18/14 10:00 Matrix: Water
Date Received: 11/19/14 10:00
General Chemistry
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Nitrate as N 0.15 0.050 0.020 mg/L - 11/19/14 22:08 1
Chloride 11.6 0.50 0.28 mg/L 11/28/14 20:53 1
Sulfate 7.2 2.0 0.35 mg/L 11/28/14 20:53 1
Client Sample ID: MTER-1C-1 Lab Sample ID: 480-71627-3
Date Collected: 11/18/14 10:30 Matrix: Water
Date Received: 11/19/14 10:00
General Chemistry
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Nitrate as N 0.13 0.050 0.020 mg/L - 11/19/14 22:09 1
Chloride 26.8 0.50 0.28 mg/L 11/28/14 21:03 1
Sulfate 10.7 2.0 0.35 mg/L 11/28/14 21:03 1
Client Sample ID: MTER-1D-1 Lab Sample ID: 480-71627-4
Date Collected: 11/18/14 10:55 Matrix: Water
Date Received: 11/19/14 10:00
Method: 6010C - Metals (ICP)
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Boron 0.0066 J 0.020 0.0040 mg/L "~ 11/20/14 10:40 11/22/14 14:36 1
Method: 6010C - Metals (ICP) - Dissolved
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Iron 0.020 J 0.050 0.019 mg/L "~ 11/20/14 10:33 11/21/14 22:51 1
Manganese 0.50 0.0030 0.00040 mg/L 11/20/14 10:33 11/21/14 22:51 1
General Chemistry
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Ammonia ND 0.020 0.0090 mg/L - 11/28/14 19:43 1
Total Kjeldahl Nitrogen ND 0.20 0.15 mg/L 11/25/14 04:15 11/25/14 17:00 1
Nitrate as N 0.13 0.050 0.020 mg/L 11/19/14 22:10 1
Nitrite as N ND 0.050 0.020 mg/L 11/19/14 22:10 1
Chloride 10.1 0.50 0.28 mg/L 11/28/14 21:18 1
Sulfate 7.2 2.0 0.35 mg/L 11/28/14 21:18 1
Alkalinity, Total 8.4 5.0 0.79 mg/L 11/21/14 08:56 1
Alkalinity, Bicarbonate 8.4 5.0 0.79 mg/L 11/21/14 08:56 1
General Chemistry - Dissolved
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Dissolved Organic Carbon 0.88 J 1.0 0.43 mg/L - 12/11/14 10:20 1
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Client: MT Environmental Restoration
Project/Site: General Chemistry Pricing

Client Sample Results

TestAmerica Job ID: 480-71627-1

Client Sample ID: MTER-2-1
Date Collected: 11/18/14 11:30
Date Received: 11/19/14 10:00

Lab Sample ID: 480-71627-5
Matrix: Water

Method: 6010C - Metals (ICP)

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Boron 0.012 J 0.020 0.0040 mg/L 1120114 10:40  11/22/14 14:39 1
Method: 6010C - Metals (ICP) - Dissolved
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Iron 0.098 0.050 0.019 mg/L "~ 11/20/1410:33  11/21/14 23:05 1
Manganese 0.32 0.0030 0.00040 mg/L 11/20/14 10:33  11/21/14 23:05 1
General Chemistry
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Ammonia ND 0.020 0.0090 mg/L B 11/28/14 19:44 1
Total Kjeldahl Nitrogen ND 0.20 0.15 mg/L 11/25/14 04:15  11/25/14 17:00 1
Nitrate as N 1.3 0.050 0.020 mg/L 11/19/14 22:13 1
Nitrite as N ND 0.050 0.020 mg/L 11/19/14 22:13 1
Chloride 14.9 0.50 0.28 mg/L 11/28/14 21:28 1
Sulfate 8.4 2.0 0.35 mg/L 11/28/14 21:28 1
Alkalinity, Total 31 J 5.0 0.79 mg/L 11/21/14 09:01 1
Alkalinity, Bicarbonate 31 J 5.0 0.79 mg/L 11/21/14 09:01 1
General Chemistry - Dissolved
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Dissolved Organic Carbon 1.2 1.0 0.43 mg/L B 12/11/14 10:35 1
Client Sample ID: MTER-3-1 Lab Sample ID: 480-71627-6
Date Collected: 11/18/14 12:00 Matrix: Water
Date Received: 11/19/14 10:00
Method: 6010C - Metals (ICP)
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Boron 0.0085 J 0.020 0.0040 mg/L 1120114 10:40  11/22/14 14:41 1
Method: 6010C - Metals (ICP) - Dissolved
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Iron 0.064 0.050 0.019 mg/L © 11/20/1410:33  11/21/14 23:07 1
Manganese 0.24 0.0030 0.00040 mg/L 11/20/14 10:33  11/21/14 23:07 1
General Chemistry
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Ammonia ND 0.020 0.0090 mg/L B 12/09/14 17:02 1
Total Kjeldahl Nitrogen ND 0.20 0.15 mg/L 11/25/14 04:15  11/25/14 17:10 1
Nitrate as N 0.63 0.050 0.020 mg/L 11/19/14 22:16 1
Nitrite as N ND 0.050 0.020 mg/L 11/19/14 22:16 1
Chloride 13.3 0.50 0.28 mg/L 11/28/14 21:38 1
Sulfate 8.0 2.0 0.35 mg/L 11/28/14 21:38 1
Alkalinity, Total 9.5 5.0 0.79 mg/L 11/21/14 09:06 1
Alkalinity, Bicarbonate 9.5 5.0 0.79 mg/L 11/21/14 09:06 1
General Chemistry - Dissolved
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Dissolved Organic Carbon 1.2 1.0 0.43 mg/L B 12/11/14 10:50 1
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QC Sample Results

Client: MT Environmental Restoration
Project/Site: General Chemistry Pricing

TestAmerica Job ID: 480-71627-1

Method: 6010C - Metals (ICP)

Lab Sample ID: MB 480-215013/1-A Client Sample ID: Method Blank
Matrix: Water Prep Type: Total/NA
Analysis Batch: 215585 Prep Batch: 215013
MB MB
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Boron ND 0.020 0.0040 mg/L © 11/20/1410:40  11/22/14 13:58 1
Lab Sample ID: LCS 480-215013/2-A Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 215585 Prep Batch: 215013
Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Boron 0.200 0.202 mg/L a 101 80-120
Lab Sample ID: MB 480-215014/1-A Client Sample ID: Method Blank
Matrix: Water Prep Type: Total Recoverable
Analysis Batch: 215427 Prep Batch: 215014
MB MB
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Iron ND 0.050 0.019 mg/L T 11/201410:33  11/21/14 22:46 1
Manganese ND 0.0030 0.00040 mg/L 11/20/14 10:33  11/21/14 22:46 1
Lab Sample ID: LCS 480-215014/2-A Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total Recoverable
Analysis Batch: 215427 Prep Batch: 215014
Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Iron 10.0 9.70 mg/L N 97  80-120
Manganese 0.200 0.210 mg/L 105 80-120
Lab Sample ID: 480-71627-4 MS Client Sample ID: MTER-1D-1
Matrix: Water Prep Type: Dissolved
Analysis Batch: 215427 Prep Batch: 215014
Sample Sample Spike MS MS %Rec.
Analyte Result Qualifier Added Result Qualifier Unit D %Rec Limits
Iron 0.020 J 10.0 9.88 mg/L B 99 75-125
Manganese 0.50 0.200 0.701 mg/L 100 75-125
Lab Sample ID: 480-71627-4 MSD Client Sample ID: MTER-1D-1
Matrix: Water Prep Type: Dissolved
Analysis Batch: 215427 Prep Batch: 215014
Sample Sample Spike MSD MSD %Rec. RPD
Analyte Result Qualifier Added Result Qualifier Unit D %Rec Limits RPD Limit
Iron 0.020 J 10.0 10.02 mg/L a 100 75-125 1 20
Manganese 0.50 0.200 0.703 mg/L 101 75.125 0 20
Method: 350.1 - Nitrogen, Ammonia
Lab Sample ID: MB 480-216426/123 Client Sample ID: Method Blank
Matrix: Water Prep Type: Total/NA
Analysis Batch: 216426
MB MB
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Ammonia ND 0.020 0.0090 mg/L B 11/28/14 19:29 1
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Client: MT Environmental Restoration
Project/Site: General Chemistry Pricing

QC Sample Results

TestAmerica Job ID: 480-71627-1

Method: 350.1 - Nitrogen, Ammonia (Continued)

Lab Sample ID: MB 480-216426/99
Matrix: Water
Analysis Batch: 216426

Client Sample ID: Method Blank
Prep Type: Total/NA

Page 10 of 23

MB MB
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Ammonia ND 0.020 0.0090 mg/L B 11/28/14 19:08 1
Lab Sample ID: LCS 480-216426/100 Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 216426
Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Ammonia 1.00 1.07 mg/L a 107 90-110
Lab Sample ID: LCS 480-216426/124 Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 216426
Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Ammonia 1.00 1.06 mg/L a 106 90-110
Lab Sample ID: MB 480-218154/123 Client Sample ID: Method Blank
Matrix: Water Prep Type: Total/NA
Analysis Batch: 218154
MB MB
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Ammonia ND 0.020 0.0090 mg/L B 12/09/14 18:24 1
Lab Sample ID: MB 480-218154/27 Client Sample ID: Method Blank
Matrix: Water Prep Type: Total/NA
Analysis Batch: 218154
MB MB
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Ammonia ND 0.020 0.0090 mg/L B 12/09/14 17:01 1
Lab Sample ID: MB 480-218154/3 Client Sample ID: Method Blank
Matrix: Water Prep Type: Total/NA
Analysis Batch: 218154
MB MB
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Ammonia ND 0.020 0.0090 mg/L B 12/09/14 16:40 1
Lab Sample ID: LCS 480-218154/124 Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 218154
Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Ammonia 1.00 1.05 mg/L B 105 90-110
Lab Sample ID: LCS 480-218154/28 Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 218154
Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Ammonia 1.00 1.06 mg/L a 106 90-110
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QC Sample Results

Client: MT Environmental Restoration
Project/Site: General Chemistry Pricing

Lab Sample ID: LCS 480-218154/4
Matrix: Water
Analysis Batch: 218154

TestAmerica Job ID: 480-71627-1

Client Sample ID: Lab Control Sample
Prep Type: Total/NA

Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Ammonia 1.00 1.06 mg/L B 106 90-110
Method: 351.2 - Nitrogen, Total Kjeldahl
Lab Sample ID: MB 480-215781/1-A Client Sample ID: Method Blank
Matrix: Water Prep Type: Total/NA
Analysis Batch: 215985 Prep Batch: 215781
MB MB
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Total Kjeldahl Nitrogen ND 0.20 0.15 mg/L © 11/25/1404:15  11/25/14 13:54 1
Lab Sample ID: LCS 480-215781/2-A Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 215985 Prep Batch: 215781
Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Total Kjeldahl Nitrogen 2.50 2.48 mg/L B 99 90-110
Method: 353.2 - Nitrogen, Nitrite
Lab Sample ID: MB 480-214994/27 Client Sample ID: Method Blank
Matrix: Water Prep Type: Total/NA
Analysis Batch: 214994
MB MB
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Nitrite as N ND 0.050 0.020 mg/L B 11/19/14 22:00 1
Lab Sample ID: LCS 480-214994/28 Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 214994
Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Nitrite as N 1.50 1.48 mg/L a 99 90-110
Lab Sample ID: 480-71627-5 MS Client Sample ID: MTER-2-1
Matrix: Water Prep Type: Total/NA
Analysis Batch: 214994
Sample Sample Spike MS MS %Rec.
Analyte Result Qualifier Added Result Qualifier Unit D %Rec Limits
Nitrite as N ND 1.00 0.989 mg/L a 99 90-110
Method: 9056A - Anions, lon Chromatography
Lab Sample ID: MB 480-216391/4 Client Sample ID: Method Blank
Matrix: Water Prep Type: Total/NA
Analysis Batch: 216391
MB MB
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Chloride ND 0.50 0.28 mg/L - 11/28/14 20:13 1
Sulfate ND 2.0 0.35 mg/L 11/28/14 20:13 1
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Client: MT Environmental Restoration

Project/Site: General Chemistry Pricing

QC Sample Results

TestAmerica Job ID: 480-71627-1

Method: 9056A - Anions, lon Chromatography (Continued)

Lab Sample ID: LCS 480-216391/3
Matrix: Water
Analysis Batch: 216391

Client Sample ID: Lab Control Sample

Prep Type: Total/NA

Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Chloride 20.0 19.17 mg/L a 96 83-121
Sulfate 20.0 19.33 mg/L 97 80-129
Lab Sample ID: MB 480-216461/4 Client Sample ID: Method Blank
Matrix: Water Prep Type: Total/NA
Analysis Batch: 216461
MB MB
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Chloride ND 0.50 0.28 mg/L B 12/01/14 09:33 1
Sulfate ND 2.0 0.35 mg/L 12/01/14 09:33 1
Lab Sample ID: LCS 480-216461/3 Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 216461
Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Chloride 20.0 19.83 mg/L a 99 83_121
Sulfate 20.0 19.65 mg/L 98 80-129
Method: SM 2320B - Alkalinity
Lab Sample ID: MB 480-215288/30 Client Sample ID: Method Blank
Matrix: Water Prep Type: Total/NA
Analysis Batch: 215288
MB MB
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Alkalinity, Total ND 5.0 0.79 mg/L - 11/21/14 08:24 1
Alkalinity, Bicarbonate ND 5.0 0.79 mg/L 11/21/14 08:24 1
Lab Sample ID: MB 480-215288/6 Client Sample ID: Method Blank
Matrix: Water Prep Type: Total/NA
Analysis Batch: 215288
MB MB
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Alkalinity, Total ND 5.0 0.79 mg/L B 11/21/14 05:51 1
Alkalinity, Bicarbonate ND 5.0 0.79 mg/L 11/21/14 05:51 1
Lab Sample ID: LCS 480-215288/31 Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 215288
Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Alkalinity, Total 100 97.41 mg/L a 97 90-110

Page 12 of 23

TestAmerica Buffalo

12/17/2014



Client: MT Environmental Restoration
Project/Site: General Chemistry Pricing

QC Sample Resu

Its

TestAmerica Job ID: 480-71627-1

Method: SM 2320B - Alkalinity (Continued)

Lab Sample ID: LCS 480-215288/7
Matrix: Water
Analysis Batch: 215288

Client Sample ID: Lab Control Sample

Prep Type: Total/NA

Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Alkalinity, Total 100 99.35 mg/L a 99 90-110
Method: SM5310_D - Organic Carbon, Dissolved (DOC)
Lab Sample ID: MB 480-219451/3 Client Sample ID: Method Blank
Matrix: Water Prep Type: Dissolved
Analysis Batch: 219451
MB MB
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Dissolved Organic Carbon ND 1.0 0.43 mg/L B 12/11/14 05:33 1
Lab Sample ID: LCS 480-219451/4 Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Dissolved
Analysis Batch: 219451
Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Dissolved Organic Carbon 60.0 60.35 mg/L a 101 90-110
Lab Sample ID: MB 480-219471/3 Client Sample ID: Method Blank
Matrix: Water Prep Type: Dissolved
Analysis Batch: 219471
MB MB
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Dissolved Organic Carbon ND 1.0 0.43 mg/L - 12/11/14 19:25 1
Lab Sample ID: LCS 480-219471/4 Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Dissolved
Analysis Batch: 219471
Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Dissolved Organic Carbon 60.0 59.55 mg/L B 99 90-110
Method: 353.2_Nitrite -
Lab Sample ID: MB 480-214994/3 Client Sample ID: Method Blank
Matrix: Prep Type: Total/NA
Analysis Batch: 214994
MB MB
Analyte Result Qualifier MDL Unit D Prepared Analyzed Dil Fac
Nitrite as N ND 0.050 0.020 mg/L B 11/19/14 21:33 1
Lab Sample ID: LCS 480-214994/4 Client Sample ID: Lab Control Sample
Matrix: Prep Type: Total/NA
Analysis Batch: 214994
Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Nitrite as N 1.50 1.46 mg/L a 97 90-110
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Client: MT Environmental Restoration
Project/Site: General Chemistry Pricing

QC Association Summary

TestAmerica Job ID: 480-71627-1

Metals

Prep Batch: 215013

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
480-71627-4 MTER-1D-1 Total/NA Water 3005A
480-71627-5 MTER-2-1 Total/NA Water 3005A
480-71627-6 MTER-3-1 Total/NA Water 3005A
LCS 480-215013/2-A Lab Control Sample Total/NA Water 3005A
MB 480-215013/1-A Method Blank Total/NA Water 3005A
Prep Batch: 215014
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch E
480-71627-4 MTER-1D-1 Dissolved Water 3005A
480-71627-4 MS MTER-1D-1 Dissolved Water 3005A
480-71627-4 MSD MTER-1D-1 Dissolved Water 3005A
480-71627-5 MTER-2-1 Dissolved Water 3005A
480-71627-6 MTER-3-1 Dissolved Water 3005A
LCS 480-215014/2-A Lab Control Sample Total Recoverable Water 3005A
MB 480-215014/1-A Method Blank Total Recoverable Water 3005A
Analysis Batch: 215427
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
480-71627-4 MTER-1D-1 Dissolved Water 6010C 215014
480-71627-4 MS MTER-1D-1 Dissolved Water 6010C 215014
480-71627-4 MSD MTER-1D-1 Dissolved Water 6010C 215014
480-71627-5 MTER-2-1 Dissolved Water 6010C 215014
480-71627-6 MTER-3-1 Dissolved Water 6010C 215014
LCS 480-215014/2-A Lab Control Sample Total Recoverable Water 6010C 215014
MB 480-215014/1-A Method Blank Total Recoverable Water 6010C 215014
Analysis Batch: 215585
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
480-71627-4 MTER-1D-1 Total/NA Water 6010C 215013
480-71627-5 MTER-2-1 Total/NA Water 6010C 215013
480-71627-6 MTER-3-1 Total/NA Water 6010C 215013
LCS 480-215013/2-A Lab Control Sample Total/NA Water 6010C 215013
MB 480-215013/1-A Method Blank Total/NA Water 6010C 215013
General Chemistry
Analysis Batch: 214994
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
480-71627-4 MTER-1D-1 Total/NA Water 353.2
480-71627-5 MTER-2-1 Total/NA Water 353.2
480-71627-5 MS MTER-2-1 Total/NA Water 353.2
480-71627-6 MTER-3-1 Total/NA Water 353.2
LCS 480-214994/28 Lab Control Sample Total/NA Water 353.2
MB 480-214994/27 Method Blank Total/NA Water 353.2
Analysis Batch: 214997
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
480-71627-1 MTER-1A-1 Total/NA Water 353.2
480-71627-2 MTER-1B-1 Total/NA Water 353.2
480-71627-3 MTER-1C-1 Total/NA Water 353.2
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QC Association Summary
Client: MT Environmental Restoration TestAmerica Job ID: 480-71627-1
Project/Site: General Chemistry Pricing

General Chemistry (Continued)

Analysis Batch: 214997 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
480-71627-4 MTER-1D-1 Total/NA Water 353.2
480-71627-5 MTER-2-1 Total/NA Water 353.2
480-71627-6 MTER-3-1 Total/NA Water 353.2

Analysis Batch: 215288

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
480-71627-4 MTER-1D-1 Total/NA Water SM 2320B

480-71627-5 MTER-2-1 Total/NA Water SM 2320B E
480-71627-6 MTER-3-1 Total/NA Water SM 2320B

LCS 480-215288/31 Lab Control Sample Total/NA Water SM 2320B

LCS 480-215288/7 Lab Control Sample Total/NA Water SM 2320B

MB 480-215288/30 Method Blank Total/NA Water SM 2320B

MB 480-215288/6 Method Blank Total/NA Water SM 2320B

Prep Batch: 215781

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
480-71627-4 MTER-1D-1 Total/NA Water 351.2
480-71627-5 MTER-2-1 Total/NA Water 351.2
480-71627-6 MTER-3-1 Total/NA Water 351.2
LCS 480-215781/2-A Lab Control Sample Total/NA Water 351.2
MB 480-215781/1-A Method Blank Total/NA Water 351.2

Analysis Batch: 215985

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
480-71627-4 MTER-1D-1 Total/NA Water 351.2 215781
480-71627-5 MTER-2-1 Total/NA Water 351.2 215781
480-71627-6 MTER-3-1 Total/NA Water 351.2 215781
LCS 480-215781/2-A Lab Control Sample Total/NA Water 351.2 215781
MB 480-215781/1-A Method Blank Total/NA Water 351.2 215781

Analysis Batch: 216391

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
480-71627-1 MTER-1A-1 Total/NA Water 9056A
480-71627-2 MTER-1B-1 Total/NA Water 9056A
480-71627-3 MTER-1C-1 Total/NA Water 9056A
480-71627-4 MTER-1D-1 Total/NA Water 9056A
480-71627-5 MTER-2-1 Total/NA Water 9056A
480-71627-6 MTER-3-1 Total/NA Water 9056A
LCS 480-216391/3 Lab Control Sample Total/NA Water 9056A
MB 480-216391/4 Method Blank Total/NA Water 9056A

Analysis Batch: 216426

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
480-71627-4 MTER-1D-1 Total/NA Water 350.1
480-71627-5 MTER-2-1 Total/NA Water 350.1
LCS 480-216426/100 Lab Control Sample Total/NA Water 350.1
LCS 480-216426/124 Lab Control Sample Total/NA Water 350.1
MB 480-216426/123 Method Blank Total/NA Water 350.1
MB 480-216426/99 Method Blank Total/NA Water 350.1
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QC Association Summary
Client: MT Environmental Restoration TestAmerica Job ID: 480-71627-1
Project/Site: General Chemistry Pricing

General Chemistry (Continued)

Analysis Batch: 216461

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
480-71627-1 MTER-1A-1 Total/NA Water 9056A
LCS 480-216461/3 Lab Control Sample Total/NA Water 9056A
MB 480-216461/4 Method Blank Total/NA Water 9056A

Analysis Batch: 218154

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
480-71627-6 MTER-3-1 Total/NA Water 350.1

LCS 480-218154/124 Lab Control Sample Total/NA Water 350.1 E
LCS 480-218154/28 Lab Control Sample Total/NA Water 350.1

LCS 480-218154/4 Lab Control Sample Total/NA Water 350.1

MB 480-218154/123 Method Blank Total/NA Water 350.1

MB 480-218154/27 Method Blank Total/NA Water 350.1

MB 480-218154/3 Method Blank Total/NA Water 350.1

Filtration Batch: 219450

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
480-71627-4 MTER-1D-1 Dissolved Water Filtration
480-71627-5 MTER-2-1 Dissolved Water Filtration
480-71627-6 MTER-3-1 Dissolved Water Filtration

Analysis Batch: 219451

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
480-71627-4 MTER-1D-1 Dissolved Water SM5310_D 219450
480-71627-5 MTER-2-1 Dissolved Water SM5310_D 219450
480-71627-6 MTER-3-1 Dissolved Water SM5310_D 219450
LCS 480-219451/4 Lab Control Sample Dissolved Water SM5310_D
MB 480-219451/3 Method Blank Dissolved Water SM5310_D

Analysis Batch: 219471

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
LCS 480-219471/4 Lab Control Sample Dissolved Water SM5310_D
MB 480-219471/3 Method Blank Dissolved Water SM5310_D

Analysis Batch: 214994

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
LCS 480-214994/4 Lab Control Sample Total/NA 353.2_Nitrite
MB 480-214994/3 Method Blank Total/NA 353.2_Nitrite

TestAmerica Buffalo
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Client: MT Environmental Restoration
Project/Site: General Chemistry Pricing

Lab Chronicle

TestAmerica Job ID: 480-71627-1

Client Sample ID: MTER-1A-1
Date Collected: 11/18/14 09:30
Date Received: 11/19/14 10:00

Lab Sample ID: 480-71627-1

Matrix: Water

Batch Batch Dilution Batch Prepared

Prep Type Type Method Run Factor Number or Analyzed Analyst Lab

Total/NA Analysis 353.2 1 214997 11/19/14 20:16 MRF TAL BUF

Total/NA Analysis 9056A 100 216391 11/28/14 20:43 NDB TAL BUF

Total/NA Analysis 9056A 200 216461 12/01/14 11:15 NDB TAL BUF
Client Sample ID: MTER-1B-1 Lab Sample ID: 480-71627-2
Date Collected: 11/18/14 10:00 Matrix: Water
Date Received: 11/19/14 10:00 n

Batch Batch Dilution Batch Prepared

Prep Type Type Method Run Factor Number or Analyzed Analyst Lab

Total/NA Analysis 353.2 1 214997 11/19/14 22:08 MRF TAL BUF

Total/NA Analysis 9056A 1 216391 11/28/14 20:53 NDB TAL BUF
Client Sample ID: MTER-1C-1 Lab Sample ID: 480-71627-3
Date Collected: 11/18/14 10:30 Matrix: Water
Date Received: 11/19/14 10:00
B Batch Batch Dilution Batch Prepared

Prep Type Type Method Run Factor Number or Analyzed Analyst Lab

Total/NA Analysis 353.2 1 214997 11/19/14 22:09 MRF TAL BUF

Total/NA Analysis 9056A 1 216391 11/28/14 21:03 NDB TAL BUF
Client Sample ID: MTER-1D-1 Lab Sample ID: 480-71627-4
Date Collected: 11/18/14 10:55 Matrix: Water
Date Received: 11/19/14 10:00
B Batch Batch Dilution Batch Prepared

Prep Type Type Method Run Factor Number or Analyzed Analyst Lab

Dissolved Prep 3005A 215014 11/20/14 10:33  KJ1 TAL BUF

Dissolved Analysis 6010C 1 215427 11/21/14 22:51 TRB TAL BUF

Total/NA Prep 3005A 215013 11/20/14 10:40 KJ1 TAL BUF

Total/NA Analysis 6010C 1 215585 11/22/14 14:36  JRK TAL BUF

Total/NA Analysis 350.1 1 216426 11/28/1419:43 RS TAL BUF

Total/NA Prep 351.2 215781 11/25/14 04:15 LAW TAL BUF

Total/NA Analysis 351.2 1 215985 11/25/1417:00 CLT TAL BUF

Total/NA Analysis 353.2 1 214997 11/19/14 22:10 MRF TAL BUF

Total/NA Analysis 353.2 1 214994 11/19/14 22:10 MRF TAL BUF

Total/NA Analysis 9056A 1 216391 11/28/14 21:18 NDB TAL BUF

Total/NA Analysis SM 2320B 1 215288 11/21/14 08:56 VAJ TAL BUF

Dissolved Analysis SM5310_D 1 219451 12/11/1410:20 CAS TAL BUF

Dissolved Filtration Filtration 219450 12/11/1410:20 CAS TAL BUF

TestAmerica Buffalo
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Client: MT Environmental Restoration
Project/Site: General Chemistry Pricing

Lab Chronicle

TestAmerica Job ID: 480-71627-1

Client Sample ID: MTER-2-1
Date Collected: 11/18/14 11:30

Lab Sample ID: 480-71627-5

Matrix: Water

Date Received: 11/19/14 10:00

Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number or Analyzed Analyst Lab
Dissolved Prep 3005A 215014  11/20/14 10:33  KJ1 TAL BUF
Dissolved Analysis 6010C 1 215427 11/21/14 23:.05 TRB TAL BUF
Total/NA Prep 3005A 215013  11/20/14 10:40 KJ1 TAL BUF
Total/NA Analysis 6010C 1 215585 11/22/14 14:39  JRK TAL BUF
Total/NA Analysis 350.1 1 216426 11/28/14 19:44 RS TAL BUF
Total/NA Prep 351.2 215781 11/25/14 04:15 LAW TAL BUF
Total/NA Analysis 351.2 1 215985 11/25/1417:00 CLT TAL BUF
Total/NA Analysis 353.2 1 214997 11/19/14 22:13 MRF TAL BUF
Total/NA Analysis 353.2 1 214994 11/19/14 22:13 MRF TAL BUF
Total/NA Analysis 9056A 1 216391 11/28/14 21:28 NDB TAL BUF
Total/NA Analysis SM 2320B 1 215288 11/21/14 09:01 VAJ TAL BUF
Dissolved Analysis SM5310_D 1 219451 12/11/1410:35 CAS TAL BUF
Dissolved Filtration Filtration 219450 12/11/1410:35 CAS TAL BUF
Client Sample ID: MTER-3-1 Lab Sample ID: 480-71627-6
Date Collected: 11/18/14 12:00 Matrix: Water
Date Received: 11/19/14 10:00
B Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number or Analyzed Analyst Lab
Dissolved Prep 3005A 215014 11/20/14 10:33  KJ1 TAL BUF
Dissolved Analysis 6010C 1 215427 11/21/14 23:07 TRB TAL BUF
Total/NA Prep 3005A 215013  11/20/14 10:40 KJ1 TAL BUF
Total/NA Analysis 6010C 1 215585 11/22/14 14:41  JRK TAL BUF
Total/NA Analysis 350.1 1 218154 12/09/14 17:02 RS TAL BUF
Total/NA Prep 351.2 215781 11/25/14 04:15 LAW TAL BUF
Total/NA Analysis 351.2 1 215985 11/25/1417:10 CLT TAL BUF
Total/NA Analysis 353.2 1 214997 11/19/14 22:16 MRF TAL BUF
Total/NA Analysis 353.2 1 214994 11/19/14 22:16 MRF TAL BUF
Total/NA Analysis 9056A 1 216391 11/28/14 21:38 NDB TAL BUF
Total/NA Analysis SM 2320B 1 215288 11/21/14 09:06 VAJ TAL BUF
Dissolved Analysis SM5310_D 1 219451 12/11/1410:50 CAS TAL BUF
Dissolved Filtration Filtration 219450 12/11/1410:50 CAS TAL BUF

Laboratory References:

TAL BUF = TestAmerica Buffalo, 10 Hazelwood Drive, Amherst, NY 14228-2298, TEL (716)691-2600
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Certification Summary
Client: MT Environmental Restoration TestAmerica Job ID: 480-71627-1
Project/Site: General Chemistry Pricing

Laboratory: TestAmerica Buffalo
Unless otherwise noted, all analytes for this laboratory were covered under each certification below.

Authority Program EPA Region Certification ID Expiration Date
Massachusetts State Program 1 M-NY044 06-30-15

The following analytes are included in this report, but are not certified under this certification:

Analysis Method Prep Method Matrix Analyte
353.2 Water Nitrate as N

The following analytes are included in this report, but certification is not offered by the governing authority:

Analysis Method Prep Method Matrix Analyte

6010C 3005A Water Boron

6010C 3005A Water Iron

6010C 3005A Water Manganese

9056A Water Chloride

9056A Water Sulfate

SM5310_D Water Dissolved Organic Carbon

TestAmerica Buffalo
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Client: MT Environmental Restoration
Project/Site: General Chemistry Pricing

Method Summary

TestAmerica Job ID: 480-71627-1

Method Method Description Protocol Laboratory
6010C Metals (ICP) SW846 TAL BUF
350.1 Nitrogen, Ammonia MCAWW TAL BUF
351.2 Nitrogen, Total Kjeldahl MCAWW TAL BUF
353.2 Nitrogen, Nitrite MCAWW TAL BUF
353.2 Nitrate EPA TAL BUF
9056A Anions, lon Chromatography SW846 TAL BUF
SM 2320B Alkalinity SM TAL BUF
SM5310_D Organic Carbon, Dissolved (DOC) SM TAL BUF
353.2_Nitrite TAL BUF

Protocol References:

EPA = US Environmental Protection Agency

MCAWW = "Methods For Chemical Analysis Of Water And Wastes", EPA-600/4-79-020, March 1983 And Subsequent Revisions.
SM = "Standard Methods For The Examination Of Water And Wastewater",
SW846 = "Test Methods For Evaluating Solid Waste, Physical/Chemical Methods", Third Edition, November 1986 And Its Updates.

Laboratory References:

TAL BUF = TestAmerica Buffalo, 10 Hazelwood Drive, Amherst, NY 14228-2298, TEL (716)691-2600
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Client: MT Environmental Restoration
Project/Site: General Chemistry Pricing

Sample Summary

TestAmerica Job ID: 480-71627-1

Lab Sample ID Client Sample ID Matrix Collected Received

480-71627-1 MTER-1A-1 Water 11/18/14 09:30  11/19/14 10:00
480-71627-2 MTER-1B-1 Water 11/18/14 10:00  11/19/14 10:00
480-71627-3 MTER-1C-1 Water 11/18/14 10:30  11/19/14 10:00
480-71627-4 MTER-1D-1 Water 11/18/14 10:55  11/19/14 10:00
480-71627-5 MTER-2-1 Water 11/18/14 11:30  11/19/14 10:00
480-71627-6 MTER-3-1 Water 11/18/14 12:00  11/19/14 10:00
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Login Sample Receipt Checklist

Client: MT Environmental Restoration Job Number: 480-71627-1

Login Number: 71627 List Source: TestAmerica Buffalo
List Number: 1
Creator: Kolb, Chris M

Question Answer Comment
Radioactivity either was not measured or, if measured, is at or below True
background

The cooler's custody seal, if present, is intact. True
The cooler or samples do not appear to have been compromised or True
tampered with.

Samples were received on ice. True
Cooler Temperature is acceptable. True
Cooler Temperature is recorded. True
COC is present. True
COC is filled out in ink and legible. True
COC is filled out with all pertinent information. True
Is the Field Sampler's name present on COC? True
There are no discrepancies between the sample IDs on the containers and True
the COC.

Samples are received within Holding Time. True
Sample containers have legible labels. True
Containers are not broken or leaking. True
Sample collection date/times are provided. True
Appropriate sample containers are used. True
Sample bottles are completely filled. True
Sample Preservation Verified True
There is sufficient vol. for all requested analyses, incl. any requested False Refer to job narrative for details
MS/MSDs

VOA sample vials do not have headspace or bubble is <6mm (1/4") in True
diameter.

If necessary, staff have been informed of any short hold time or quick TAT True
needs

Multiphasic samples are not present. True
Samples do not require splitting or compositing. True
Sampling Company provided. True MTER
Samples received within 48 hours of sampling. True
Samples requiring field filtration have been filtered in the field. True
Chlorine Residual checked. N/A

TestAmerica Buffalo
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TestAmerica

THE LEADER IN ENVIRONMENTAL TESTING

ANALYTICAL REPORT

TestAmerica Laboratories, Inc.
TestAmerica Buffalo

10 Hazelwood Drive

Amherst, NY 14228-2298

Tel: (716)691-2600

TestAmerica Job ID: 480-71626-1
Client Project/Site: General Chemistry Pricing
Revision: 1

For:

MT Environmental Restoration
24 Bay View Avenue

Plymouth, Massachusetts 02360

Attn: Mr. Jim Begley

Authorized for release by:

12/19/2014 10:26:22 AM

Brian Fischer, Manager of Project Management
(716)504-9835
brian.fischer@testamericainc.com

= LINKS -

fReview your project
results through

Total Access

Have a Question?

Ask
The
Expert
fVisit us at:
www.testamericainc.com

The test results in this report meet all 2003 NELAC and 2009 TNI requirements for accredited
parameters, exceptions are noted in this report. This report may not be reproduced except in full,
and with written approval from the laboratory. For questions please contact the Project Manager
at the e-mail address or telephone number listed on this page.

This report has been electronically signed and authorized by the signatory. Electronic signature is
intended to be the legally binding equivalent of a traditionally handwritten signature.

Results relate only to the items tested and the sample(s) as received by the laboratory.



https://secure.testamericainc.com/TotalAccess/login.aspx
http://www.testamericainc.com/AskTheExpert/Expert_index.htm
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Definitions/Glossary

Client: MT Environmental Restoration
Project/Site: General Chemistry Pricing

TestAmerica Job ID: 480-71626-1

Glossary

Abbreviation

These commonly used abbreviations may or may not be present in this report.

o
%R
CFL
CNF
DER
Dil Fac
DL, RA, RE, IN
DLC
MDA
EDL
MDC
MDL
ML
NC
ND
PQL
QC
RER
RL
RPD
TEF
TEQ

Listed under the "D" column to designate that the result is reported on a dry weight basis
Percent Recovery

Contains Free Liquid

Contains no Free Liquid

Duplicate error ratio (normalized absolute difference)

Dilution Factor

Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample
Decision level concentration

Minimum detectable activity

Estimated Detection Limit

Minimum detectable concentration

Method Detection Limit

Minimum Level (Dioxin)

Not Calculated

Not detected at the reporting limit (or MDL or EDL if shown)

Practical Quantitation Limit

Quality Control

Relative error ratio

Reporting Limit or Requested Limit (Radiochemistry)

Relative Percent Difference, a measure of the relative difference between two points
Toxicity Equivalent Factor (Dioxin)

Toxicity Equivalent Quotient (Dioxin)
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Case Narrative
Client: MT Environmental Restoration TestAmerica Job ID: 480-71626-1
Project/Site: General Chemistry Pricing

Job ID: 480-71626-1

Laboratory: TestAmerica Buffalo

Narrative

Job Narrative
480-71626-1
Comments
This report has been revised to remove the holding time qualifier (H) applied in error to results.

Receipt
The sample was received on 11/19/2014 10:00 AM; the sample arrived in good condition, properly preserved and, where required, on ice.

The temperature of the cooler at receipt was 1.4° C.

General Chemistry
Method(s) SM 4500 P E: The following sample(s) was received outside of holding time: MTER-S1 (480-71626-1).

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

TestAmerica Buffalo
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Detection Summary
Client: MT Environmental Restoration TestAmerica Job ID: 480-71626-1
Project/Site: General Chemistry Pricing

Client Sample ID: MTER-S1 Lab Sample ID: 480-71626-1
Analyte Result Qualifier RL MDL Unit DilFac D Method Prep Type
ortho-Phosphate 1.1 0.37 0.11 mg/Kg 1 SM4500PE ASTM Leach

This Detection Summary does not include radiochemical test results.

TestAmerica Buffalo
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Client Sample Results

Client: MT Environmental Restoration
Project/Site: General Chemistry Pricing

TestAmerica Job ID: 480-71626-1

Client Sample ID: MTER-S1
Date Collected: 11/04/14 13:40

Lab Sample ID: 480-71626-1

Matrix: Solid
Date Received: 11/19/14 10:00
General Chemistry - ASTM Leach
Analyte Result Qualifier RL MDL Unit Prepared Analyzed Dil Fac
ortho-Phosphate 1.1 0.37 0.11 mg/Kg 12/03/14 00:41 1 E
TestAmerica Buffalo
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Client: MT Environmental Restoration

Project/Site: General Chemistry Pricing

QC Sample Results

TestAmerica Job ID: 480-71626-1

Method: SM 4500 P E - Orthophosphate

Lab Sample ID: MB 480-216555/1-A
Matrix: Solid
Analysis Batch: 216877

Client Sample ID: Method Blank
Prep Type: ASTM Leach

Page 7 of 14

MB MB

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
ortho-Phosphate ND 0.40 0.12 mg/Kg - 12/03/14 00:39 1
Lab Sample ID: 480-71626-1 MS Client Sample ID: MTER-S1
Matrix: Solid Prep Type: ASTM Leach
Analysis Batch: 216877

Sample Sample Spike MS MS %Rec.
Analyte Result Qualifier Added Result Qualifier Unit D %Rec Limits
ortho-Phosphate 1.1 18.4 21.24 mg/Kg B 109 49.138
Lab Sample ID: 480-71626-1 MSD Client Sample ID: MTER-S1
Matrix: Solid Prep Type: ASTM Leach
Analysis Batch: 216877

Sample Sample Spike MSD MSD %Rec. RPD
Analyte Result Qualifier Added Result Qualifier Unit D %Rec Limits RPD Limit
ortho-Phosphate 1.1 18.4 21.35 mg/Kg o 110 49138 0 20
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QC Association Summary
Client: MT Environmental Restoration TestAmerica Job ID: 480-71626-1
Project/Site: General Chemistry Pricing

General Chemistry

Analysis Batch: 215145

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
480-71626-1 MTER-S1 Total/NA Solid Moisture

Leach Batch: 216555

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
480-71626-1 MTER-S1 ASTM Leach Solid D3987-85
480-71626-1 MS MTER-S1 ASTM Leach Solid D3987-85
480-71626-1 MSD MTER-S1 ASTM Leach Solid D3987-85
MB 480-216555/1-A Method Blank ASTM Leach Solid D3987-85

Analysis Batch: 216877

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
480-71626-1 MTER-S1 ASTM Leach Solid SM 4500 P E 216555
480-71626-1 MS MTER-S1 ASTM Leach Solid SM 4500 P E 216555
480-71626-1 MSD MTER-S1 ASTM Leach Solid SM 4500 P E 216555
MB 480-216555/1-A Method Blank ASTM Leach Solid SM 4500 P E 216555
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Client: MT Environmental Restoration
Project/Site: General Chemistry Pricing

Lab Chronicle

TestAmerica Job ID: 480-71626-1

Client Sample ID: MTER-S1
Date Collected: 11/04/14 13:40

Lab Sample ID: 480-71626-1
Matrix: Solid

Date Received: 11/19/14 10:00

Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number or Analyzed Analyst Lab
Total/NA Analysis Moisture 1 215145 11/20/14 18:12 CMK TAL BUF
ASTM Leach Leach D3987-85 216555 12/01/14 09:55 MDL TAL BUF
ASTM Leach Analysis SM 4500 P E 1 216877 12/03/14 00:41 VAJ TAL BUF

Laboratory References:

TAL BUF = TestAmerica Buffalo, 10 Hazelwood Drive, Amherst, NY 14228-2298, TEL (716)691-2600
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Client: MT Environmental Restoration
Project/Site: General Chemistry Pricing

Certification Summary

TestAmerica Job ID: 480-71626-1

Laboratory: TestAmerica Buffalo
The certifications listed below are applicable to this report.

EPA Region

Certification ID

Expiration Date

Authority Program
Massachusetts State Program

1
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M-NY044

06-30-15
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Method Summary
Client: MT Environmental Restoration TestAmerica Job ID: 480-71626-1
Project/Site: General Chemistry Pricing

Method Method Description Protocol Laboratory
Moisture Percent Moisture EPA TAL BUF
SM 4500 P E Orthophosphate SM TAL BUF

Protocol References:
EPA = US Environmental Protection Agency
SM = "Standard Methods For The Examination Of Water And Wastewater",

Laboratory References:
TAL BUF = TestAmerica Buffalo, 10 Hazelwood Drive, Amherst, NY 14228-2298, TEL (716)691-2600

TestAmerica Buffalo

Page 11 of 14 12/19/2014



Client: MT Environmental Restoration
Project/Site: General Chemistry Pricing

Sample Summary

TestAmerica Job ID: 480-71626-1

Lab Sample ID

Client Sample ID

Matrix

Collected Received

480-71626-1

MTER-S1
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Solid

11/04/14 13:40  11/19/14 10:00
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