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1.0 INTRODUCTION

Aerostar SES LLC (ASL), under contract to the U.S. Army Corps of Engineers (USACE) Omaha District
(Contract No. W9128F-15-D-0051, Deliver Order No. 0003), conducted screening-level site inspections
(Sls) at six areas at Malmstrom Air Force Base (AFB), Cascade County, Montana (Figure 1, Appendix
A). The purpose of the inspection is to determine the presence or absence of perfluorooctanoic acid
(PFOA) and perfluorooctane sulfonate (PFOS) in the environment at this area. The SI was conducted in
accordance with contract requirements (USACE, July 2015), the quality assurance project plan (QAPP)
(ASL, March 2016), and the Malmstrom AFB site-specific addendum to the QAPP (ASL, September
2016). The QAPP and QAPP addendum were prepared in accordance with United States (U.S.)
Environmental Protection Agency (EPA) guidance (EPA, March 2012) and Air Force Civil Engineer
Center (AFCEC) requirements.

PFOA and PFOS are in a class of synthetic fluorinated chemicals used in industrial and consumer
products, including defense-related applications. This class of compounds is also referred to as per- and
polyfluorinated alkyl substances (PFAS). In 1970, the U.S. Air Force (USAF) began using aqueous film
forming foam (AFFF)—firefighting agents containing PFOA and PFOS—to extinguish petroleum fires.
Releases of AFFF to the environment routinely occur during fire training, equipment maintenance,
storage, and use. Although manufacturers have reformulated AFFF to eliminate PFOS, the U.S. EPA
continues to permit the use of PFOS-based AFFF, and the USAF maintains a significant inventory of
PFOS-based AFFF. As of this report, the USAF is actively removing PFOS-based AFFF from its
inventory and replacing it with formulations based on shorter carbon chains, which may be less persistent
and bioaccumulative in the environment.

The objectives of the Sls were to

o determine if a confirmed release of PFOS and PFOA has occurred at the area selected for
inspection,

o determine if PFOS and PFOA are present in groundwater or surface water at the inspection area
at concentrations exceeding the EPA lifetime health advisory (HA) for drinking water,

e determine if PFOA and PFOS are present in soil or sediment at the inspection area at
concentrations exceeding calculated screening levels, and

o |dentify potential receptor pathways with immediate impacts to human health (immediate impact
to human health is considered consumption of drinking water with PFOS/PFOA above the HA, or

PFBS above the Regional Screening Level [RSL]).

Following the QAPP addendum issuance in September 2016, EPA published a Regional Screening Level
(RSL) calculator that was used to calculate new screening levels, using a target hazard quotient of 0.1, for
PFOS and PFOA in soil and sediment. Appendix B presents the RSL calculations for soil and sediment
based on a Tier 3 toxicity value reference dose of 0.00002 mg/kg/day derived by EPA in their “Drinking
Water Health Advisory” for both PFOA and PFOS (EPA, May 2016c). Screening levels for PFOS and
PFOA in groundwater and surface water are based on EPA lifetime drinking water HAs for PFOA (EPA,
May 2016a) and PFOS (EPA, May 2016b). A release will be considered confirmed when exceedances of
the following concentrations are identified:

PFOS:
e 0.07 micrograms per liter (ug/L) in groundwater/surface water (combined with PFOA value).
e 126 micrograms per kilogram (ug/kg) in soil/sediment (calculated RSL).
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PFOA:
e 0.07 pg/L in groundwater/surface water (combined with PFOS value).
o 126 pg/kg in soil/sediment (calculated RSL).

Although PFOS and PFOA are the focus of the HA and provide specific targets for the USAF to address
in this SI, EPA has also derived RSLs for perfluorobutane sulfonate (PFBS), for which there is a Tier 2
toxicity value (Provisional Peer Reviewed Toxicity Value) (EPA, May 2016c). The USAF also considers
a release to be confirmed when exceedances of the following concentrations are identified:

PFBS:
e 40 pg/L in groundwater/surface water.
e 130,000 pg/kg in soil/sediment.

To better facilitate reporting and discussion of the investigation, sampling, and analysis of
PFOA/PFOS/PFBS in this report, these compounds are hereafter referred to collectively as PFAS.

Table 1 presents the screening values used for comparing the analytical results for each of the PFAS
compounds.

Table 1 Regulatory Screening Values

SErPéé n?ﬁglﬁgsél Calculated EPA Health
Chemical Tabglle Screening Advisory for
- Levels for Drinking Water
Parameter Abstracts (May 2018) .
Number | Residential Tap SO'.I G (COLETET oS
Soil \Water Sediment® | or Groundwater)
(g/kg) (ug/L) (Hg/kg) (Mg/L)
Perfluorobutane sulfonate
(PFBS)’ 375-73-5 130,000 40 NL NL
Perfluorooctanoic acid 335-67-1 NL NL 126
(PFOA) 0.07¢
Perfluorooctane sulfonate '
(PFOS) 1763-23-1 NL NL 126

@ EPA Regional Screening Levels (May 2018) (https://semspub.epa.goc/work/HQ/197235.pdf).

b Screening levels were calculated using the EPA RSL calculator (https://epa-prgs.ornl.gov/cgi-bin/chemicals/csl_search).
¢ EPA, May 2016a. Drinking Water Health Advisory for Perfluorooctane Sulfonate (PFOS). EPA, May 2016b. Drinking
Water Health Advisory for Perfluorooctanoic Acid (PFOA).

4 When both PFOA and PFOS were present, the combined concentrations of PFOA and PFOS were compared with the
0.07 pg/L health advisory level.

¢ PFBS screening was added by AFCEC after the QAPP addendum (ASL, September 2016) was issued.

pg/kg = micrograms per kilogram pg/L = micrograms per liter

EPA = Environmental Protection Agency NL = not listed

This report only addresses potential human exposure risks, not ecological exposure risks from PFAS
impacts to the environment. Assessment of ecological risk was not included in the scope of this project
due in part to a lack of appropriate PFAS reference values/target species. Ecological exposure pathways,
receptors, and risk may be evaluated during follow-on investigations.

AFFF areas were selected for further inspection through the Sl process at Malmstrom AFB during the
preliminary assessment (PA) phase and documented in the PA report (CH2M Hill, April 2015). The PA
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recommended four sites (Historical Fire Training Area, CT-117 Crash, Outfall 1, and Outfall 3) for an SI.
However, since both Hangar 1440 and the fire station have known AFFF releases, they are included in
this SI. The six areas selected for Sl and the rationale for inclusion are listed in Table 2 and shown on
Figure 2 (Appendix A). Media evaluated included surface soil (0 to 6 inches in depth), subsurface soil
(collected in the vadose zone immediately above the water saturated/unsaturated soil interface),
groundwater, and surface water/sediment (as applicable). Unless otherwise noted, this SI was conducted
in accordance with the QAPP (ASL, March 2016) and the Malmstrom AFB site-specific addendum to the
QAPP (ASL, September 2016). AFCEC added the requirement to screen for PFBS at all bases in this
project after the QAPP addendum had been finalized.

Table 2 Aqueous Film Forming Foam Areas and Selection Rationale

AFEE AFFE Assqcigted _ _
Area Inspection EX|st|r]g Area Selection Rationale
Areas ERP Site
Historical FT-01, a former FTA with a 30-year history of operation, was remediated in
Fire Training FT-01 & 1997. The unlined FTA had a history of leaded fuel use along with firefighting
1 Area and Old 5522 activities, including the use of AFFF. Soils from FT-01 were removed as part
Taxiway of a remedial activity in 1997 and land farmed at the Old Taxiway Land Farm
Land Farm area; no sampling was performed for PFAS.
Canadian While practicing for an air show, a Canadian Forces Snowbirds Air
Snowbirds Demonstration jet crashed near the current FTA. Base response included a
CT-117 single firefighting truck containing 30 gallons of AFFF concentrate.
2 Crash and New Site Remediation was managed by the Royal Canadian Air Force. Based on an
Soil interview with the Restoration Program Manager, some soil excavation and
Placement offsite disposal was conducted, but no sampling was performed for PFAS
Area (CH2M Hill, 2015).
Outfall 1 is the discharge point for Watershed 1 and includes Hangar 1440,
3 Outfall 1 New Site which historically pushed AFFF outside onto the apron where the AFFF was
allowed to dissipate and drain into stormwater drop inlets nearby (CH2M Hill,
2015).
Outfall 3 is the discharge point for Watershed 3 and Fire Station Building 349,
which had a 600-gallon AFFF spill in the late 1990s when an AFFF trailer
. parked outside was backed into, causing the entire contents to drain into a
4 Outfall 3 New Site . L2 . .
nearby stormwater drop inlet. Routine fire response vehicle spray testing was
also conducted on the apron outside Fire Station (Building 349), which drained
into stormwater drop inlets leading to Outfall 3 (CH2M Hill, 2015).
Based on personnel interviews, periodic testing of the fire suppression system
5 Hangar 1440 New Site resulted in_ AFFI_: being drained into the stormwater system _(CHZM Hill,
2015). This section of the stormwater drainage system in this area leaves the
base through Outfall 1.
The fire station has been in operation throughout the history of the base and
housed response vehicles containing AFFF. One of the building bays has a
Fire Station vehicles wash rack system, which drains into an OWS. In the late 1990s, a
6 (Building New Site 600-gallon AFFF spill drained into a nearby stormwater system. Also, AFFF
349) spray testing occurred adjacent to the building in an area that drains into the
stormwater system. The stormwater drainage system in this area leaves the
base through Outfall 3.

AFFF = aqueous film forming foam
OWS = oil/water separator

M2027.0003

ERP = Environmental Restoration Program
PFAS = per- and polyfluorinated alkyl substances

FTA = fire training area
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2.0 AFFF AREA DESCRIPTIONS

Malmstrom AFB is on the eastern border of the city of Great Falls in Cascade County, Montana.
Malmstrom AFB is currently home to the 341% Missile Wing (MW) and is one of three United States
AFBs that maintains and operates the Minuteman 11 intercontinental ballistic missile. The 341 MW
reports directly to Twentieth Air Force at F.E. Warren AFB, Wyoming. It is part of Air Force Space
Command headquartered at Peterson AFB, Colorado (ASL, September 2016).

Malmstrom AFB consists of approximately 3,500 acres situated in a section of rolling plains about 75
miles east of the Rocky Mountains. At the southern edge of the facility, Malmstrom AFB lies at an
elevation of 3,535 feet above sea level. Malmstrom AFB is located on a plateau that slopes to the north,
away from the Little Belt Mountains and toward the Missouri River, which is approximately one mile
away. Ephemeral stream valleys, which are dry most of the year, are interspersed throughout the area.
Storm water runoff is directed into ditches that ultimately flow toward the Missouri River. The regional
climate is semi-arid with low humidity. According to the Soil Conservation Service, the growing season
is approximately 140 days (HDR Engineering, Inc., February 1995).

The following site descriptions are from the QAPP addendum (ASL, September 2016) unless otherwise
referenced.

2.1 HISTORICAL FIRE TRAINING AREA (FT-01) AND OLD TAXIWAY LAND FARM (SS-22) (AFFF
AREA )

The historical fire training area (FTA) (FT-01) is located immediately southeast of the current FTA
(Figure 2, Appendix A). Historically, approximately 75 gallons of AFFF were used during each fire
training exercise that occurred three to nine times each month during 1983 and 1984. Training exercises
during prior years followed similar schedules (JRB Associates, January 1985). FT-01 was in operation for
approximately 30 years and was deactivated in 1990 before achieving final closure in 1997.

Throughout years of operation, training exercises included setting fire to fuels and then extinguishing the
fires using fire suppression fluids that included AFFF. In 1997, a remedial action removed 2,000 cubic
yards of soil, of which 147 cubic yards were hauled offsite for disposal. The remaining 1,853 cubic yards
of soil were taken to the Old Taxiway Land Farm (SS-22), 300 feet to the east, and have since been
removed from the installation and disposed offsite. The old taxiway land farm was located on the asphalt
surface of an abandoned taxiway, was approximately 2,100 feet in length, and varied from 60 to 80 feet
wide, becoming narrower on the east end (HDR, February 1995). Releases of AFFF from the soil farm
could have impacted soils and/or groundwater before soil being removed. Clean soils from a local soil
borrow area were used to restore FT-01 to match the surrounding ground elevations.

2.2  CANADIAN SNOWBIRD CT-117 CRASH AND SOIL PLACEMENT AREA (AFFF AREA 2)

In preparation of an air show in May 2007, a Canadian Forces Snowbirds Air Demonstration CT-117
Tutor Jet crashed approximately 1,200 feet southwest of the current FTA (Figure 2, Appendix A). Due to
the small size of the jet and nature of the crash (nosedive), the debris field was limited to less than 1 acre.
Malmstrom AFB fire response vehicles were the first responders to the crash. A single truck extinguished
the flames, using approximately 1,000 gallons of water and 30 gallons of AFFF foam concentrate.
Approximately 12.25 cubic yards of petroleum hydrocarbon contaminated soil were removed and placed
in the Old Taxiway Land Farm (SS-22).
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2.3 OUTFALL 1 (AFFF AREA 3)

Outfall 1 is a controlled stormwater discharge point for Watershed 1 and the westernmost base outfall, on
the northern boundary of Malmstrom AFB (Figure 2, Appendix A). The outfall includes a culvert
structure and a normally open valve that, when closed, prevents surface water from exiting the base. The
culvert passes under a manmade dike designed to retain surface water when the outfall valve is closed.
Outfall 1 is immediately north of base housing and discharges off-base through agricultural grasslands to
the north.

On at least one occasion, AFFF from Hangar 1440 was pushed onto the hangar apron, where it dissipated.
Storm drain inlets near the hangar would have collected any residual AFFF and conveyed it to Outfall 1,
where runoff leaves the base boundary.

2.4  OUTFALL 3 (AFFF AREA 4)

Outfall 3 is a controlled discharge point for Watershed 3, on the northern boundary of Malmstrom AFB
(Figure 2, Appendix A). The outfall includes a culvert structure and a normally open valve that, when
closed, prevents surface water from exiting the base. The culvert passes under a manmade dike designed
to retain surface water when the outfall valve is closed. North of the base, Outfall 3 discharges into
grasslands that are primarily surrounded by cropland.

In the late 1990s, a moving vehicle ruptured a 600-gallon AFFF trailer parked near the northeast corner of
Building 349. All 600 gallons of AFFF spilled into a nearby stormwater inlet that drains to Outfall 3.
Routine spray testing of mobile fire-response vehicles were also conducted beside Building 349. The
sprayed AFFF drained into nearby stormwater inlets, which flow through Qutfall 3 before leaving Air
Force property.

2.5 HANGAR 1440 (AFFF AREA5)

Hangar 1440 is bounded by Building 1439 to the northwest and paved and concrete areas to the east,
south, and west (Figure 2, Appendix A). The hangar, constructed in 1993, includes an AFFF fire
suppression system. The original AFFF system is operational only in Bay 5; Bays 3 and 4 were converted
to a water-only system in the late 1990s. As originally constructed, the hangar includes a floor drain
holding system to contain the AFFF. Each bay is equipped with two fire suppression systems: ceiling
sprinkler systems with heat-regulated sprinkler heads and hand-controlled fire suppression cannons. The
AFFF system can be isolated (water only) inside the mechanical room for testing purposes. A 1,500-
gallon AFFF tank is located in the mechanical room.

Historically, annual fire suppression system testing resulted in 3% AFFF solution being pushed out onto
the apron and allowed to evaporate or drain into a grated drop inlet stormwater drain that discharges at
Outfall 1. Within the hangar bays, residual AFFF was washed into floor drains that collect in an oil/water
separator (OWS) that discharges to the City of Great Falls wastewater treatment system. Since 2007,
approximately 300 gallons of AFFF has been discharged from the AFFF tank during fire suppression
system testing and evaporation/line losses. On at least one occasion, the volume of AFFF that was washed
through the OWS overflowed and came up through the access manhole (CH2M Hill, 2015).
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2.6 FIRE STATION (BUILDING 349) (AFFF AREA 6)

Fire Station Building 349 (Fire Station 1) is surrounded by a paved concrete area with small grassy areas
bordering it to the southeast and southwest (Figure 2, Appendix A). Fire Station 1 serves as the main fire
station for Malmstrom AFB and houses two P-34 fire trucks, each with a 400-gallon water capacity, as
well as a 50-gallon AFFF capacity in one of the trucks and a 56-gallon AFFF capacity in the other. Fire
Station 1 also stores 220 gallons of AFFF and 150 gallons of foam in a storage room that includes no
secondary containment.

Historically, Fire Station 1 has housed a number of fire suppression vehicles that contained AFFF,
including the following:
e P-2-2,300-gallon water capacity and 200-gallon AFFF capacity,
P-4 — 1,500-gallon water capacity and 100-gallon AFFF capacity,
P-8 — a pumper truck with 50-gallon AFFF capacity,
P-19 — 1,000-gallon water capacity and 50-gallon AFFF capacity, and
A 600-gallon AFFF trailer.

Typically, response vehicles are parked inside the fire station; however, when the weather is warm, the
trucks and trailer are parked along the flightline, adjacent to the fire station. The south bay includes a
vehicle wash rack and floor drain. The floor drain leads to an OWS, connected to the City of Great Falls
wastewater system.

In the late 1990s, a moving vehicle ruptured a 600-gallon AFFF trailer, parked near the northeast corner
of Building 349. All 600 gallons of AFFF spilled into a nearby stormwater inlet, draining to Outfall 3. In
addition to the 1990s spill, routine spray tests were conducted on mobile fire response vehicles, parked on
the apron beside Fire Station 349. The sprayed AFFF drained into nearby stormwater inlets, which flow
through Outfall 3 before leaving the base boundary.

3.0 FIELD ACTIVITIES AND FINDINGS

A readiness review was conducted for all field personnel prior to mobilizing to the site. The completed
readiness review forms for field personnel are presented in Appendix C. The readiness review covered
anticipated hazards, types, and proper use of equipment needed for the field activities, sampling
procedures, and procedures to be used to prevent cross-contamination of samples with PFAS-containing
compounds.

3.1  FIELD ACTIVITIES AND SAMPLING PROCEDURES

ASL personnel mobilized to Malmstrom AFB twice to complete the SI sampling for all six AFFF Areas.
The first mobilization began on Tuesday, October 11, 2016, and included completing soil borings and
installing new monitoring wells, sampling groundwater wells, collecting surface and subsurface soil
samples from soil borings, and collecting surface water and sediment samples from surface water bodies
and drainage channels. Only three of the ten new monitoring wells produced enough water to be sampled
during the first mobilization, so ASL mobilized a second time on May 2, 2017, to collect groundwater
samples from the remaining seven new monitoring wells. ASL used a targeted sampling design to collect
samples in locations most likely to have detectable concentrations of the three target compounds resulting
from AFFF releases. Field forms generated during the sampling activities are in Appendix B. Field
activities for the two separate mobilizations were completed on October 22, 2016, and May 3, 2017.
Samples were shipped, via overnight courier, to Maxxam Analytics International Corporation of
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Mississauga, Ontario, Canada, under chain of custody procedures. Samples were analyzed for eighteen
PFAS compounds, using modified EPA Method 537. The following three, of the eighteen compounds, are
the only PFAS compounds that have health-based screening levels.

Analyte *CAS Number
o Perfluorooctane sulfonate (PFOS) 1763-23-1
o Perfluorooctanoic acid (PFOA) 335-67-1
o Perfluorobutane sulfonate (PFBS) 375-73-5

*CAS = Chemical Abstract Service

Third-party data validation was conducted on 100% of the analytical data for the PFAS compounds. Data
validation qualifiers were applied as needed to the data. All the results were evaluated as usable for the
decisions being made. No determinations of an AFFF release are based upon quality control (QC)-
qualified data. The data validation report, laboratory data sheets (which include results for the 18 PFAS
compounds analyzed), and chain of custody forms are in Appendix E.

Composite soil samples were submitted to CT Laboratories of Baraboo, Wisconsin, for physiochemical
analyses. The physiochemical analyses include soil pH (EPA Method 9045D), particle size analysis
(American Society for Testing and Materials [ASTM] D422), and total organic carbon content in soil
(EPA Lloyd Kahn Method). The laboratory data sheets and a data summary table are presented in
Appendix G.

Field activities included collecting surface soil, subsurface soil, groundwater, surface water, and sediment
samples. Sample locations were selected in areas most likely to have been impacted by suspected AFFF
releases. Soil borings were advanced with a track-mounted, compact sonic drill rig. Soil cores were
collected by advancing a 4-inch, inner core barrel to the desired sample depth and overdrilling with a 6-
inch outer casing. The core barrel and soil core were-retrieved, leaving the 6-inch outer casing to maintain
the integrity of the borehole. Soil cores were then vibrated from the core barrel into plastic sleeves for
logging, field screening, and sample collection. Prior to logging, slits were cut in the sample sleeve and
the soil cores screened with a photoionization detector (PID). After recording the PID readings on the
boring log, the soil core was measured and the recovered length recorded in the boring log. The sample
sleeve was then opened and the core visually logged. All borings were logged by a trained geologist (with
a degree from an accredited university) experienced in describing soil cores, under the supervision of a
senior geologist. The soil descriptions were assigned in accordance with the Geology Supplement to the
Scope of Services (USACE, June 2013) and followed this general format:

e Color (using Munsell soil color charts);
Soil type (fat clay, lean clay, sand, silty gravel, etc.);
Grading, grain size, consistency/density, moisture content, cementing;
Other notable features (staining, organics, fossils, odors, etc.); and
Unified Soil Classification System symbol (CH, CL, SP, GM, etc.).

Surface soil samples were collected from 0 to 6 inches bgs with stainless steel hand augers and stainless
steel spoons. Subsurface soil samples were collected from the soil core generated during sonic drilling,
immediately above the water saturated/unsaturated soil interface. Sediment samples were collected using
a combination of dip samplers and stainless steel spoons. Surface water samples were collected directly
from surface water bodies into the sample containers.

Ten groundwater monitoring wells were installed across four AFFF Areas. The wells were constructed
with 2-inch diameter, 10-foot long Schedule 40 polyvinyl chloride screens (continuous wrap 0.010-inch
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slot) and risers with flush-threaded joints. Sand filter packs were installed by tremieing sand through the
outer sonic casing and vibrating it in place. Boring logs and well construction diagrams are included in
Appendix C. Filter packs were sealed using 3/8” uncoated bentonite pellets, which were allowed to
hydrate for at least 24 hours (and typically up to 48 hours) before development. Only three of the new
monitoring wells (MALMS01-MW001, MALMS04-MWO001, and MALMS04-MWO002) produced water
during the first mobilization in October 2016. The three monitoring wells were developed until the
column of water in the well was free of visible sediment, and/or potential of hydrogen (pH), temperature,
turbidity, and specific conductivity stabilized. Well development was completed after hydration of the
bentonite seal and before grouting. Groundwater sampling was completed at least 24 hours after
development. The remaining seven monitoring wells did not produce water after drilling and were not
developed.

In compliance with standard procedure ASL-SOP-002a — Groundwater Sampling at Perfluorinated
Compound (PFC) Sites, groundwater sampling was completed using either a peristaltic pump or a
disposable bailer, following applicable low-flow sampling methods. Groundwater samples were collected
from wells MALMS04-001 and MALMS04-002 in October 2016 with a peristaltic pump and disposable
polyvinyl tubing, using low-flow sampling methodology. Well MALMS01-MWO001 was pumped dry
during well development and the recharge was very slow, so it was not sampled in October 2016.

ASL mobilized a second time in May 2017, to sample the eight remaining wells. Seven of the eight
remaining wells were not developed. As previously mentioned, the eighth well (MALMS01-MW001)
was pumped dry during well development in October 2016. Groundwater samples from six of the seven
undeveloped wells and well MALMS01-MWO001, were collected as grab samples using disposable
bailers. Because of the extremely slow recharge rate of the glacial till, the wells were sampled without
purging the wells or collecting water quality parameters. Well MALMS01-MWO003 did not contain
enough water to sample. A depth to groundwater measurement was recorded for each of the eight wells.

Groundwater samples from AFFF Area 1 wells MALMS01-MW001 and MALSMO01-MWOQ002 were
turbid. However, the analytical data still meets the Sl data quality objectives since PFAS compounds do
not readily sorb to suspended solids. The remaining seven groundwater samples were clear. Boring logs,
sample collection logs, chain of custody forms and new well construction details are included in
Appendix C.

Land survey was used to record the surface elevations and top-of-casing elevations of the new
groundwater monitoring wells. The existing wells were not surveyed during the SI. ASL relied on
ERPMS data for all existing monitoring wells, which are in U.S. survey feet. Survey data obtained from
Big Sky Civil and Environmental, LLC (Great Falls, Montana) provides accuracy of one hundredth of a
foot (horizontal and vertical) for the soil borings and monitor wells. Northing and easting coordinates
were recorded in international feet using the Montana State Plane Coordinates — North American Datum
1983. Elevations were referenced to the North American Vertical Datum 1988. The survey data for the
new wells was converted to U.S survey feet and reference the same datum, as required by ERPMS.
Surface water and sediment sample locations were recorded with a Trimble® Geo 7X handheld global
positioning system (GPS) unit. Post processed horizontal data collected with the Trimble® Geo 7X is
accurate to sub-meter intervals.

Sample locations, area-specific lithology, groundwater flow direction, analytical results, and conclusions
are presented in Sections 3.1 through 3.8.
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3.2

3.2.1

3.2.2

3.2.3

PFAS CROSS-CONTAMINATION AVOIDANCE PROCEDURES

Field Equipment

Teflon®-containing materials (e.g., Teflon® tubing, bailers, tape, plumbing paste, or other
Teflon® materials) were not used since Teflon® contains fluorinated compounds.

High-density polyethylene (HDPE) and silicon materials are acceptable.

Peristaltic pumps were used to sample groundwater at depths shallower than 25 feet. ProActive
SS Pumps with PVC leads or Geotech SS Geosub pumps were used to sample groundwater at
depths greater than 25 feet. These pumps are stainless steel and minimize introductions of PFCs.
Pumps with Teflon impellers, such as Grundfos RediFlo pumps, were not used. Field notes were
recorded in a bound fieldbook that is not constructed with waterproof paper. All personnel
changed gloves between recording and sampling activities to prevent cross contamination.
Post-It Notes were not allowed on site.

No markers other than Sharpies® brand were used. Pens were used to document field activities in
the field log and on field forms, as well as for labeling sample containers and preparing the chain
of custody.

Chemical (blue) ice packs were not used to store samples, food, or drinks.

Field Clothing and Personal Protective Equipment

The sampling personnel wore field clothing made of synthetic and natural fibers (preferably
cotton). The clothing had to have been laundered at least six times without using a fabric softener
since it was purchased. New clothing was not allowed because it could contain PFAS-related
treatments.
Only rain gear made from polyurethane and wax-coated materials was allowed.
No clothing or boots were allowed that contained Gore-Tex™, which consists of a PFAS
membrane.
Tyvek® clothing was not allowed on site because it contains fluorinated compounds.
Disposable nitrile gloves were worn at all times when field activities were being conducted, and a
new pair was donned prior to the following activities at each sample location:

o0 Decontamination of reusable sampling equipment;
Contact with sample bottles or water containers;
Insertion of anything into the well (HDPE tubing, HydraSleeve® bailer, etc.);
Insertion of silicon tubing into the peristaltic pump;
Completion of monitor well purging;
Sample collection; and
Handling of any quality assurance/QC samples, including field blanks and equipment
blanks.
A new pair of nitrile gloves was worn after handling any nondedicated sampling equipment, after
contact with surfaces that had not been decontaminated, or when field personnel thought it was
necessary.

O O0OO0OO0OO0OOo

Sample Containers

All samples were collected in polypropylene or HDPE bottles with screw caps made of the same materials.
The liners of lined screw caps were not made of Teflon® and did not contain PFASSs.

Glass sample containers were not used.

M2027.0003 8/9/18



e Container labels were completed using a Sharpie® pen after the caps had been placed on each
bottle.

3.2.4 Wet Weather

o Field personnel who were sampling during wet weather (such as rainfall or snowfall) wore
appropriate clothing that did not pose a risk of cross-contamination. Sampling personnel avoided
synthetic gear treated with water-repellant finishes containing PFASs. Only rain gear made from
polyurethane and wax-coated materials was allowed.

o Field personnel wore gloves when erecting or moving a gazebo tent overtop used for protection
from rain at sampling locations because the canopy material may have been treated with a PFAS-
based coating. Gloves were changed immediately after handling the tent, and any further contact
with the tent was avoided until all sampling activities were finished and the team was ready to
move on to the next sample location.

3.25 Equipment Decontamination

Field sampling equipment, including oil/water interface meters and water level indicators, were
decontaminated using Alconox® or Liquinox® soap. Decon 90® was not used during decontamination
activities. Laboratory-certified PFAS-free water was used for the final decontamination rinse of sampling
equipment. Larger equipment, such as drill rigs, was decontaminated using potable water and a high-
pressure washer and then rinsed with potable water.

3.2.6  Personnel Hygiene

o Field personnel did not use cosmetics, moisturizers, hand cream, or other related products as part
of their personal hygiene routine before a sampling event because these products may contain
surfactants and be a potential source of PFASs.

e Because many manufactured sunblock and insect repellants contain PFASs, only sunblock and
insect repellants that contain 100% natural ingredients were allowed.

e For restroom breaks, field personnel left the exclusion zone (EZ) before removing PPE. Before
returning to the EZ, field personnel washed as normal, allowing extra time to rinse with water
after using soap. Field personnel used a mechanical dryer to avoid using paper towels if possible.

3.2.7 Food Considerations

Field personnel did not eat or drink inside the EZ.

3.2.8 Visitors

Site visitors remained outside of the exclusion zone during all sampling activities.

3.3 HISTORICAL FIRE TRAINING AREA (FT-01) AND OLD TAXIWAY LAND FARM (SS-22) (AFFF
AREA 1)

The media of concern at AFFF Area 1 are surface soil, subsurface soil, and shallow groundwater. Surface
water bodies are not present near the area, so neither surface water nor sediment samples were collected.
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3.3.1 Sample Locations

Three sets of surface soil and subsurface soil samples were collected from the grass-covered area of the
former fire training area. Two sample sets were collected from borings MALMS01-001 and MALMS01-
002 within the footprint of the training area. A third sample set was collected from boring MALMSO01-
003, northeast of the former training area, within the footprint of the Old Taxiway Land Farm. Monitoring
wells were constructed in all three borings. Well MALMS01-MWO001 (boring MALMS01-001) was
constructed with a 20-foot screen, rather than a 10-foot screen, because groundwater was not encountered
down to 55 feet bgs. However, damp clays (CL) were encountered at 4 feet bgs and extended to 36 feet
bgs, so the longer screen was installed across the 15 to 35 foot bgs interval. At the time of construction
(October 2016), all three monitoring wells were dry and unable to be sampled. Groundwater samples
were collected from monitoring wells MALMS01-MWO001 and MALMS01-MWO002 in May 2017, six
months after construction. A sample from MALMS01-MWO003 could not be collected because the well
was dry. Sampling locations for AFFF Area 1 are shown on Figure 3 in Appendix A.

3.3.2  Soil Description

Three soil borings were completed at depths ranging from 35 to 55 feet bgs within Quaternary sediments
of the surficial aquifer. The primary soil types and classifications include sandy gravels (GW), clays (CL)
and sandy clays (CL). Detailed boring logs are presented in Appendix C.

3.3.3 Groundwater Flow

Three new monitoring wells (MALMS01-MWO001, MALMS01-MWO002, and MALMS01-MWO003) were
constructed in October 2016. At the time of their construction, all three wells were dry. ASL remobilized
to the base in May 2017, and well MALMS01-MWO003 was still dry. Groundwater elevation at
MALMS01-MWO001 was 3438.99 (26.20 feet btoc). Groundwater elevations at MALS010MWO002 were
3442.96 (31.29 feet btoc). The groundwater elevation measurements are presented in Appendix H and on
Figure 3 of Appendix A. Site specific groundwater flow direction at AFFF Area 1 is unknown because a
minimum of three data points is necessary to determine groundwater flow direction. The PA report
(CH2M Hill, April 2015) indicated groundwater at Malmstrom AFB generally flows north, toward the
Missouri River.

3.3.4  Analytical Results

Four surface soil samples (three primary samples and one field duplicate sample), four subsurface soil
samples (three primary samples and one field duplicate sample), and two primary groundwater samples
were submitted to the project laboratory for analysis from AFFF Area 1.

Surface Soil

PFBS, PFOA, and PFOS were detected in the three primary samples and one field duplicate sample. The
detected concentrations of PFBS and PFOA do not exceed the RSLs for soil. However, PFOS was
detected a concentrations above the screening level in one primary and its field duplicate sample
(MALMS01-001-SS-001 at 890 pg/kg and MALMS01-001-SS-901 at 800 pg/kg.

PFBS concentrations range from an estimated 0.72 pg/kg (MALMS01-003-SS-001) to an estimated 4.3
Ho/kg (MALMS01-001-SS-001). PFOA concentrations range from 3.1 pg/kg (MALMS01-002-SS-001)
to 26 pg/kg (MALMS01-001-SS-001). PFOS concentrations range from 30 pg/kg (MALMS01-002-SS-
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001) to 890 pg/kg (MALMS01-001-SS-001). Surface soil analytical results are summarized in Table 3
and shown on Figure 4 (Appendix A).

Subsurface Soil

PFBS was detected in two of the three primary samples (MALMS01-001-S0-021 and MALMS01-003-
SO-011). PFOA and PFOS were detected in all three primary and one field duplicate sample. The
detected concentrations of PFBS and PFOA do not exceed the RSLs for soil. However, PFOS was
detected at a concentration above the RSLs in one primary sample (MALMS01-002-SO-005 at 11,000

Hg/kg).

Estimated PFBS concentrations ranged from 0.38 pug/kg (MALMS01-001-SO-021) to 4.4 ug/kg
(MALMS01-003-S0-011). PFOA concentrations range from 6.1 pg/kg (MALMS01-001-S0-921) to 110
pg/kg (MALMS01-002-SO-005). PFOS concentrations range from 16 pg/kg (MALMS01-001-SO-921)
to 11,000 pg/kg (MALMS01-002-S0O-005). Subsurface soil analytical results are summarized in Table 4
and shown on Figure 4 (Appendix A).

Soil Physiochemical Analyses

Two composite soil samples from AFFF Area 1 were submitted for physiochemical analyses. The
composite surface soil sample (MALMS01-004-SS-001) was composed of aliquots of the surface soil
samples from ground surface to 6 inches bgs. The composite subsurface soil sample (MALMS01-004-
S0-021) was composed of aliquots of the subsurface soil samples, which ranged from 4 to 21 feet bgs.
The composite physiochemical sample results are contained in Appendix G.

Groundwater

Two primary groundwater samples were collected from monitoring wells MALS01-MWO001 and
MALSO01-MWO002. At the time of the SI, well MALMS01-MWO003 was dry and unable to be sampled.
PFBS, PFOA, and PFOS were detected in both primary samples. PFBS concentrations in both samples
were below the screening level. PFOA and the combined PFOA and PFOS concentrations exceeded the
screening levels in both groundwater samples. PFOS concentrations exceeded the screening level in
sample MALMS01-002-GW-030.

PFBS was detected at 0.056 pg/L (MALMS01-001-GW-035) and 0.13 pg/L (MALMS01-002-GW-030).
PFOA was detected at 0.20 pg/L (MALMS01-001-GW-035) and 1.3 pg/L (MALMS01-002-GW-030).
PFOS was detected at 0.067 pg/L (MALMS01-001-GW-035) and 1.9 pg/L (MALMS01-002-GW-030).
The combined PFOA and PFOS concentrations were calculated at 0.267 pg/L (MALMS01-001-GW-035)
and 3.2 pg/L (MALMS01-002-GW-030). Groundwater analytical results are summarized in Table 5 and
are shown on Figure 5 (Appendix A).

3.3.5 Conclusions

Regular releases of AFFF at the former FTA during its 30-year operational life has resulted in releases of
PFAS to the environment. The analyses of the surface soil and subsurface soil samples indicate that
neither PFBS nor PFOA were present at concentrations above the screening levels. However, PFOS was
detected at concentrations above the screening levels in surface soil (MALMS01-001-SS-001) and
subsurface soil (MALMS01-002-SO-005). None of the three soil borings completed during the SI
encountered sufficient groundwater to sample; however, all three borings were converted to groundwater
monitoring wells. Two of the wells (MALS01-MWO001 and MALS01-MWO002) produced water and were
sampled in May 2017. The analyses of groundwater samples indicate both PFOA and PFOS were present
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above the screening levels. Based on these analytical results, a release of AFFF has been confirmed at
AFFF Area 1 that has impacted groundwater and subsurface soil in the FT-01 area.

Table 3 Historical Fire Training Area (FT-01) and Old Taxiway Land Farm (SS-22) (AFFF Area 1)
Surface Soil Analytical Results

Samole 1D MALMS01- I\(;ISLS'\SASQ%%L MALMSO01- | MALMSO01-
P 001-SS-001 ; 002-SS-001 | 003-SS-001
(duplicate)
Analyte Depth (ft) 0-0.5 0-0.5 0-0.5 0-0.5
SC[Z?::'”Q Result Result Result Result
Ik /ki /K /K
(ug/kg) (hg/kg) (hg/kg) (hg/kg) (g/kg)
Perfluorobutane
sulfonate (PFBS) | 130:000° 4.3 3.7 14 0.723
Perfluorooctanoic b
acid (PFOA) 126 26 20 3.1 3.8
Perfluorooctane b
sulfonate (PFOS) 126 890 800 30 110

Bold values indicate analyte detected at concentration indicated.

2 EPA Regional Screening Levels for Residential Soil (May 2018)
(https://semspub.epa.goc/work/HQ/197235.pdf).

b Screening levels calculated using the EPA Regional Screening Level calculator (https:/epa-
prgs.ornl.gov/cgi-bin/chemicals/csl_search).

pa/kg = micrograms per kilogram dup = duplicate

ft = foot or feet ID = identification

J = The reported concentration is an estimated value.
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Table 4 Historical Fire Training Area (FT-01) and Old Taxiway Land Farm (SS-22) (AFFF Area 1)

Subsurface Soil Analytical Results

samole 1o | MALMSO0L- | MY vaL Mso1- | MALMSOI-
P 001-SO-021 ; 002-SO-005 | 003-SO-011
(duplicate)
Analyte Depth (ft) 20-21 20-21 4-5 10-11
Sclr_i?/rylng Result Result Result Result
/k /k /k /k
(ug/kg) (hg/kg) (hg/kg) (hg/kg) (hg/kg)
Perfluorobutane a
sulfonate (PFBS) 130,000 0.38J 0.24U 25U 440
Perfluorooctanoic b
acid (PFOA) 126 7.1 6.1 110 9.2J
Perfluorooctane b
sulfonate (PFOS) 126 197 16 11,000 297

Bold values indicate analyte detected at concentration indicated.

Shaded cells indicate analyte detected above screening level.

2EPA Regional Screening Levels for Residential Soil (May 2018)
(https://semspub.epa.gov/work/HQ/197235.pdf).

bScreening levels calculated using the EPA Regional Screening Level calculator (https://epa-
prgs.ornl.gov/cgi-bin/chemicals/csl_search).

pg/kg = micrograms per kilogram dup = duplicate

ft = foot or feet ID = identification

J = The reported concentration is an estimated value.

U = The analyte was analyzed for but was not detected above the reported sample quantification limit

Table 5 Historical Fire Training Area (FT-01) and Old Taxiway Land Farm (SS-22) (AFFF Area

M2027.0003

1), Groundwater Analytical Results

MALMS01-001- | MALMS01-002-
Sample ID | " Gy o35 GW-030
Analyte Sclr_i‘iglng Result Result
(ho/L) (MO/L) (Mg/L)
Perfluorobutane a
Sulfonate (PFBS) 40 0.056 0.13
Perfluorooctanoic b
Acid (PFOA) 0.07 0.20 1.3
Perfluorooctane b
Sulfonate (PFOS) 0.07 0.067 19
PFOS + PFOA 0.07¢ 0.267 3.2

Note: Monitoring well MALMS01-MWO003 was dry and could not be sampled.

Bold values indicate analyte detected at concentration indicated.

Shaded values indicate analyte detected above screening level.

2EPA Regional Screening Levels for Tapwater (May 2018) (https://semspub.epa.gov/work/HQ/197235.pdf ).
b Screening Level listed in “Drinking Water Health Advisory for Perfluorooctanoic Acid (PFOA)” (EPA,
May 2016b) and “Drinking Water Health Advisory for Perfluorooctane Sulfonate (PFOS)” (EPA, May
20164a).

¢EPA recommends comparing the combined analytical results for PFOA and PFOS when both are present.
Hg/L = micrograms per liter

GW = groundwater ID = identification
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3.4 CANADIAN SNOWBIRDS CT-117 CRASH (AFFF AREA 2)

The media of concern at the Canadian Snowbirds CT-117 Crash area are surface soil, subsurface soil,
shallow groundwater, and surface water/sediment.

3.4.1 Sample Locations

Three sets of surface soil and subsurface soil samples were collected. Two sample sets were collected
from borings MALMS02-001 and MALMS02-002 within the grass covered crash site. A third sample set
was collected from boring MALMS02-003 at the east end of the Old Taxiway Land Farm, where 12.25-
cy of soil excavated from the crash site was placed. Shallow groundwater depths were anticipated to be
between 12 and 40 feet bgs (ASL, September 2016). However, during installation of the three borings a
saturated soil interface (groundwater) was not encountered at depths ranging from 52 to 70 feet bgs. The
absence of significant moisture in the soil led to a decision not to install monitoring wells at AFFF Area 2
and abandon all three borings. The borings were terminated at 52 feet bgs (MALMS02-002), 55 feet bgs
(MALMS02-003), and 70 feet bgs (MALMS02-001). Two pairs of surface water and sediment samples
were collected from the ditch near the crash site. The sample locations for AFFF Area 2 are shown on
Figure 3 in Appendix A.

3.4.2 Soil Description

Three soil borings were completed at depths ranging from 52 to 70 feet bgs within Quaternary Glacial
Till. Primary soil types and classifications include silty sand (SM), fat clays (CH), and silty clays (CL)
with intermittent limestone and shale fragments. Detailed boring logs are presented in Appendix C.

3.4.3 Groundwater Flow

Shallow groundwater at MAFB, when present, is typically encountered within the Quaternary deposits at
depths less than 40 feet bgs. In many areas of MAFB the glacial tills are aquitards, temporarily confining
groundwater to fractured gravel layers to create perched groundwater conditions. Groundwater was not
encountered during installation of the three borings and monitoring wells were not installed. Based on the
discontinuous characteristics of perched shallow groundwater in the area and the absence of saturated
soils down to 70 feet bgs, shallow groundwater does not appear present at AFFF Area 2.

3.4.4  Analytical Results

Four surface soil samples (three primary sample and one field duplicate sample), four subsurface soil
samples (three primary samples and one field duplicate sample), and three paired surface water/sediment
samples (two primary and one field duplicate) were submitted to the project laboratory for analysis from
AFFF Area 2.

Surface Soil

PFBS was detected in sample MALMS02-001-SS-001. PFOA was detected in two primary samples
(MALMS02-002-SS-001 and MALMS02-003-SS-00). PFOS was detected in all three primary samples.
None of the detected concentrations exceeded the RSLs for soil.

The only PFBS detection (MALMS02-001-SS-001) was estimated at 0.42 pg/kg. PFOA concentrations
ranged from an estimated 0.45 pg/kg (MALMS02-002-SS-001) to 2.3 pg/kg (MALMS02-003-SS-001).
PFOS concentration ranged from an estimated 0.43 pug/kg (MALMS02-001-SS-001) to 6.3 pg/kg
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(MALMS02-003-SS-001). Surface soil analytical results are summarized in Table 6 and shown on Figure
4 (Appendix A).

Subsurface Soil
PFBS, PFOA, and PFOS were detected in one primary sample (MALMS02-003-S0O-006). None of the
detected concentrations exceeded the RSLs for soil.

The only PFBS detection (MALMS02-003-S0O-006) was estimated at 0.50 pg/kg. The only PFOA
detection (MALMS02-003-SO-006) was 1.1 pg/kg. The only PFOS detection (MALMS02-003-S0O-006)
was 1.1 pg/kg. Subsurface soil analytical results are summarized in Table 7 and shown on Figure 4
(Appendix A).

Soil Physiochemical Analyses

Two composite samples from AFFF Area 2 were submitted for physiochemical analyses. The composite
surface soil sample (MALMS02-006-SS-001) was composed of aliquots of the surface soil samples from
ground surface to 6 inches bgs. The composite subsurface soil sample (MALMS02-006-SO-020) was
composed of aliquots of the subsurface soil samples, which ranged from 5 to 20 feet bgs. The composite
physiochemical sample results are contained in Appendix G.

Groundwater
Monitoring wells were not installed at AFFF Area 2 because groundwater was not encountered during
boring advancement; therefore, groundwater sampling was not conducted.

Surface Water

PFBS, PFOA, and PFOS were detected in all three surface water samples. None of the detected PFBS
concentrations exceeded the screening levels for water. However, the PFOA, PFOS, and the combined
PFOA and PFOS concentrations exceeded screening levels in all three samples.

PFBS concentrations ranged from an estimated 0.0081 pg/L (MALMS02-004-SW-001) to an estimated
0.0090 pg/L (MALMS02-004-SW-901). PFOA concentrations ranged from 0.080 ug/L (MALMS02-005-
SW-001) to an estimated 0.092 pg/L (MALMS02-004-SW-901). PFOS concentration ranged from an
estimated 0.39 pg/L (MALMS02-004-SW-001) to 0.47 pg/L (MALMS02-005-SW-001). The combined
PFOA and PFOS concentrations ranged from an estimated 0.48 pg/L (MALMS02-004-SW-001) to 0.55
po/L (MALMS02-005-SW-001). Surface water sample analytical results are summarized in Table 8 and
shown on Figure 5 in Appendix A.

Sediment

PFBS was not detected in the two primary samples or the field duplicate sample. PFOA was detected in
both primary samples and the filed duplicate sample, but none of the detected concentrations exceeded the
RSLs for sediment. PFOS was detected in both primary samples and the field duplicate sample, but the
detected concentrations only exceeded the screening levels in one primary sample (MALMS02-004-SD-
001 at an estimated 160 pg/kg).

PFOA concentrations ranged from an estimated 1.1 pg/kg (MALMS02-004-SD-901) to an estimated 2.3
pg/kg (MALMS02-004-SD-001). The combined PFOA and PFOS concentrations ranged from an
estimated 46 pg/kg (MALMS02-005-SD-001) to an estimated 160 pg/kg (MALMS02-004-SD-001).
Sediment sample analytical results are summarized in Table 9 and shown on Figure 4 (Appendix A).
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3.4.5 Conclusions

In May of 2007, approximately 30 gallons of AFFF were used to extinguish an aircraft fire approximately
1,200 feet southwest of the current FTA. The surface soil and subsurface soil sample analyses results
indicate that the target compounds are not present in soils at concentrations above the RSLs. However,
PFOS was detected in one sediment sample (MALMS02-004-SD-001) above the screening level.
Similarly, the surface water sample analyses results indicate that the target compounds are present in
surface water at concentrations above the screening levels. Shallow groundwater was not encountered
during completion of the three soil borings, so all three borings were abandoned. Based on these
conditions, it is concluded that shallow groundwater is not present at AFFF Area 2 and is not a media of a
concern. Based on these analytical results, a release of AFFF that has impacted surface water at AFFF

Area 2 is confirmed.
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sulfonate (PFOS)

samole 1D MALMS02- '\(;IQLS'\SASQ%Zl MALMS02- | MALMS02-
P 001-SS-001 ; 002-SS-001 003-SS-001
(duplicate)
Analyte Depth (ft) 0-0.5 0-0.5 0-0.5 0-0.5
SC[G;/I’;IFQ Result Result Result Result
/k /k /k /k
(ug/ka) (hg/kg) (hg/kg) (hg/kg) (hg/kg)
Perfluorobutane a
sulfonate (PFBS) 130,000 0.42J 025U 0.25UJ 0.25U
Perfluorooctanoic b
acid (PFOA) 126 0.12U 0.12U 0.45J 2.3
Perfluorooctane 126" 0.43 J 0.16 U 193 6.3

Bold values indicate analyte detected at concentration indicated.

2 EPA Regional Screening Levels for Residential Soil (May 2018)
(https://semspub.epa.goc/work/HQ/197235.pdf).
bScreening levels calculated using the EPA Regional Screening Level calculator (https://epa-prgs.ornl.gov/cgi-
bin/chemicals/csl_search).

pa/kg = micrograms per kilogram

ft = foot or feet

J = The reported concentration is an estimated value.
U = The analyte was analyzed for but was not detected above the reported sample quantification limit.

dup = duplicate
ID = identification

sample ID MALMS02- %’:‘_@3?’90226 MALMS02- | MALMS02-
001-SO-020 (duplicate) 002-SO-020 | 003-SO-006
Analyte Depth (ft) 19-20 19-20 19-20 5-6
Sclr_e:i/rgllng Result Result Result Result
/k /k /k /k
(Lg/kg) (ug/kg) (hg/kg) (ng/kg) (hg/kg)
Perfluorobutane a
sulfonate (PFBS) 130,000 0.25U 0.28 U 0.25U 0.50J
Perfluorooctanoic b
acid (PFOA) 126 0.12U 0.13U 0.12U 11
Perfluorooctane b
sulfonate (PFOS) 126 0.16 U 0.18U 0.16 U 1.1

Bold values indicate analyte detected at concentration indicated.
*EPA Regional Screening Levels for Residential Soil (May 2018)
(https://semspub.epa.goc/work/HQ/197235.pdf).
b Screening levels calculated using the EPA Regional Screening Level calculator (https://epa-prgs.ornl.gov/cgi-
bin/chemicals/csl_search).

pg/kg = micrograms per kilogram

ft = foot or feet

J = The reported concentration is an estimated value.
U = The analyte was analyzed for but was not detected above the reported sample quantification limit

M2027.0003
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dup = duplicate

ID = identification

Table 6 Canadian Snowbirds CT-117 Crash Site (AFFF Area 2) Surface Soil Analytical Results

Table 7 Canadian Snowbirds CT-117 Crash Site (AFFF Area 2) Subsurface Soil Analytical Results
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MALMS02-004- | MALMS02-004- 1\ ) \1502-005-
Sample ID SW-901
SW-001 . SW-001
(duplicate)
Analyte Screenin

Level g Result Result Result

(ug/L) (ug/L) (ug/L) (ug/L)
Perfluorobutane
Sulfonate (PFBS) 40 0.0081 J 0.0090J 0.0086 J
Perfluorooctanoic
Acid (PFOA) 0.075 0.090J 0.092 J 0.080
Perfluorooctane
Sulfonate (PFOS) 0.07° B34 beed Uy
PFOS + PEFOA 0.07¢ 0.48J 0.522 0.55

Bold values indicate analyte detected at concentration indicated.

Shaded cells indicate analyte detected above screening level.
3EPA Regional Screening Levels for Tapwater (May 2018) (https://semspub.epa.goc/work/HQ/197235.pdf ).
bScreening Level listed in Drinking Water Health Advisory for Perfluorooctanoic Acid (PFOA), (EPA, May 2016b)
and Drinking Water Health Advisory for Perfluorooctane Sulfonate (PFOS) (EPA, May 2016a).

¢EPA recommends comparing the combined analytical results for PFOA and PFOS when both are present.
Hg/L = micrograms per liter

SW = surface water

ID = identification

Table 8 Canadian Snowbirds CT-117 Crash Site (AFFF Area 2) Surface Water Analytical Results

Table 9 Canadian Snowbirds CT-117 Crash Site (AFFF Area 2) Sediment Analytical Results

sample 1o | MALMS02-004- | MALMS02004- 1 1) Mis02.005-
: SD-001 : SD-001
(duplicate)
Analyte Depth (ft) 0-0.5 0-0.5 0-0.5
Sc[iei/réllng Result Result Result
/k Ik /k
(ug/kg) (hg/kg) (Mg/kg) (ug/kg)
Perfluorobutane
Sulfonate (PFBS) 130,000% 0.35 UJ 0.28 UJ 0.48 UJ
Perfluorooctanoic b
Acid (PFOA) 126 2.3J 113 207
Perfluorooctane b
sulfonate (PFOS) 126 160 J 55J 46 J

Bold values indicate analyte detected at concentration indicated.
2EPA Regional Screening Levels for Residential Soil (May 2018)
(https://semspub.epa.goc/work/HQ/197235.pdf).

bScreening levels calculated using the EPA Regional Screening Level calculator (https://epa-

prgs.ornl.gov/cgi-bin/chemicals/csl_search).

Mg/kg = micrograms per kilogram

ID = identification

ft = foot or feet

J = The reported concentration is an estimated value.
U = The analyte was analyzed for but was not detected above the reported sample quantification limit.

M2027.0003
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3.5 OUTFALL 1 (AFFF AREA 3)

The media of concern at Outfall 1 are subsurface soil, shallow groundwater, surface water and sediment.
Surface soils are not a medium of concern at AFFF Area 3 because it is a concrete lined stormwater
drainage outfall that would have prevented surface soil exposure to AFFF.

3.5.1 Sample Locations

Subsurface soil samples were collected from borings MALMS03-001, MALMS03-002, and MALMS03-
003. The borings were converted to monitoring wells (MALMS03-MW001, MALMS03-MW002, and
MALMSO03-MWO003 respectively). Well MALMS03-MWO002 was constructed with a 20 foot screen,
rather than a 10 foot screen, because groundwater was not encountered down to 30 feet bgs. However,
slightly damp silty clays (CL) were encountered at 5 feet bgs and extended to 30 feet bgs, so the longer
screen was installed across the 9.6 to 29.6 foot bgs interval. At the time of construction (October 2016),
all three monitoring wells failed to produce sufficient groundwater to be sampled. Groundwater samples
were collected in May 2017, six months after the wells were constructed. One set of surface water and
sediment samples were collected from the outfall ditch. The sample locations for AFFF Area 3 are shown
on Figure 6 in Appendix A.

3.5.2 Soil Description

Three soil borings were completed at depths ranging from 30 to 60 feet bgs within Quaternary sediments
of the surficial aquifer. Primary soil types and classifications include silty clay (CL), silty sand (SM), and
clays (CL) with gravel and limestone laminations. Detailed boring logs are presented in Appendix C.

3.5.3 Groundwater Flow

Three new monitoring wells (MALMS03-MW001, MALMS03-MW002, and MALMS03-MWO003) were
constructed in October 2016. At the time of their construction, all three wells were dry. ASL remobilized
to the base in May 2017 and recorded depth to groundwater measurements. Groundwater elevations range
from 3390.97 feet amsl (22.32 feet btoc) to 3393.34 feet amsl (16.90 feet btoc).The groundwater elevation
measurements are presented in Appendix G. Figure 6 (Appendix A) shows the potentiometric surface
contours developed from these measurements. The contours indicate that when the static water levels
were measured in May 2017, groundwater flow direction at AFFF Area 3 was to the south.

3.5.4 Analytical Results

Three primary subsurface soil samples, four groundwater samples (three primary samples and one field
duplicate sample), and one paired set of surface water and sediment samples were submitted to the project
laboratory for analyses from AFFF Area 3.

Subsurface Soil

Neither PFBS nor PFOA were detected in any of the samples. PFOS was detected in two of the three
subsurface soil samples (MALMS03-001-SO-020 and MALMS03-002-S0-020). None of the detected
concentrations exceeded the RSLs for soil.
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PFOS concentrations were an estimated 0.32 pg/kg (MALMS03-002-SO-020) and estimated 0.36 pg/kg
(MALMS03-001-S0-020). Subsurface soil sample analytical results are summarized in Table 10 and
shown on Figure 7 (Appendix A).

Soil Physiochemical Analyses

Two composite samples from AFFF Area 1were submitted for physiochemical analyses. The composite
surface soil sample (MALMS03-005-SS-001) was composed of aliquots of the surface soil samples from
ground surface to 6 inches bgs. The composite subsurface soil sample (MALMS03-005-SO-020) was
composed of aliquots of the subsurface soil samples, which ranged from 8 to 20 feet bgs. The composite
physiochemical sample results are contained in Appendix G.

Groundwater

PFBS and PFOA were detected in all four samples. PFBS concentrations in all four samples were below
the screening level. The PFOA concentration in primary sample MALMS03-002-GW-030 exceeded the
screening level. PFOS was detected in two (MALMS03-002-GW-030 and MALMS03-003-GW-020)
primary samples and duplicate sample MALMS03-003-GW-920. Detected PFOS concentrations were all
below the screening levels. The combined PFOA and PFOS concentrations exceeded the screening levels
in primary sample MALMS03-002-GW-030.

PFBS concentrations ranged from an estimated 0.020 pg/L (MALMS03-001-GW-025) to 0.031 pg/L
(MALMS03-003-GW-020). PFOA concentrations ranged from an estimated 0.017 pug/L (MALMS03-
001-GW-025) and an estimated 0.070 pg/L (MALMS03-002-GW-030). PFOS concentrations ranged
from an estimated 0.024 pg/L (MALMS03-002-GW-030) to 0.033 pg/L (MALMS03-003-GW-020).
Combined PFOA and PFOS concentrations ranged from an estimated 0.017 pg/L (MALMS03-001-GW-
025) to an estimated 0.094 pg/L (MALMS03-002-GW-030). Groundwater sample analytical results are
summarized in Table 11 and are shown on Figure 8 (Appendix A).

Surface Water

PFBS, PFOA, and PFOS were all detected in the sample. PFBS was not detected at concentrations above
the screen levels for water. However, PFOA, PFQOS, and the combined PFOA and PFOS concentrations
exceed the screening levels for water.

The detected concentration of PFBS was 0.057 pg/L. The detected concentration of PFOA was 0.10 pg/L.
The detected concentration of PFOS was 0.46 pg/L. The combined PFOA and PFOS concentration was
0.56 pg/L. The surface water sample analytical results are summarized in Table 12 and shown on Figure 8
(Appendix A).

Sediment
PFBS was not detected in the sediment sample. PFOA and PFOS were both detected in the sediment
sample. Neither of the detected concentrations exceeded the RSLs for soil.

The detected concentration of PFOA was estimated at 0.28 pg/kg. The detected concentration of PFOS
was estimated at 4.8 pug/kg. Sediment sample analytical results are summarized in Table 13 and shown on
Figure 7 (Appendix A).
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3.5.5 Conclusions

Outfall 1 is a controlled stormwater discharge point for Watershed 1 on the northern boundary of
Malmstrom AFB. On at least one occasion, AFFF from Hangar 1440 was pushed onto the hangar apron.
Storm drain inlets near the hangar would have collected any residual AFFF and conveyed it to Outfall 1.

The subsurface soil sample analyses results indicate that the target compounds are not present in the soil
at concentrations above the screening levels. Likewise, the sediment analyses results indicate that the
target compounds are not present in sediments at concentrations above the RSLs. However, the
groundwater sample analyses indicate PFOA and the combined PFOA and PFOS concentrations are
above the screening levels. Similarly, the surface water analyses results indicate PFOA, PFQOS, and the
combined PFOA and PFOS concentrations are above the screening levels. Based on these analytical
results, a release of AFFF has been confirmed at AFFF Area 3 that has impacted groundwater and surface
water at Outfall 1.

22
M2027.0003 8/9/18



Table 10 Outfall 1 (AFFF Area 3) Subsurface Soil Analytical Results

Sample ID MALMS03- | MALMS03- | MALMSO03-
P 001-SO-020 | 002-SO-020 | 003-SO-009
Analyte DEEi (7] 19-20 19-20 8-9

Scllltzflrylng Result Result Result
/k /k %
(ug/kg) (Hg/kg) (Hg/kg) (Hg/kg)
Perfluorobutane a
sulfonate (PFBS) | 130000 0.24 U 0.24 UJ 0.30U
Perfluorooctanoic b
acid (PFOA) 126 011U 011U 0.14U
Perfluorooctane b
sulfonate (PFOS) 126 0.36J 0.32J 0.19U

Bold values indicate analyte detected at concentration indicated.

*EPA Regional Screening Levels for Residential Soil (May 2018).
(https://semspub.epa.goc/work/HQ/197235.pdf).

bScreening levels calculated using the EPA Regional Screening Level calculator
(https://epa-prgs.ornl.gov/cgi-bin/chemicals/csl_search).

pa/kg = micrograms per kilogram dup = duplicate

ft = foot or feet ID = identification

J = The reported concentration is an estimated value.

U = The analyte was analyzed for but was not detected above the reported sample
quantification limit

Table 11 Outfall 1 (AFFF Area 3) Groundwater Analytical Results

Well ID MALMSO03- MALMSO03- MALMSO03- MALMSO03-
MW001 MW002 MW003 MW003
Sample Ib | MALMS03-001- | MALMS03-002- | MALMS03-003- | MALMS0S- 00
P GW-025 GW-030 GW-020 :
(duplicate)
SC[Z?::Ing Result Result Result Result
(Lg/L) (Hg/L) (g/L) (g/L) (g/L)
Perfluorobutane .
Sulfonate (PFBS) 40 0.020J 0.022 J 0.031 0.030
Perfluorooctanoic b
Acid (PFOA) 0.07 0.017J 0.070J 0.021 0.022
Perfluorooctane b
Sulfonate (PFOS) 0.07 0.0026 U 0.024 J 0.033 0.029
PFOS + PFOA 0.07¢ 0.017J 0.094 J 0.054 0.051

Bold values indicate analyte detected at concentration indicated.

Shaded values indicate analyte detected above screening level.
2EPA Regional Screening Levels for Tapwater (May 2018) (https://semspub.epa.goc/work/HQ/197235.pdf).
b Screening Level listed in “Drinking Water Health Advisory for Perfluorooctanoic Acid (PFOA)” (EPA, May 2016b) and
“Drinking Water Health Advisory for Perfluorooctane Sulfonate (PFOS)” (EPA, May 2016a).

¢EPA recommends comparing the combined analytical results for PFOA and PFOS when both are present.
Hg/L = micrograms per liter

GW = groundwater

J = reported concentration is an estimated value

M2027.0003

ID = identification
U = analyte was not detected above the reported value.
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Table 12 Outfall 1 (AFFF Area 3) Surface Water Analytical Results

Sample ID MALMS03-004-

Analyte - SHHIIL

Screening Level Result

(Mg/L) (pg/L)
Perfluorobutane Sulfonate (PFBS) 40° 0.057
Perfluorooctanoic Acid (PFOA) 0.07° 0.10
Perfluorooctane sulfonate (PFOS) 0.07° 0.46
Combined PFOA + PFOS 0.07° 0.56

Bold values indicate analyte detected at concentration indicated.

Shaded cells indicate analyte detected above screening level.

*EPA Regional Screening Levels for Tapwater (May 2018)
(https://semspub.epa.goc/work/HQ/197235.pdf).

® May 2016a. Drinking Water Health Advisory for Perfluorooctanoic Acid
(PFOA) and EPA, May 2016b. Drinking Water Health Advisory for
Perfluorooctane Sulfonate (PFOS). Note: When PFOA and PFOS are both
present, the combined detected concentrations of the compounds are compared
with the 0.07 pg/L Health Advisory value.

Mg/L = micrograms per liter ID = identification

Table 13 Outfall 1 (AFFF Area 3) Sediment Analytical Results

MALMS03-004-
Sample ID SD-001
Analyte Depth (ft) 0-1
Screening Level Result
(Hg/kg) (Hg/kg)
Perfluorobutane Sulfonate a
(PFBS) 130,000 0.30 UJ
Perfluorooctanoic Acid b
(PFOA) 126 0.28J
Perfluorooctane sulfonate b
(PFOS) 126 487
Bold values indicate analyte detected at concentration
indicated.

*EPA Regional Screening Levels for Residential Soil (May 2018)
(https://semspub.epa.goc/work/HQ/197235.pdf).

b Screening levels calculated using the EPA Regional Screening
Level calculator (https://epa-prgs.ornl.gov/cgi-
bin/chemicals/csl_search).

Mg/kg = micrograms per kilogram

ID = identification

J =The analyte was positively identified; the associated

numerical value is the approximate concentration of the analyte

in the sample.

U = The analyte was analyzed for but was not detected above the reported sample
quantification limit.

ft = foot or feet
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3.6 OUTFALL 3 (AFFF AREA 4)

The media of concern at Outfall 3 are surface soil, subsurface soil, shallow groundwater, and surface
water/sediment.

3.6.1 Sample Locations

Two sets of surface soil and subsurface soil samples were collected from borings (MALMS04-001 and
MALMS04-002) in the outfall drainage area. The borings were converted into groundwater monitoring
wells (MALMS04-MW001 and MALMS04-MW002), and groundwater samples were collected from
both wells. Two sets of surface water and sediment samples were collected from the outfall drainage area.
Sample locations for AFFF Area 4 are shown on Figure 9 in Appendix A.

3.6.2  Soil Description

Two soil borings were completed to 15 feet bgs within Quaternary sediments of the surficial aquifer.
Primary soil types and classifications include silty sandy clay (CL), silty sand (SM), and clays (CL) with
trace weathered limestone laminations. Detailed boring logs are presented in Appendix C.

3.6.3 Groundwater Flow

Two new monitoring wells (MALMS04-MWO001 and MALMS04-MWO002) were constructed in October
2016. At the time of their construction, both wells were dry. ASL remobilized to the base in May 2017
and recorded depth to groundwater measurements. Groundwater elevation at well MALSM04-MW001
was 3389.11 feet amsl (5.38 feet btoc). Groundwater elevation at MALMS04-MW002 was 3391.10 feet
amsl (4.32 feet btoc). The groundwater elevation measurements are presented in Appendix H and on
Figure 9 of Appendix A. Site specific groundwater flow direction at AFFF Area 4 is unknown because a
minimum of three data points are required to determine groundwater flow direction. The PA report
(CH2M Hill, April 2015) indicates that, based on regional groundwater flow direction, groundwater at
Malmstrom AFB generally flows north.

3.6.4 Analytical Results

Two primary surface soil samples, two primary subsurface soil samples, three groundwater samples (two
primary samples and one field duplicate sample), two primary sediment samples, and two primary surface
water samples were submitted to the project laboratory for analyses from AFFF Area 4.

Surface Soil

PFBS was detected in the surface soil sample MALMS04-001-SS-001. PFOA and PFOS were detected in
both surface soil samples. None of the target analytes were detected at concentrations above the RSLs for
soil.

The only PFBS detection was estimated at 0.39 pg/kg in sample MALMS04-001-SS-001. PFOA was
detected at an estimated 0.67 pg/kg (MALMS04-002-SS-001) and 2.1 pg/kg (MALMS04-001-SS-001).
PFOS concentrations ranged from an estimated 0.46 pg/kg (MALMS04-002-SS-001) to 3.3 pg/kg
(MALMS04-001-SS-001). Surface soil sample analytical results are summarized in Table 14 and shown
on Figure 10 (Appendix A).
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Subsurface Soil

PFBS was not detected in the surface soil samples. PFOA was detected in both surface soil samples.
PFOS was detected in sample MALMS04-001-SO-004. None of the compounds were detected at
concentrations exceeding the RSLs for soil.

PFOA concentrations range from an estimated 0.23 pg/kg (MALMS04-002-SO-002) and 1.4 pg/kg
(MALMS04-001-S0O-004). The only PFOS detection was at 7.8 pg/kg in sample MALMS04-001-SO-
004. Subsurface soil sample results are summarized in Table 15 and sown on Figure 10 (Appendix A).

Soil Physiochemical Analyses

Two composite samples from AFFF Area 1 were submitted for physiochemical analyses. The composite
surface soil sample (MALMS04-005-SS-001) was composed of aliquots of the surface soil samples from
ground surface to 6 inches bgs. The composite subsurface soil sample (MALMS04-005-S0O-003) was
composed of aliquots of the subsurface soil samples, which ranged from 1 to 4 feet bgs. The composite
physiochemical sample results are contained in Appendix G.

Groundwater

PFBS, PFOA, and PFOS were detected in the three groundwater samples. Neither PFBS nor PFOS were
detected at concentrations above the screening levels for water. However, PFOA and the combined PFOA
and PFOS concentrations exceed the screening levels for water.

PFBS concentrations ranged from 0.045 pg/L (MALMS04-002-GW-904) to 0.17 pg/L (MALMS04-001-
GW-005). PFOA concentrations ranged from 0.19 pg/L (MALMS04-002-GW-904) to 0.45 pg/L
(MALMS04-001-GW-005). PFOS concentrations ranged from an estimated 0.010 pg/L (MALMS04-001-
GW-005) to 0.039 ug/L (MALMS04-002-GW-904). The combined PFOA and PFOS concentrations
ranged from 0.229 pg/L (MALMS04-002-GW-904) to an estimated 0.460 pg/L (MALMS04-001-GW-
005). Groundwater sample analytical results are summarized in Table 16 and shown on Figure 11
(Appendix A).

Surface Water

PFBS, PFOA, and PFOS were detected in both surface water samples. PFOA and the combined PFOA
and PFOS concentrations exceed the screening levels for water in both samples. PFOS was detected at
concentrations above the screening levels for water in sample MALMS04-003-SW-001.

PFBS concentrations were detected at 0.065 pg/L (MALMS04-004-SW-001) and 0.14 pg/L (MALMSO04-
003-SW-001). PFOA was detected at 0.32 pg/L (MALMS04-004-SW-001) and 0.49 pg/L (MALMS04-
003-SW-001). PFOS was detected at an estimated 0.057 pg/L (MALMS04-004-SW-001) and 1.2 pg/L
(MALMS04-003-SW-001). The combined PFOA and PFOS concentrations were calculated at 0.377 ug/L
(MALMS04-004-SW-001) and 1.69 pg/L (MALMS04-003-SW-001). Surface water sample analytical
results are summarized in Table 17 and shown on Figure 11 (Appendix A).

Sediment
PFBS was not detected in the sediment samples. PFOA and PFOS were detected in both samples. None of
the detected concentrations of PFOA or PFOS exceeded the RSLs for soil.

PFOA was detected at an estimated 0.20 pug/kg (MALMS04-003-SD-001) and an estimated 1.3 pg/kg
(MALMS04-004-SD-001). PFOS was detected at an estimated 2.1 pg/kg (MALMS04-004-SD-001) and
10 pg/kg (MALMSO04-003-SD-001). Sediment sample analytical results are summarized in Table 18 and
shown on Figure 10 (Appendix A).
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3.6.5 Conclusions

Outfall 3 is a controlled discharge point for Watershed 3 on the northern boundary of Malmstrom AFB. In
the late 1990s, an AFFF tank was ruptured, releasing 600 gallons of AFFF into a nearby stormwater inlet
that drains to Outfall 3. In addition to the spill, routine spray tests of mobile fire response vehicles were
conducted at Fire Station 349 (within Watershed 3). AFFF released during the tests drained into nearby
stormwater inlets, which drain to Outfall 3. Therefore, an unknown quantity of AFFF may have been
carried to Qutfall 3.

The surface soil and subsurface soil sample analyses results indicate that the target compounds are not
present in the soil at concentrations above the RSLs. Likewise, the sediment analyses results indicate that
the target compounds are not present in sediments at concentrations above the RSLs. However, the
surface water analyses results indicate PFOA and PFOS are present in the surface water at concentrations
above the screening levels. Groundwater sample results indicate PFOA and the combined PFOA and
PFOS concentrations are present above screening levels. Based on these analytical results, a release of
AFFF has been confirmed at AFFF Area 4 that has impacted groundwater and surface water at Outfall 3.
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Table 14 Outfall 3 (AFFF Area 4) Surface Soil Analytical Results

Sample 1D | MALMS04- | MALMS04-
c 001-S5-001 | 002-S5-001
Analyte gcfl’petehni(:) 0-0.5 0-0.5
Level g Result Result
Ik Ik

(Hg/kg) (Hg/kg) (ng/kg)

Perfluorobutane .

sulfonate (PFBS) 130,000 0.39J 0.23 UJ

Perfluorooctanoic b

acid (PFOA) 126 21 0.67J

Perfluorooctane b

sulfonate (PFOS) 126 3.3 0.46 J

Bold values indicate analyte detected at concentration indicated.

2 EPA Regional Screening Levels for Residential Soil (May 2018)
(https://semspub.epa.goc/work/HQ/197235.pdf).

b Screening levels calculated using the EPA Regional Screening Level calculator
(https://epa-prgs.ornl.gov/cgi-bin/chemicals/csl_search).

Ha/kg = micrograms per kilogram dup = duplicate

ft = foot or feet ID = identification

J = The reported concentration is an estimated value.

U = The analyte was analyzed for but was not detected above the reported
sample quantification limit.

Table 15 Outfall 3 (AFFF Area 4) Subsurface Soil Analytical Results

Sample 1D MALMS04- | MALMS04-
P 001-SO-004 | 002-SO-002
Analyte Depth Fﬁ) 3-4 1-2

SC[Z?/r:lng Result Result
/k Ik
(ug/kg) (g/kg) (Hg/kg)
Perfluorobutane .
sulfonate (PFBS) | 130000 0.24U 0.24UJ
Perfluorooctanoic b
acid (PFOA) 126 14 0.23J
Perfluorooctane b
sulfonate (PFOS) | -2° 78 0.15UJ

Bold values indicate analyte detected at concentration indicated.

2EPA Regional Screening Levels for Residential Soil (May 2018)
(https://semspub.epa.goc/work/HQ/197235.pdf).

b Screening levels calculated using the EPA Regional Screening Level
calculator (https://epa-prgs.ornl.gov/cgi-bin/chemicals/csl_search).

pa/kg = micrograms per kilogram dup = duplicate

ft = foot or feet ID = identification

J = The reported concentration is an estimated value.

U = The analyte was analyzed for but was not detected above the reported
sample quantification limit
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Table 16 Outfall 3 (AFFF Area 4) Groundwater Analytical Results

Well ID MALMSO04- | MALMSO04- MALMS04-
MWO001 MW002 MW002
MALMSO04- MALMS04-
Sample ID | 001-GwW- | MALMSO4- 1 50 cwig04
Analyte 005 002-GW-004 (duplicate)
Depth (ft) 5 4 4
Screening Result Result Result
Level (ug/L) (Hg/L) (Hg/L) (Hg/L)
Perfluorobutane a
Sulfonate (PFBS) 40 0.17 0.046 0.045
Perfluorooctanoic b
Acid (PFOA) 0.07 0.45 0.21 0.19
Perfluorooctane b
sulfonate (PFOS) 0.07 0.010J 0.036 0.039
Combined 0.07° 0.460 J 0.246 0.229
PFOA+PFOS

Bold values indicate analyte detected at concentration indicated.

Shaded cells indicate analyte detected above screening level.
2EPA Regional Screening Levels for Tapwater (May 2018)

(https://semspub.epa.goc/work/HQ/197235.pdf).
b May 2016a. Drinking Water Health Advisory for Perfluorooctanoic Acid
(PFOA) and EPA, May 2016b. Drinking Water Health Advisory for

Perfluorooctane Sulfonate (PFOS). Note: When PFOA and PFOS are both

present, the combined detected concentrations of the compounds are compared
with the 0.07 pg/L Health Advisory value.

Mg/L = micrograms per liter

ft = foot or feet

dup = duplicate
ID = identification

J = The reported concentration is an estimated value.
U = The analyte was analyzed for but was not detected above the reported sample quantification

limit
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Table 17 Outfall 3 (AFFF Area 4) Surface Water Analytical Results

MALMS04- MALMS04-
Analvie SampleID | 5o3.5w-001 | 004-SW-001
y Screening Result Result
Level (ug/L) (Hg/L) (Hg/L)
Perfluorobutane Sulfonate a
(PFBS) 40 0.14 0.065
Perfluorooctanoic Acid b
(PFOA) 0.07 0.49 0.32
Perfluorooctane sulfonate b
(PFOS) 0.07 1.2 0.057
Combined PFOA + PFOS 0.07° 1.69 0.377

Bold values indicate analyte detected at concentration indicated.
Shaded cells indicate analyte detected above screening level.
*EPA Regional Screening Levels for Tapwater (May 2018)
(https://semspub.epa.goc/work/HQ/197235.pdf).

® May 2016a. Drinking Water Health Advisory for Perfluorooctanoic Acid
(PFOA) and EPA, May 2016b. Drinking Water Health Advisory for
Perfluorooctane Sulfonate (PFOS). Note: When PFOA and PFOS are both
present, the combined detected concentrations of the compounds are compared
with the 0.07 pg/L Health Advisory value.
Mg/L = micrograms per liter

ID = identification

Table 18 Outfall 3 (AFFF Area 4) Sediment Analytical Results

Sample ID

MALMS04-003-

MALMS04-004-

sulfonate (PFOS)

SD-001 SD-001
Analyte 5 :r%tehngrf'-g 01 =

Lo Result Result

(boka) (Hg/kg) (na/kg)

e o2v e
hoid (rop) |12 0209 2
Perfluorooctane 126P 10 2.1

Bold values indicate analyte detected at concentration indicated.
*EPA Regional Screening Levels for Residential Soil (May 2018)
(https://semspub.epa.goc/work/HQ/197235.pdf).

® Screening levels calculated using the EPA Regional Screening Level
calculator (https://epa-prgs.ornl.gov/cgi-bin/chemicals/csl_search).

pa/kg = micrograms per kilogram

ID = identification

ft = foot or feet

J = The reported concentration is an estimated value.
U = The analyte was analyzed for but was not detected above the reported sample

guantification limit.
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3.7 HANGAR 1440 (AFFF AREA 5)

The media of concern at Hangar 1440 are surface soil, subsurface soil, and shallow groundwater. Surface
water bodies are not present near the area, so neither surface water nor sediment samples were collected.

3.7.1 Sample Locations

Two sets of surface soil, subsurface soil, and groundwater samples were collected from soil borings
(MALMS05-001 and MALMS05-002) in grassy areas adjacent to the parking lot northeast of the hangar.
Both soil borings were converted into monitoring wells. Well MALMS05-MW002 (boring MALMSO05-
002) was constructed with a 20-foot screen, rather than a 10-foot screen, because groundwater was not
encountered down to 30 feet bgs. However, damp clays (CL) were encountered at 5 feet bgs and extended
to 30 feet bgs, so the longer screen was installed across the 5 to 25 foot bgs interval. At the time of
construction (October 2016), both new monitoring wells were dry and unable to be sampled. Groundwater
samples were collected in May 2017, six months after the wells were constructed. A single groundwater
sample was collected from an existing groundwater monitoring well (ST05-MW-5). Sample locations for
AFFF Area 5 are shown on Figure 12 in Appendix A.

3.7.2  Soil Description

Two soil borings were completed at depths ranging from 20 to 30 feet bgs within Quaternary sediments of
the surficial aquifer. Primary soil types and classifications include clay (CL), sandy silt (ML), and sandy
silty clay (CL). Detailed boring logs are presented in Appendix C.

3.7.3 Groundwater Flow

Depth to groundwater measurements were recorded in existing monitoring well STO5-MW-5 and newly
installed wells MALMS05-MWO001 and MALMS05-MWO002. Groundwater elevations ranged from
3454.01 feet amsl (10.34 feet botc) to 3467.06 feet amsl (1.56 feet btoc). The groundwater elevation
measurements are presented in Appendix H. Figure 12 (Appendix A) shows the potentiometric surface
contours developed from these measurements. The contours indicate that when the static water levels
were measured in May 2017, groundwater flow direction was southeast.

3.7.4  Analytical Results

Two primary surface soil samples, two primary subsurface soil samples, and four groundwater samples
(three primary samples and one field duplicate sample) were submitted to the project laboratory for
analyses from AFFF Area 5.

Surface Soil
PFBS was not detected in either surface soil sample. PFOA and PFOS were detected in both surface soil
samples. None of the target analytes were detected at concentrations above the RSLs.

PFOA was detected at an estimated 0.87 pg/kg (MALMS05-002-SS-001) and 1.1 pg/kg (MALMSO05-
001-SS-001). PFOS was detected at 4.1 pg/kg (MALMS05-002-SS-001) and 12 pg/kg (MALMS05-001-
SS-001). Surface soil sample analytical results are summarized in Table 19 and shown on Figure 13
(Appendix A).
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Subsurface Soil
Neither PFBS nor PFOA were detected in either subsurface soil sample. PFOS was detected in one
sample (MALMS05-002-SO-011), but its concentration did not exceed the RSL for soil.

The only PFOS detection was at an estimated 1.1 pg/kg in sample MALMS05-002-SO-011. Subsurface
soil sample analytical results are summarized in Table 20 and shown in Figure 13 (Appendix A).

Soil Physiochemical Analyses

Two composite samples from AFFF Area 1 were submitted for physiochemical analyses. The composite
surface soil sample (MALMS05-004-SS-001) was composed of aliquots of the surface soil samples from
ground surface to 6 inches bgs. The composite subsurface soil sample (MALMS05-004-SO-010) was
composed of aliquots of the subsurface soil samples, which was 6 feet bgs for both borings. The
composite physiochemical sample results are contained in Appendix G.

Groundwater

All three target analytes were detected in the three primary samples and the field duplicate sample.
Neither PFBS nor PFOA were detected at concentrations above the screening levels for water. However,
both PFOS (0.19 pg/L) and the combined PFOA and PFOS concentrations (0.243 pg/L) exceed the
screening levels for water in one sample (MALMS05-STO5MW5-002).

PFBS concentrations ranged from 0.025 pg/L (MALMSO05-ST05MW5-002) to an estimated 0.11 ug/L
(MALMS05-001-GW-017). PFOA concentrations ranged from an estimated 0.018 pg/L (MALMSO05-
002-GW-025 and MALMS05-002-GW-925) to 0.053 pg/L (MALMS05-STO5MW5-002). PFOS
concentrations ranged from an estimated 0.011 pg/L (MALMS05-001-GW-017, MALMS05-002-GW-
025, and MALMS05-002-GW-925) to 0.19 pg/L (MALMS05-STO5MW5-002). The combined PFOA
and PFOS concentrations ranged from an estimated 0.029 pg/L (MALMS05-002-GW-025 and
MALMS05-002-GW-925) to 0.243 pg/L (MALMSO05-ST05MWS5-002). Groundwater sample analytical
results are summarized in Table 21 and shown in Figure 14 (Appendix A).

3.7.5 Conclusions

Annual fire suppression system testing resulted in 3% AFFF solution being pushed out onto the apron and
allowed to evaporate or drain into a stormwater drop inlet that drains through Outfall 1. Since 2007,
approximately 300 gallons of AFFF have been discharged from the AFFF tank during fire suppression
system testing and evaporation/line losses. The results of surface soil and subsurface soil sample analyses
indicate that the target compounds are not present in the soil at concentrations above the RSLs. The
groundwater sample results indicate PFOS and the combined PFOA and PFOS are present at
concentrations above the screening levels. Based on these analytical results, a release of AFFF has been
confirmed at AFFF Area 3 that has impacted groundwater at Hangar 1440.
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Table 19 Hangar 1440 (AFFF Area 5) Surface Soil Analytical Results

sulfonate (PFOS)

Sample 1D MALMS05- | MALMS05-
P 001-SS-001 002-SS-001
Analyte ?ggtehngrf;t) 0-0.5 0-0.5
Level g Result Result
/K /K
(ug/kg) (hg/kg) (hg/kg)
Perfluorobutane .
sulfonate (PFBS) 130,000 0.25U 0.25U
Perfluorooctanoic b
acid (PFOA) 126 11 0.87J
Perfluorooctane 126b 12 41

Bold values indicate analyte detected at concentration indicated.

2 EPA Regional Screening Levels for Residential Soil (May 2018)
(https://semspub.epa.goc/work/HQ/197235.pdf).
b Screening levels calculated using the EPA Regional Screening Level
calculator (https://epa-prgs.ornl.gov/cgi-bin/chemicals/csl_search).

pa/kg = micrograms per kilogram

ft = foot or feet

ID

dup = duplicate
= identification

J = The reported concentration is an estimated value.
U = The analyte was analyzed for but was not detected above the reported
sample quantification limit.

Table 20 Hangar 1440 (AFFF Area 5) Subsurface Soil Analytical Results

sulfonate (PFOS)

Samole ID MALMSO05- MALMSO05-
P 001-SO-007 | 002-SO-011
Analyte Depth Fft) 67 10-11
Sclr_i(i/réllng Result Result
/k /k
(ug/ka) (hg/kg) (hg/kg)
Perfluorobutane a
sulfonate (PFBS) 130,000 0.30U 0.28 U
Perfluorooctanoic b
acid (PFOA) 126 0.14U 0.13U
Perfluorooctane 126b 0.19 U 113

Bold values indicate analyte detected at concentration indicated.
2EPA Regional Screening Levels for Residential Soil (May 2018)
(https://semspub.epa.goc/work/HQ/197235.pdf).
b Screening levels calculated using the EPA Regional Screening Level
calculator (https://epa-prgs.ornl.gov/cgi-bin/chemicals/csl_search).
pa/kg = micrograms per kilogram

ft = foot or feet

dup = duplicate
ID = identification

J = The reported concentration is an estimated value.
U = The analyte was analyzed for but was not detected above the reported
sample quantification limit.
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Table 21 Hangar 1440 (AFFF Area 5) Groundwater Analytical Results

. MALMSO05- MALMSO05- MALMSO05-
Station MWO001 MW002 MW002 STOSMWS
camoieln | MALMS05- | MALMs0s- | JAAEMES | maLmsos-
Analyte P 001-GW-017 002-GW-025 " STO5MW5-002
(duplicate)
Depth (ft) 7-17 5-25 5-25 2
Screening Result Result Result Result
Level (ug/L) (Hg/L) (Mg/L) (Hg/L) (Hg/L)
Perfluorobutane a
Sulfonate (PFBS) 40 0.11J 0.044 J 0.081J 0.025
Perfluorooctanoic b
Acid (PFOA) 0.07 0.036J 0.018J 0.018J 0.053
Perfluorooctane b
sulfonate (PFOS) 0.07 0.011J 0.011J 0.011J 0.19
Combined b
PEOA+PFOS 0.07 0.047J 0.029J 0.029J 0.243

Bold values indicate analyte detected at concentration indicated.

Shaded cells indicate analyte detected above screening level.

2EPA Regional Screening Levels for Tapwater (May 2018) (https://semspub.epa.goc/work/HQ/197235.pdf).
PEPA, May 2016a, Drinking Water Health Advisory for Perfluorooctanoic Acid (PFOA), and EPA, May 2016b,
Drinking Water Health Advisory for Perfluorooctane Sulfonate (PFOS). Note: When PFOA and PFOS are both
present, the combined detected concentrations of the compounds are compared with the 0.07 pg/L Health Advisory
value.

Mg/L = micrograms per liter

ft = foot or feet

ID = identification

3.8 FIRE STATION (BUILDING 349) (AFFF AREA 6)

The media of concern at the Fire Station (Building 349) is shallow groundwater. Surface water bodies are
not present near the area, so neither surface water nor sediment samples were collected. Soil at the Fire
Station was not a concern because the AFFF released on asphalt that drains directly into the stormwater
drainage system of Outfall 3 (investigated during this SI as AFFF Area 4).

3.8.1 Sample Locations

Five groundwater samples were collected from existing groundwater monitoring wells associated with
IRP Sites ST04 (Pumphouse 3) and ST-05 (Former Fuel Supply Lines) (ST05-MW-04, PH3-MW-1, PH3-
MW-2, PH3-MW-4, and PH3-MW-5). The sample locations for AFFF Area 6 are shown on Figure 15 in
Appendix A.

3.8.2  Soil Description

New borings were not drilled during the site inspection at AFFF Area 6. However, boring logs from four
(PH3-MW1, PH3-MW?2, PH3-4, and PH3-MW?5) of the five existing groundwater monitoring wells that
were sampled describe the soils as light brown to brown sandy clays and brown sands (EMR, Inc., June
2017). Each of the four borings were drilled to 17 feet bgs.

34
M2027.0003 8/9/18



3.8.3 Groundwater Flow

Depth to groundwater measurements were recorded in five existing monitoring wells (ST05-MW04, PH3-
MW1, PH3-MW2, PH3-MW4, and PH3-MWS5). Groundwater elevations ranged from 3452.76 feet amsl
(9.56 feet btoc at STO5MWO04) to 3465.92 feet amsl (7.73 feet btoc at PH3-MWS5). The groundwater
elevation measurements are presented in Appendix H. Figure 15 (Appendix A) shows the potentiometric
surface contours developed from these measurements. The contours indicate that when the static water
levels were measured in October 2016, groundwater flow direction was generally to the east.

3.8.4  Analytical Results

Five primary groundwater samples were submitted to the project laboratory for analyses from AFFF Area
6.

Groundwater

PFBS, PFOA, and PFOS were detected in all five groundwater samples. PFBS was not detected at
concentrations above the RSLs in the five samples. However, both PFOA and the combined PFOA and
PFOS concentrations exceed the RSLs for water in all five samples. PFOS was detected at concentrations
above the RSLs for water in three (MALMS06-PH3MW2-009, MALMS06-PH3MW5-008, and
MALMS06-ST05MWO04-009) of the five samples.

PFBS concentrations ranged from an estimated 0.047 pug/L (MALMS06-ST05MW04-009) to 1.0 pg/L
(MALMS06-PH3MWS5-008). PFOA concentrations ranged from 0.16 pg/L (MALMS06-STO5MWO04-
009) to 5.5 pg/L (MALMS06-PH3MWS5-008). PFOS concentrations ranged from 0.021 pg/L
(MALMS06-PH3MW4-009) to 0.93 pg/L (MALMS06-PH3MW?2-009). The combined PFOA and PFOS
concentrations ranged from 0.312 pg/L (MALMS06-PH3MW1-019) to 5.73 pg/L (MALMSO06-
PH3MWS5-008). Groundwater sample analytical results are summarized in Table 22 and shown on Figure
16 (Appendix A).

3.8.5 Conclusions

An AFFF spill in the late 1990s and routine spray testing at the fire station have resulted in PFAS impacts
to the environment at Building 349. Groundwater samples collected from five existing monitoring wells
indicate that PFOA and PFOS are present in the groundwater above screening levels at the Fire Station.
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Table 22 Fire Station (Building 349) (AFFF Area 6) Groundwater Analytical Results

Well ID PH3-MW1 PH3-MW?2 PH3-MW4 PH3-MWS5 | ST05-MW04
MALMS06- MALMS06- MALMS06- | MALMS06- | MALMS06-
Sample ID PH3MW!1- PH3MW2- PH3MW4- PH3MWS5- | STO5MWO04-
Analyte 019 009 009 008 009
Depth (ft) 19 9 9 8 9
Screening Result Result Result Result Result
Level (ug/L) (Hg/L) (ng/L) (ng/L) (Mg/L) (Hg/L)
Perfluorobutane a
Sulfonate (PFBS) 40 0.18 0.80 0.60 1.0 0.047J
Perfluorooctanoic b
Acid (PFOA) 0.07 0.29 2.9 0.54 5.5 0.16
Perfluorooctane b
sulfonate (PFOS) 0.07 0.022 0.93 0.021 0.23 0.23
Combined b
PEOA+PEOS 0.07 0.312 3.83 0.561 5,78 0.39

Bold values indicate analyte detected at concentration indicated.

Shaded cells indicate analyte detected above screening level.

2EPA Regional Screening Levels for Tapwater (May 2018) (https://semspub.epa.goc/work/HQ/197235.pdf).
bEPA, May 2016a, Drinking Water Health Advisory for Perfluorooctanoic Acid (PFOA), and EPA, May 2016b, Drinking
Water Health Advisory for Perfluorooctane Sulfonate (PFOS). Note: When PFOA and PFOS are both present, the
combined detected concentrations of the compounds are compared with the 0.07 pg/L Health Advisory value.
Mg/L = micrograms per liter

ft = foot or feet

ID = identification

J = The reported concentration is an estimated value.

U = The analyte was analyzed for but was not detected above the reported sample quantification limit

3.9 INVESTIGATION-DERIVED WASTE

All investigation-derived waste (IDW) was managed in accordance with the specific waste management
guidance provided by Malmstrom AFB. IDW generated during the Sl field effort consisted of soil and
wastewater potentially impacted with PFAS and construction waste such as used personal protective
equipment, paper, rags, and plastic sheeting.

3.9.1 Waste Soil

Waste soil generated during the installation of soil borings was placed in Department of Transportation
(DOT)-approved steel drums for waste sampling and proper disposal. A representative sample was
collected from the waste soil and submitted to the project laboratory and analyzed for PFAS, toxicity
characteristic leaching procedure (TCLP) list (volatile organic compounds, semivolatile organic
compounds, pesticides, herbicides, and metals), polychlorinated biphenyls, total petroleum hydrocarbons,
flashpoint, corrosivity (pH), sulfide, and cyanide. Twenty-two drums of waste soil were disposed at the
Clean Harbors, Inc., facility in LaPorte, Texas. A copy of the disposal manifest is presented in Appendix
F.

3.9.2 Wastewater

Waste fluids generated during groundwater sampling and decontamination activities were placed in DOT-
approved steel drums and staged to a secure location for waste sampling and proper disposal. A
representative sample was collected from the waste fluids and submitted to the project laboratory and
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analyzed for PFAS and full TCLP list. Six drums of wastewater were disposed of at the Clean Harbors
Aragonite LLC incineration facility in Grantsville, Utah. A copy of the disposal manifest is presented in
Appendix F.

3.9.3 Construction Waste

Construction waste was placed in plastic garbage bags and put in dumpsters on the base for disposal at an
off-site Resource Conservation and Recovery Act Subtitle D industrial landfill.

4.0 GROUNDWATER PATHWAY

The following hydrogeologic descriptions are taken from the QAPP addendum (ASL, September 2016)
unless otherwise noted.

Malmstrom AFB lies within a glaciated region that extends from the Rocky Mountains in the west to the
Dakotas. Several episodes of glaciation deposited layers of till material as the glaciers retreated, and these
layers buried much of the landscape. Underlying most of the glaciated area is sedimentary rock. Rivers,
such as the Missouri River, have cut through the glaciated till to other exposed sedimentary rock. The
lower cretaceous bedrock ranges from 20 to more than 100 feet bgs from south to north. The bedrock
dates to the Mesozoic era and is primarily overlain with silty clay material.

The uppermost shallow groundwater beneath the base ranges in depth from 40 feet bgs along the southern
boundary of the base to 12 feet bgs along the northern boundary of the base. Clay lenses occur throughout
the subsurface, starting at about 5 feet bgs. Thin layers of perched groundwater may be present on top of
these clay layers. The depth to the clay lenses and the areal extent of the clay lenses vary throughout the
base. Local groundwater flow direction varies significantly, but generally, shallow groundwater flows
north toward the Missouri River. Figure 17 (Appendix A) presents a geologic cross section for
Malmstrom AFB.

The deep water-bearing zone at Malmstrom AFB is composed of unconsolidated, older Pleistocene
terrace gravels. These terrace gravels are probably associated with a paleochannel and most likely overlie
bedrock. The groundwater in the gravel is confined by the overlying glacial till and may be connected to
the underlying Madison Limestone by fractures. The fractures are projected from Giant Springs, which is
on the Missouri River 3 miles northeast of the site. Groundwater flow direction in the Madison aquifer
near the base is principally to the north, following the dip and plunge of the northeast flank of the
Sweetgrass Arch.

There are currently no drinking water wells at Malmstrom AFB (primary or contingency), with the
Missouri River serving as the drinking water source for both Great Falls and Malmstrom AFB. The raw
water river intake is approximately 8 miles upstream from the base. There are approximately 450 private
water supply wells located off base within a 4-mile radius of Malmstrom AFB; however, no information
is readily available regarding the depths of these wells. They are likely used for domestic drinking water,
drinking water for livestock, and irrigation water for agriculture. Groundwater, used as raw drinking
water for the Great Falls area, is generally at least 180 feet bgs and primarily taken from the Madison
aquifer.
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4.1 HISTORICAL FIRE TRAINING AREA (FT-01) AND OLD TAXIWAY LAND FARM (SS-22) (AFFF
AREA 1)

The analytical results of the two groundwater samples (Table 5) collected from the Historical Fire
Training Area indicate that shallow groundwater contains concentrations of PFOA, PFOS, and combined
concentrations of PFOA and PFOS that exceed the health-based screening values. This indicates that the
shallow groundwater in the area has been impacted by the release of AFFF.

Based on historical groundwater flow direction (north), there are no downgradient wells within four miles
of AFFF Area 1.The nearest domestic water well is approximately 0.8 miles west (side-gradient) of AFFF
Area 1 and approximately 440 feet deep (EDR, 2015). Information about the population served by this
well is unavailable. Approximately 25,320 people live within a 4-mile radius of FT-01, most of whom
receive drinking water from the City of Great Falls, which has a raw water intake on the Missouri River
approximately 8 miles upstream of the Base (CH2M Hill, 2015). Since there are no downgradient water
wells within 4 miles of the area, the human exposure pathway to groundwater at AFFF Area 1 is
incomplete.

4.2 CANADIAN SNOWBIRDS CT-117 CRASH (AFFF AREA 2)

Based on the discontinuous characteristics of perched shallow groundwater in the area and the absence of
saturated soils down to 70 feet bgs, shallow groundwater is not present at AFFF Area 2 and is not a media
of concern.

4.3 OUTFALL 1 (AFFF AREA 3)

The analytical results of the two primary and one field duplicate groundwater samples collected from
Outfall 1 indicate that shallow groundwater contains concentrations of PFOA and combined
concentrations of PFOA and PFOS that exceed the health-based screening values. This indicates that the
shallow groundwater in the area has been impacted by the release of AFFF.

The nearest domestic water wells are two wells that are both approximately 1 mile southwest (side-
downgradient) of AFFF Area 3 and approximately 282 deep and 300 feet deep (EDR, 2015). Information
about the population served by the wells is unavailable. Approximately 17,210 people live within a 4-mile
radius of Outfall 1, most of whom receive drinking water from the City of Great Falls, which has a raw
water intake on the Missouri River approximately 8 miles upstream of the Base (CH2MHill, 2015). Based
on the depths of the nearest domestic water wells, a complete groundwater exposure pathway for AFFF
Area 3 is unlikely.

4.4  OUTFALL 3 (AFFF AREA 4)

The analytical results of the two primary and one field duplicate groundwater samples collected at Outfall
3 during the Sl indicate that shallow groundwater contains concentrations of PFOA and combined
concentrations of PFOA and PFOS that exceed the health-based screening values. This indicates that the
shallow groundwater in the area has been impacted by the release of AFFF.

The nearest domestic water well is approximately 1.5 miles east (side-upgradient) of AFFF Area 4. The
well is approximately 90 feet deep. There are no down-gradient water wells within four miles of AFFF
Area 4. Approximately 17,210 people live within a 4-mile radius of Outfall 3, most of whom receive
drinking water from the City of Great Falls, which has a raw water intake on the Missouri River
approximately 8 miles upstream of the Base (CH2MHIill, 2015). Since there are not any down-gradient
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domestic water wells within 4 miles of the area, the human exposure pathway to groundwater at AFFF
Area 4 is incomplete.

4.5 HANGAR 1440 (AFFF AREA 5)

The analytical results of the three primary and one field duplicate groundwater samples collected from
Hangar 1440 indicate that the shallow groundwater contains concentrations of PFOS and combined
concentrations of PFOA and PFOS exceeding the health-based screening values. This indicates that the
shallow groundwater in the area has been impacted by the release of AFFF.

The nearest domestic water well is approximately 0.68 miles southwest (side-gradient) of AFFF Area 5
and approximately 440 feet deep. The nearest downgradient domestic water well is approximately 1.5
miles south-southwest (side-downgradient) of AFFF Area 5 and approximately 380 feet deep.
Information about the population served by this well is unavailable. Approximately 25,320 people live
within a 4-mile radius of Malmstrom AFB, most of whom receive drinking water from the City of Great
Falls, which has a raw water intake on the Missouri River approximately 8 miles upstream of the Base
(CH2MHill, 2015). Based on the location and depth of the nearest downgradient domestic water well, a
complete groundwater exposure pathway for AFFF Area 5 is unlikely.

4.6 FIRE STATION (BUILDING 349) (AFFF AREA 6)

The analytical results of the five groundwater samples collected at the Fire Station indicate that shallow
groundwater contains concentrations of PFOA, PFOS, and combined concentrations of PFOA and PFOS
that exceed the health-based screening values. This indicates that the shallow groundwater in the area has
been impacted by the release of AFFF.

The nearest domestic water well is approximately 0.92 miles southwest (upgradient) of AFFF Area 6 and
is approximately 440 feet deep. The nearest downgradient domestic well is approximately 2.2 miles east-
northeast of AFFF Area 6 and approximately 90 feet deep. Information about the population served by
this well is unavailable. Approximately 25,320 people live within a 4-mile radius of Malmstrom AFB,
most of whom receive drinking water from the City of Great Falls, which has a raw water intake on the
Missouri River approximately 8 miles upstream of the Base (CH2M Hill, 2015). Based on the distance to
the nearest downgradient domestic water well, a complete groundwater exposure pathway for AFFF Area
6 is unlikely.

5.0 SURFACE WATER PATHWAY

The following hydrologic descriptions are taken from the QAPP addendum (ASL, September 2016)
unless otherwise noted.

Malmstrom AFB is on a plateau in west-central Montana, at an elevation of 3,525 feet amsl. The plateau
is bounded by mountains on the south, east, and west sides and drains into the Missouri River north of the
base.

The base lies within the Upper Missouri River watershed and has nine drainage watersheds and six
stormwater outfalls along the northern base boundary. All six stormwater outfalls converge prior to their
release into the Missouri River, north of the base. Discharge from Outfalls 1 and 2 (Watersheds 1 and 2,
respectively) travel approximately 1.6 miles to reach the Missouri River. The distance from Outfalls 3 and
4 (Watersheds 3 and 4, respectively) to the Missouri River is slightly less, at approximately 1.5 miles.
Discharge from Outfalls 5 and 6 (Watersheds 5 and 6, respectively) travel the furthest distance to reach
the Missouri River, at approximately 2.9 miles. Watersheds 7, 8, and 9 have no natural drainages (water

39
M2027.0003 8/9/18



either evaporates or infiltrates into the ground). Each of the Outfalls 1 through 6 has a flow control device
that can prevent the release of surface water. The retention capacity of each outfall is controlled by the
ground surface elevations. The City of Great Falls drinking water intake is on the Missouri River,
approximately 8.3 miles upstream of the Malmstrom AFB surface water discharge point.

There are two small wetlands on Malmstrom AFB property, near the southern boundary. There are
additional wetlands within 1 mile of the bases southern boundary. The nearest 500-year floodplain is
approximately 2 miles south of the Malmstrom AFB boundary.

Pow Wow Pond is located in Watershed 6, which is frequently used by on-base residents for recreational
fishing. The pond is approximately 2,800 feet away from the closest site, FT-01.

The nearest federal fish hatchery is approximately 135 miles west of Malmstrom AFB, in the Clark Fork
watershed, near Kalispell, Montana. However, the Giant Springs Montana State Park and Fish Hatchery
borders the Missouri River, approximately 2.25 miles upstream of where Malmstrom AFB surface water
flows into the river. There are no fisheries within 15 miles downstream of the Malmstrom AFB surface
water discharge.

5.1 HISTORICAL FIRE TRAINING AREA (FT-01) AND OLD TAXIWAY LAND FARM (SS-22) (AFFF
AREA 1)

Surface water is not a media of concern for AFFF Area 1 because surface water bodies do not exist in the
area.

5.2 CANADIAN SNOWBIRDS CT-117 CRASH (AFFF AREA 2)

As presented in Section 3.4, and Table 8, PFAS was detected in surface water samples above the
screening levels, indicating that surface water at AFFF Area 2 has been impacted by an AFFF release.

The crash occurred in Watershed 7, which has no natural drainage pathway. A drainage channel south of
the crash site flows southeast, approximately 4,300 feet, into a wetland (within Watershed 7). The crash
site is above the 500-year flood stage. The nearest surface water body is the drainage wetland within
Watershed 7, located 4,300 feet southeast. There are no surface water intakes within 15 miles downstream
of the area. The nearest drinking water intake is the City of Great Falls raw water intake on the Missouri
River approximately 8 miles upstream of the Base (CH2M Hill, 2015). Although surface water has been
impacted by an AFFF release, in the absence of a surface water intake within 15 miles downstream of the
area, the human ingestion exposure pathway for surface water is incomplete.

53 OUTFALL 1 (AFFF AREA 3)

As presented in Section 3.5, and Table 12, PFAS was detected in the surface water sample at
concentrations above the screening levels, indicating that surface water at AFFF Area 3 has been
impacted by an AFFF release.

Surface water discharged through Outfall 1 flows through an open channel approximately 2 miles, before
spilling into the Missouri River. The Malmstrom AFB surface water discharges into the Missouri River
between Rainbow Dam (1.2 miles upstream) and Cochrane Dam (2 miles downstream) (Google Earth,
2017). Outfall 1 is above the 500-year flood stage. The nearest downgradient surface water body is a
wetland where surface water from Outfall 1 spills into the Missouri River, approximately 2 miles
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downstream (CH2M Hill, April 2015). There are no surface water intakes within 15 miles downstream of
the area. The nearest drinking water intake is the City of Great Falls raw water intake on the Missouri
River, approximately 8 miles upstream of the Base (CH2M Hill, 2015). Although surface water has been
impacted by an AFFF release, in the absence of a surface water intake within 15 miles downstream of the
area, the human ingestion exposure pathway for surface water is incomplete.

54 OUTFALL 3 (AFFF AREA 4)

As presented in Section 3.6, and Table 17, PFAS was detected in surface water samples above the
screening levels, indicating that surface water at AFFF Area 4 has been impacted by an AFFF release.

Surface water leaving the Base though Outfall 3 flows through an open channel for approximately 1.9
miles before spilling into the Missouri River. The Malmstrom AFB surface water discharges into the
Missouri River between Rainbow Dam (1.2 miles upstream) and Cochrane Dam (2 miles downstream)
(Google Earth, 2017). Outfall 3 is above the 500-year flood stage. The nearest downgradient surface
water body is a wetland where surface water from Outfall 3 spills into the Missouri River, approximately
8,700 feet downstream (CH2M Hill, April 2015). There are no surface water intakes within 15 miles
downstream of the area. The nearest drinking water intake is the City of Great Falls raw water intake on
the Missouri River approximately 8 miles upstream of the Base (CH2M Hill, April 2015). Although
surface water has been impacted by an AFFF release, in the absence of a surface water intake within 15
miles downstream of the area, the human ingestion exposure pathway for surface water is incomplete.

55 HANGAR 1440 (AFFF AREA 5)

Surface water is not a media of concern for AFFF Area 5 because surface water bodies do not exist in the
area. See section 5.3 for possible exposure pathways related to Outfall 1.

5.6 FIRE STATION (BUILDING 349) (AFFF AREA 6)

Neither surface water nor sediment were media of concern for AFFF Area 6 because surface water bodies
do not exist in the area. See section 5.4 for possible exposure pathways related to Outfall 3.

6.0 SOIL AND SEDIMENT EXPOSURE AND AIR PATHWAYS

6.1 HISTORICAL FIRE TRAINING AREA (FT-01) AND OLD TAXIWAY LAND FARM (SS-22) (AFFF
AREA 1)

As discussed in Section 3.3, sediment is not a media of concern at AFFF Area 1 because surface water
bodies are not present in the area. As presented in Section 3.3, and Table 3, PFOS was detected in surface
soil samples above the screening levels, indicating that surface soils at AFFF Area 1 have been impacted
by an AFFF release. As presented in Section 3.3 and Table 4, PFOS was detected in one subsurface soil
sample above the screening level, indicating that subsurface soils at AFFF Area 1 have been impacted by
an AFFF release. The human exposure pathway for surface soil and subsurface soil is unlikely, but may
be a continuing PFAS source to groundwater.

6.2 CANADIAN SNOWBIRDS CT-117 CRASH (AFFF AREA 2)

The PFAS concentrations in the surface and subsurface soil samples collected during the SI were below
screening levels. In the absence of PFAS concentrations above the screening levels, the soil and air
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pathways at AFFF Area 2 are incomplete. However, as presented in Section 3.4, and Table 9, PFOS was
detected in one sediment sample above the screening levels, indicating that sediments at AFFF Area 2
have been impacted by an AFFF release. As such, the human exposure pathway for sediment is unlikely,
but may be a continuing PFAS source for surface water.

6.3 OUTFALL 1 (AFFF AREA 3)

Surface soils are not a medium of concern at AFFF Area 3 because the stormwater drainage outfall is
lined with concrete, precluding surface soil exposure to AFFF. The PFAS concentrations in the
subsurface soil samples and sediment samples collected during the SI were below screening levels. In the
absence of PFAS concentrations above the screening levels, the soil, sediment and air pathways at AFFF
Area 3 are incomplete.

6.4 OUTFALL 3 (AFFF AREA 4)

The PFAS concentrations in the surface soil, subsurface soil, and sediment samples collected during the
S| were below screening levels. In the absence of PFAS concentrations above the screening levels, the
soil, sediment, and air pathways at AFFF Area 4 are incomplete.

6.5 HANGAR 1440 (AFFF AREA 5)

As discussed in Section 3.7, sediment is not a media of concern at AFFF Area 5 because surface water
bodies are not present in the area. The PFAS concentrations in the surface and subsurface soil samples
collected during the SI were below the screening levels. In the absence of PFAS concentrations above the
screening levels, the soil and air pathways at AFFF Area 5 are incomplete.

6.6 FIRE STATION (BUILDING 349) (AFFF AREA 6)

As discussed in Section 3.8, sediment is not a media of concern at AFFF Area 6 because surface water
bodies are not present in the area. The only known release of AFFF at Area 5 drained into the stormwater
drainage system, and would not have impacted soils in the area. Based on the site history, neither surface
soil nor subsurface soil are considered a media of concern at AFFF Area 5, and were not sampled during
the SI.

7.0 UPDATE TO CONCEPTUAL SITE MODELS

7.1  HISTORICAL FIRE TRAINING AREA (FT-01) AND OLD TAXIWAY LAND FARM (SS-22) (AFFF
AREA 1)

The conceptual site model (CSM) for the FT-01 presented in the QAPP addendum (ASL, September
2016) identified surface soil, subsurface soil, and shallow groundwater as media potentially impacted by
previous releases of AFFF in the area. The CSM in the QAPP identified construction workers and/or base
personnel exposed to impacted surface soil, subsurface soil, or shallow groundwater as potential human
receptors. The findings presented in Section 6.1 indicates that a potential source of PFAS contamination
exists in the surface soil and subsurface soil. As discussed in Section 4.1, analytical results indicate
groundwater has been impacted by PFAS. However, in the absence of domestic water wells within 4
miles downgradient of the area, the human exposure pathway for groundwater is incomplete.
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7.2 CANADIAN SNOWBIRDS CT-117 CRASH (AFFF AREA 2)

The CSM for the crash site identified surface soil, subsurface soil, shallow groundwater, surface water,
and sediment as media potentially impacted by previous releases of AFFF in the area. The QAPP CSM
(ASL, August 2016) identified construction workers and/or base personnel exposed to impacted surface
soil, subsurface soil, shallow groundwater, surface water, or sediment as potential human receptors. The
findings presented in Section 3.4 indicate that the surface soil and subsurface soil samples did not have
detected concentrations of PFAS above the screening level. One sediment sample detected PFOS
concentrations above the screening level, indicating sediment at AFFF Area 2 has been impacted by
PFAS. Surface water samples had detections of PFOA, PFOS, and combined PFOA and PFOS
concentrations above screening levels, indicating surface water at AFFF Area 2 has been impacted by
PFAS. However, in the absence of a surface water intake within 15 miles downstream of the area, the
surface water pathway is incomplete. As presented in Section 4.2, shallow groundwater is not present at
AFFF Area 2. As such, groundwater at AFFF Area 2 in not a medium of concern.

7.3 OUTFALL 1 (AFFF AREA 3)

The CSM for Outfall 1 identified subsurface soil, shallow groundwater, surface water, and sediment as
media potentially impacted by previous releases of AFFF within Watershed 1. The QAPP CSM (ASL,
August 2016) identified construction workers and/or base personnel exposed to impacted subsurface soil,
shallow groundwater, surface water, or sediment as potential human receptors. The findings presented in
Section 3.5 indicate that neither the subsurface soil samples nor the sediment sample had detected
concentrations of PFAS above the screening levels. The findings presented in section 5.3 indicate surface
water at Outfall 1 has been impacted by PFAS. However, in the absence of a surface water intake within
15 miles downstream of the area, the surface water exposure pathway is incomplete. Similarly,
groundwater sample MALMS03-002-GW-030 had detected concentrations of PFOA and the combined
PFOA and PFOS concentrations above the screening levels for water, indicating shallow groundwater at
Outfall 1 has been impacted by PFAS. As discussed in Section 4.3, based on the depth of the nearest
domestic water well, a complete groundwater pathway at AFFF Area 3 is unlikely.

7.4  OUTFALL 3 (AFFF AREA 4)

The CSM for Outfall 3 identified surface soil, subsurface soil, shallow groundwater, surface water, and
sediment as media potentially impacted by previous releases of AFFF in the area. The QAPP CSM (ASL,
August 2016) identified construction workers and/or base personnel exposed to impacted surface soil,
subsurface soil, shallow groundwater, surface water, or sediment as potential human receptors. The
findings presented in Section 3.6 indicate that none of the surface soil, subsurface soil, or sediment
samples had detected concentrations of PFAS contamination above the RSLs. The findings presented in
section 5.4 indicate surface water has been impacted by PFOA, PFOS, and combined PFOA and PFOS at
concentrations above screening levels for water. However, in the absence of a surface water intake within
15 miles downstream of the area, the surface water exposure pathway is incomplete. As presented in
Section 4.4, all three groundwater samples had detected PFOA and combined PFOA and PFOS
concentrations above the screening levels for water, indicating shallow groundwater has been impacted by
PFAS. However, in the absence of domestic water wells within 4 miles downgradient of the area, the
human exposure pathway to groundwater is incomplete.

7.5 HANGAR 1440 (AFFF AREA5)

The CSM for Hangar 1440 identified surface soil, subsurface soil, and shallow groundwater as media
potentially impacted by previous releases of AFFF in the area. The QAPP CSM (ASL, August 2016)
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identified construction workers and/or base personnel exposed to impacted surface soil, subsurface soil,
or shallow groundwater as potential human receptors. The findings discussed in Section 3.7 indicate
neither surface soil nor subsurface soil samples had detected concentrations of PFAS contamination
above the RSLs. However, Section 3.7 presents findings that indicated shallow groundwater has been
impacted by PFOS and combined PFOA and PFOS at concentrations above the screening levels. As
discussed in Section 4.5, based on the location and depth of the nearest downgradient domestic water
well, a complete shallow groundwater exposure pathway at AFFF Area 5 is unlikely.

7.6 FIRE STATION (BUILDING 349) (AFFF AREA 6)

The CSM for the Fire Station identified shallow groundwater as media potentially impacted by previous
releases of AFFF in the area. The QAPP CSM (ASL, August 2016) identified site construction workers
and/or base personnel exposed to shallow groundwater as potential human receptors. The findings
discussed in Section 3.8 indicate shallow groundwater has been impacted by PFOA, PFOS, and combined
PFOA and PFOS at concentrations exceeding the screening levels. As discussed in Section 4.6, based on
the distance to the nearest downgradient domestic water well, a complete shallow groundwater exposure
pathway at AFFF Area 6 is unlikely.

8.0 CONCLUSIONS AND RECOMMENDATIONS

Six AFFF areas at Malmstrom AFB were evaluated through the Sl process based on the reported or
suspected release of AFFF material containing PFAS compounds. Media evaluated included surface soil,
subsurface soil (vadose zone in the source area), shallow groundwater (including samples from existing
monitoring wells or newly installed monitoring wells), and surface water/sediment (if applicable). The
objectives of the SI were to
e determine if a confirmed release of PFOA or PFOS has occurred at AFFF areas selected for
inspection;
o determine if PFOA or PFOS are present in soil, groundwater, or surface water/sediments in
concentrations exceeding the EPA lifetime HA; and
o identify potential receptor pathways with immediate impacts to human health.

Site Inspections were completed at the following areas at Malmstrom AFB.

AFFF Area 1 — Historical Fire Training Area (FT-01) and Old Taxiway Land Farm (ST-22)
AFFF Area 2 — Canadian Snowbirds CT-117 Crash

AFFF Area 3 — QOutfall 1

AFFF Area 4 — Qutfall 3

AFFF Area 5 — Hangar 1440

AFFF Area 6 — Fire Station (Building 349)

The maximum detected concentrations of PFBS did not exceed the health-based screening criteria in any
media at the six AFFF areas. Table 23 presents a summary of the maximum detected concentrations of
PFBS, PFOA, and PFOS for each media at the six AFFF areas and indicates where those concentrations
exceeded the corresponding screening levels. All six AFFF areas had concentrations of PFOA or PFOS in
one or more media that exceeded the corresponding screening levels.
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Table 23 Summary of Detections and Screening Level Exceedances

Potentially
. . Number of Complete
AFFF Assqu_ated 2B Screening Samples / ExceeEjs . Driniing .
Area Existing Parameter Detected_ Value Number of Screening | Units Water Recommendations
ERP ID Concentration Value
Exceedances Exposure
Pathway
Surface Soil
o PFBS 4.3J 130,000 3/0 No ug/kg
Historical PFOA 26 126 3/0 No ug/kg
Fire PFOS 890 126 3/3 Yes ug/kg
"Ib'\rrae?;% Subsurface Soil
old FT.01 & PFBS 4.4 130,000 3/0 No ug/kg
Taxiway $S-22 PFOA 110 126 3/0 No pa/kg No Advance area to RI
Land PFOS 11,000 126 3/1 Yes pa/kg
Farm Groundwater
(AFFF PFBS 0.13 40 2/0 No pg/L
Area 1) PFOA 1.3 0.07 2/2 Yes pg/L
PFOS 1.9 0.07 2/1 Yes pg/L
PFOA + PFOS 3.2 0.07 2/2 Yes pg/L
Surface Soil
PFBS 0.42J 130,000 3/0 No ug/kg
PFOA 2.3 126 3/0 No ug/kg
PFOS 6.3 126 3/0 No ug/kg
Subsurface Soil
. PFBS 0.501 130,000 3/0 No ug/kg
gsg\j‘fgf‘rgs ot | PFOA 11 126 3/0 No ug/kg
CT-117 Applicable PFOS 1.1 126 3/0 No ug/kg
Crash (New Surface Water No Advance area to RI
(AFFF Area) PFBS 0.0090J 40 2/0 No pg/L
Area 2) PFOA 0.092 J 0.07 2/2 Yes pg/L
PFOS 0.47 0.07 2/2 Yes pg/L
PFOA + PFOS 0.55 0.07 2/2 Yes pg/L
Sediment
PFBS ND 130,000 2/0 No ug/kg
PFOA 2.3 126 2/0 No ug/kg
PFOS 160 J 126 2/1 Yes pa/kg
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Potentially
AFFF Assqm_ated 2] Screening I\él;rr?\g?ersc}f Exceegjs : g?’miliiltg ]
Existing Parameter Detected Screening | Units Recommendations
iz ERP ID Concentration Vel N9 O Value LAl
Exceedances Exposure
Pathway
Subsurface Soil
PFBS ND 130,000 3/0 No pg/kg
PFOA ND 126 3/0 No pa/kg
PFOS 0.361 126 3/0 No pa/kg
Groundwater
PFBS 0.031 40 3/0 No pg/L
PFOA 0.070J 0.07 3/1 Yes pg/L
Not PFOS 0.033 0.07 3/0 No pg/L
Outfall1 | Applicable | PFOA + PFOS 0.094J 0.07 3/1 Yes pg/L
(AFFF (New Surface Water No Advance area to RI
Area 3) Area) PFBS 0.057 40 1/0 No pg/L
PFOA 0.10 0.07 1/1 Yes pg/L
PFOS 0.46 0.07 1/1 Yes pg/L
PFOA + PFOS 0.56 0.07 1/1 Yes pg/L
Sediment
PFBS ND 130,000 1/0 No pg/kg
PFOA 0.28J 126 1/0 No pa/kg
PFOS 4.81J 126 1/0 No ug/kg
Surface Soil
PFBS 0.39J 130,000 2/0 No pa/kg
PFOA 2.1 126 2/0 No ug/kg
PFOS 3.3 126 2/0 No ug/kg
Subsurface Soil
Not PFBS ND 130,000 2/0 No pg/kg
Outfall 3 Aoplicable PFOA 1.4 126 2/0 No ug/kg
(AFFF p'?\l PFOS 7.8 126 2/0 No ug/kg No Advance area to Rl
Area 4) ,(Argg Groundwater
PFBS 0.17 40 2/0 No ug/L
PFOA 0.45 0.07 2/2 Yes pg/L
PFOS 0.039 0.07 2/0 No ug/L
PFOA + PFOS 0.460 J 0.07 2/2 Yes pg/L
Surface Water
PFBS 0.14 40 2/0 No | ug/L
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Potentially
AFEE Associated Maximum S - N3l o5l Exceeds Compl_ete
Existing Parameter Detected creening R Screening | Units Drinking Recommendations
Area s Value Number of Water
ERP ID Concentration Value
Exceedances Exposure
Pathway
PFOA 0.49 0.07 2/2 Yes pg/L
PFOS 1.2 0.07 2/1 Yes pg/L
PFOA + PFOS 1.69 0.07 2/2 Yes pg/L
Sediment
PFBS ND 130,000 2/0 No pg/kg
PFOA 1.3J 126 2/0 No pa/kg
PFOS 10 126 2/0 No pa/kg
Surface Soil
PFBS ND 130,000 2/0 No pg/kg
PFOA 1.1 126 2/0 No pa/kg
PFOS 12 126 2/0 No pa/kg
Hangar Not Subsurface Soil
1440 Applicable PFBS ND 130,000 2/0 No pg/kg
(AFFF (New PFOA ND 126 2/0 No pg/kg No Advance area to RI
Area 5) Area) PFOS 1.1 126 2/0 No pa/kg
Groundwater
PFBS 0.111 40 3/0 No pg/L
PFOA 0.053 0.07 3/0 No pg/L
PFOS 0.19 0.07 3/1 Yes pg/L
PFOA + PFOS 0.243 0.07 3/1 Yes pg/L
Fire Groundwater
Station, Not PFBS 1.0 40 5/0 No Hg/L
? ;S;Idmg Ap(p'\lllec\;a\llble PFOA 55 0.07 5/5 Yes pg/L No Advance area to RI
(AFFF Area) PFOS 0.93 0.07 5/3 Yes pg/L
Area 6) PFOA + PFOS 5.73 0.07 5/5 Yes Mo/l

Note: Bold values exceeded the screening levels. Number of samples and exceedances does not include field duplicate samples, only primary samples. The maximum detected
PFOA+PFOS may not be the sum of the maximum individual PFOA and PFOS concentrations because the maximum PFOA and PFOS concentrations may not occur in the same

sample.

pa/kg = micrograms per kilogram

FTA = fire training area

PFBS = perfluorobutane sulfonate

M2027.0003

Hg/L = micrograms per liter

ID = identification

PFOA = perfluorooctanoic acid

AFFF = aqueous film forming foam

J = estimated value

PFOS = perfluorooctane sulfonate
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ERP = Environmental Restoration Program

ND = not detected at the Method Detection Limit

RI = remedial investigation
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8.1 HISTORICAL FIRE TRAINING AREA (FT-01) AND OLD TAXIWAY LAND FARM (SS-22) (AFFF
AREA 1)

The media of concern at AFFF Area 1 are surface soil, subsurface soil, and shallow groundwater. Surface
water bodies are not present near the area, so neither surface water nor sediment samples were collected.
The surface soil and subsurface soil analytical results indicate PFOS is present at concentrations above
the screening levels. Results of the shallow groundwater samples indicate PFOA, PFOS, and the
combined PFOA and PFOS concentrations are present above the screening levels for water. The
analytical results for AFFF Area 1 confirm a release of AFFF has impacted surface soil and subsurface
soil at concentrations above the screening levels, indicating that a potentially complete exposure pathway
exists for soils. Similarly, analytical results confirm a release of AFFF has impacted shallow groundwater
at concentrations above the screening levels; however, the exposure pathway for AFFF Area 1 is
incomplete. Based on PFAS impacts to surface soil, subsurface soil, and shallow groundwater, AFFF
Area 1 is recommended for a remedial investigation.

8.2 CANADIAN SNOWBIRDS CT-117 CRASH (AFFF AREA 2)

The media of concern at the Canadian Snowbirds CT-117 Crash area are surface soil, subsurface soil,
shallow groundwater, and surface water/sediment. The analytical results indicate that the target analytes
are not present at concentrations in soils above the RSLs. The sediment analytical results indicate PFOS is
present at a concentration above screening levels. Groundwater was not encountered in the three borings,
indicating shallow groundwater is not present at AFFF Area 2 and is not a medium of concern. The
analytical results from the surface water samples detected PFOA, PFOS, and the combined PFOA and
PFOS at concentrations above the screening levels, indicating that an AFFF release has impacted surface
water at AFFF Area 2. However, since there is not a downstream surface water intake within 15 miles of
the area, the exposure pathway is incomplete. Likewise, the analytical results indicate that an AFFF
release has impacted sediment at AFFF Area 2, which may be a continuing source to surface water, but
the exposure pathway is unlikely. Based on PFAS impacts to surface water and sediment, AFFF Area 2 is
recommended for a remedial investigation.

8.3 OUTFALL 1 (AFFF AREA 3)

The media of concern at Outfall 1 are subsurface soil, shallow groundwater, and surface water/sediment.
Surface soils are not a medium of concern at AFFF Area 3 because the stormwater drainage outfall is
lined with concrete, precluding surface soil exposure to AFFF. The analytical results indicate that the
target analytes are not present at concentrations in subsurface soils or sediments above the RSLs. The
analytical results indicate that an AFFF release has impacted surface water at AFFF Area 3; however,
because there is not a downstream surface water intake within 15 miles of the area, the exposure pathway
is incomplete. Similarly, analytical results indicate that an AFFF release has impacted the shallow
groundwater at AFFF Area 3; however, based on the depths of the nearest domestic water wells a
complete exposure pathway is unlikely. Based on PFAS impacts to shallow groundwater and surface
water, AFFF Area 3 is recommended for a remedial investigation.

84 OUTFALL 3 (AFFF AREA 4)

The media of concern at Outfall 3 are surface soil, subsurface soil, shallow groundwater, and surface
water/sediment. The analytical results for AFFF Area 4 indicate that a release of AFFF has not impacted
soils or sediments. However, surface water analytical results indicate PFOA, PFOS, and the combined
PFOA and PFOS have impacted surface water at concentrations above the screening levels; however,
because there is not a downstream surface water intake within 15 miles of the area, the exposure pathway
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is incomplete. Analytical results confirm that a release of AFFF has occurred at AFFF Area 4 that has
impacted shallow groundwater; however, based on the distance to the nearest downgradient domestic
water well, the exposure pathway is incomplete. Based on PFAS impacts to shallow groundwater and
surface water, AFFF Area 4 is recommended for a remedial investigation.

8.5 HANGAR 1440 (AFFF AREA5)

The media of concern at Hangar 1440 are surface soil, subsurface soil, and shallow groundwater. Surface
water bodies are not present near the area, so neither surface water nor sediment samples were collected.
The analytical results for AFFF Area 5 indicate that a release of AFFF has not impacted soils. Analytical
results confirm that a release of AFFF has occurred at AFFF Area 5 that has impacted shallow
groundwater; however, based on the location and depth of the nearest downgradient domestic water well,
a complete groundwater exposure pathway at AFFF Area 5 is unlikely. Based on PFAS impacts to
shallow groundwater, AFFF Area 5 is recommended for a remedial investigation.

8.6 FIRE STATION (BUILDING 349) (AFFF AREA 6)

The media of concern at the Fire Station (Building 349) is shallow groundwater. Surface water bodies are
not present near the area, so neither surface water nor sediment samples were collected. Analytical results
confirm that a release of AFFF has occurred at AFFF Area 6 that has impacted shallow groundwater;
however, based on the location of the nearest downgradient domestic water well, a complete groundwater
exposure pathway at AFFF Area 6 is unlikely. Based on PFAS impacts to shallow groundwater, AFFF
Area 6 is recommended for a remedial investigation.
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Appendix A
AFFF Area-Specific Figures
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Groundwater Flow Direction

F 4
MALMS05-002-GW-025 . y MALMS05-MW002
Result 1Y i
Analyte (ug/L) J Y .
0.044)
0.018)
0.011)

4

Combined
PFOA/PFOS

MALMS05-002-GW-925 (dup)

Analyte

Combined _ o\ ' , Malmstrom Air Force Base

PFOA/PFOS
- Cascade County, Montana

Figure 14
| Hangar 1440 (AFFF Area 5) -
PFBS - 40 pg/L PFOA-0.07 pg/L PFOS - 0.07 pg/L \ PFBS, PFOA, and PFOS

PFOA + PFOS - 0.07 pg/L ) ) in Groundwater
Notes: ‘ '

‘:l =indicates analyte exceeds screening level

Bold value indicates analyte detected at concentration indicated.

Groundwater Screening Levels:

om\MXD

Omaha\Malm

J=Thereported concentration is an estimated value.

GW =groundwater dup =duplicatesample
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3453.27 = Groundwater Elevation (ft)
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32637654

0 45 90
[ ]
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Malmstrom Air Force Base
/ Cascade County, Montana

Figure 15
Fire Station, Building 349
(AFFF Area 6) Sample Locations
and Potentiometric Contours
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Drawn: tmorse | Date: 9/29/2017
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Analyte
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PFOA/PFOS

p %
.
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MALMS06-PH3MW4-009
Result
Analyte (me/L)

Combined -
PFOA/PFOS b
-

Groundwater Screening Levels:
PFBS - 40 pg/L PFOA-0.07 pg/L PFOS - 0.07 pg/L
PFOA + PFOS - 0.07 pg/L
Notes:
=indicates analyte exceeds screening level
Bold value indicates analyte detected at concentration indicated.
J=Thereported concentration is an estimated value.

GW =groundwater
—
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Result
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Result
Analyte (ng/L)

Combined 573
PFOA/PFOS i

Legend

EE Existing Groundwater Monitoring
Well

[ AFFF Inspection Area
] Installation Boundary
4= Groundwater Flow Direction

Malmstrom Air Force Base
Cascade County, Montana

Figure 16
Fire Station, Building 349
(AFFF Area 6) - PFBS, PFOA,
and PFOS in Groundwater
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Appendix B

Regional Screening Level Calculations



Default

Resident Equation Inputs for Soil

Variable
THQ (target hazard quotient) unitless
TR (target risk) unitless
LT (lifetime) years
ET__ (exposure time) hours/day
ET___ (child exposure time) hours/day
ET___ (adult exposure time) hours/day
ET_ . (mutagenic exposure time) hours/day
ET, . (mutagenic exposure time) hours/day
ET_ .. (mutagenic exposure time) hours/day

AR

ET,. .. (mutagenic exposure time) hours/day
ED__ (exposure duration) years

ED___ (exposure duration - child) years
ED___ (exposure duration - adult) years
ED, . (mutagenic exposure duration) years
ED., (mutagenic exposure duration) years
ED_ .. (mutagenic exposure duration) years

AR

ED,_ ., (mutagenic exposure duration) years
BW__  (body weight - child) kg

BW __ _ (body weight - adult) kg

BW,_ . (mutagenic body weight) kg

BW. . (mutagenic body weight) kg

BW._ . (mutagenic body weight) kg

BW. ... (mutagenic body weight) kg

SA .. (skin surface area - child) cm *day
SA ., (skin surface area - adult) cm */day
SA,, (mutagenic skin surface area) cm */day
SA, , (mutagenic skin surface area) cm */day
SA, ., (mutagenic skin surface area) cm ?/day
SA, ., (mutagenic skin surface area) cm */day
EF__ (exposure frequency) days/year

EF __ (exposure frequency - child) days/year

EF,... (exposure frequency - adult) days/year

M2027.0003
Output generated 15FEB2018:16:21:12

Value
0.1
1E-06
70
24
24
24
24
24
24
24
26

20

10
10
15
80
15
15
80
80
2373

6032
2373
2373
6032
6032

350
350
350

B-1

3/27/2018



Default

Resident Equation Inputs for Soil

Variable
EF. . (mutagenic exposure frequency) days/year
EF. . (mutagenic exposure frequency) days/year
EF, .. (mutagenic exposure frequency) days/year

AR

EF.. .. (mutagenic exposure frequency) days/year
IFS __. (age-adjusted soil ingestion factor) mg/kg

IFSM'M'M (mutagenic age-adjusted soil ingestion factor) mg/kg
IRS___ (sbil intake rate - child) mg/day

IRS___ (soil intake rate - adult) mg/day

IRS, . (mutagenic soil intake rate) mg/day

IRS_, (mutagenic soil intake rate) mg/day

IRS, ., (mutagenic soil intake rate) mg/day

IRS,, ., (mutagenic soil intake rate) mg/day

1696

AF __. (skin adherence factor - adult) mg/cm 2
AF___ (skin adherence factor - child) mg/cm 2
AF_, (mutagenic skin adherence factor) mg/cm ?
AF, . (mutagenic skin adherence factor) mg/cm ?
AF__. (mutagenic skin adherence factor) mg/cm 2
AF____ (mutagenic skin adherence factor) mg/cm 2

16-26

DFS___. (age-adjusted soil dermal factor) mg/kg

DFSMm;M (mutagenic age-adjusted soil dermal factor) mg/kg
AT _ (ave[raging time - resident carcinogenic)

City___(Climate Zone) Selection

A_(PEF acres)

Q/C _ (g/m?s per kg/m?3)

PEF (particulate emission factor) m 3/kg

A (PEF Dispersion Constant)

B (PEF Dispersion Constant)

C (PEF Dispersion Constant)

V (fraction of vegetative cover) unitless

U_ (mean annual wind speed) m/s

U, (equivalent threshold value)

F(x) (function dependenton U /U) unitless

wind

M2027.0003
Output generated 15FEB2018:16:21:12

Value
350
350
350
350
36750
166833.3
200
100
200
200
100
100
0.07

0.2
0.2
0.2
0.07
0.07

103390
428260
365
Default
0.5
93.77

1359344438

16.2302
18.7762
216.108
0.5

4.69
11.32
0.194

B-2
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Default

Resident Equation Inputs for Soil

Variable
City, . (Climate Zone) Selection
A_ (VF acres)
Q/C , (g/m?*-s per kg/m?)
foc (fraction organic carbon in sail) g/g
p, (dry soil bulk density) g/cm 2

p, (soil particle density) g/cm 3
n (total soil porosity) L ___/L_

.......

T (exposure interval) s

A (VF Dispersion Constant)

B (VF Dispersion Constant)

C (VF Dispersion Constant)

City,.____. . (Climate Zone) Selection
VF (volitizaiion factor - mass-limit) m 3/kg
Q/C , (g/m*s per kg/m?)

A_ (VF mass-limit acres)

T (exposure interval) yr

d_ (depth of source) m

p, (dry soil bulk density) g/cm 2

A (VF Dispersion Constant - Mass Limit)
B (VF Dispersion Constant - Mass Limit)
C (VF Dispersion Constant - Mass Limit)
T, (groundwater temperature) Celsius

M2027.0003
Output generated 15FEB2018:16:21:12

Value
Default
0.5
68.18

0.006
1.5

2.65

0.43396
0.28396
0.15
819936000
11.911
18.4385
209.7845
Default

68.18

0.5
26

1.5
11.911
18.4385
209.7845
25

B-3

3/27/2018



Default 4
Resident Risk-Based Screening Levels (RSL) for Soil

Key: | = IRIS; P = PPRTV; D = DWSHA; O = OPP; A = ATSDR; C = Cal EPA; X = APPENDIX PPRTV SCREEN (See FAQ #29); H = HEAST; F = See FAQ; E = see user guide Section
2.3.5; W = see user guide Section 2.3.6; L = see user guide on lead; M = mutagen; S = see user guide Section 5; V = volatile; R = RBA applied (See User Guide for Arsenic

notice) ; ¢ = cancer; n = noncancer; * = where: n SL < 100X c SL; ** = where n SL < 10X c SL; SSL values are based on DAF=1; m = Concentration may exceed ceiling limit (See User
Guide); s = Concentration may exceed Csat (See User Guide); U = User-provided

Inhalation Soil
Ingestion Unit Saturation
CAS SF SFO Risk IUR RfD RfD RfC RfC Concentration S
Chemical Number Mutagen? VOC? (mg/kg-day) ' Ref (ug/m3)' Ref (mg/kg-day) Ref (mg/m3) Ref GIABS ABS RBA (mg/kg) (mglL)
Perfluorooctane 1763-23-1 No No - - 2.00E-05 D - 1 01 1 - 6.80E+02
sulfonic acid (PFOS)
Perfluorooctanoic acid  335-67-1 No No 7.00E-02 D - 2.00E-05 D - 1 01 1 - 9.50E+03
(PFOA)
Normal
Henry's H' Boiling Critical Particulate
Law and Point Temperature Emission Volatilization
K. K, HLC Constant HLC T_, BP T.. T, D, D, D, Factor Factor
(cm3/g) (cm<sup>3</sup>/g) (atm-m3mole) (unitless) Ref (K) Ref (K) Ref (cm?%s) (cm?s) (cm?s) (m3kg) (m3/kg)
3.72E+02 - - - 532.15 PHYSPROP - 2.07E-02 525E-06 -  1.36E+09 -
1.15E+02 - - - 465.55 PHYSPROP - 2.26E-02 5.79E-06 - 1.36E+09 -
Ingestion Dermal Inhalation Noncarcinogenic Ingestion Dermal Inhalation Noncarcinogenic
Ingestion Dermal Inhalation Carcinogenic SL SL SL SL SL SL SL SL
SL SL SL SL Child Child Child Child Adult Adult Adult Adult Screening
TR=1E-06 TR=1E-06 TR=1E-06 TR=1E-06  THQ=0.1 THQ=0.1 THQ=0.1 THI=0.1 THQ=0.1 THQ=0.1 THQ=0.1 THI=0.1 Level
(mglkg) (mg/kg) (mglkg) (mglkg) (mglkg) (mg/kg) (mglkg) (mglkg) (mglkg) (mg/kg) (mg/kg) (mglkg) (mg/kg)
- - - - 1.56E-01 6.59E-01 - 1.26E-01 1.67E+00 3.95E+00 - 1.17E+00 1.26E-01
nc
9.93E+00 3.53E+01 - 7.75E+00  1.56E-01 6.59E-01 - 1.26E-01 1.67E+00 3.95E+00 - 1.17E+00 1.26E-01
nc
M2027.0003 B-4 3/27/2018
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Inhalation Unit Risk Toxicity Metadata 5

Inhalation Inhalation Inhalation Inhalation
Inhalation Unit Unit Risk Unit Risk Inhalation Inhalation Inhalation UnitRisk Unit Risk Inhalation
Risk Toxicity EPA Cancer Tumor Target UnitRisk UnitRisk UnitRisk Treatment Study  Unit Risk
Chemical CASNUM (&micro;g/m?3)"' Source Classification  Type Organ  Species Method Route Duration Reference Notes
Perfluorooctane 1763-23-1
sulfonic acid (PFOS)
Perfluorooctanoic acid  335-67-1
(PFOA)
M2027.0003 B-5 3/27/2018
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Oral Slope Factor Toxicity Metadata

Oral Oral Oral Oral
Slope Slope Oral Oral Oral Slope Slope Oral
Factor Factor Slope Slope Slope Factor Factor Slope

Oral Slope
Study Factor

Toxicity EPA Cancer Tumor Target Factor Factor Factor Treatment

Factor
Chemical CASNUM (mgl/kg-day) ' Source Classification Type Organ Species Method Route Duration Reference Notes
Perfluorooctane sulfonic acid (PFOS) 1763-23-1
Perfluorooctanoic acid (PFOA) 335-67-1  7.00E-02 DWSHA NA NA NA NA NA NA NA NA NA
B-6 3/27/2018
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Oral Chronic Toxicity Metadata

Oral Oral
Chronic Oral Chronic Chronic
Oral Chronic Reference Reference
Reference Reference Dose Dose
Dose Toxicity Dose Confidence Critical
Chemical CASNUM (mg/kg-day) Source Basis Level Effect
Perfluorooctane sulfonic acid (PFOS) 1763-23-1 2.00E-05 DWSHA NA NA NA
Perfluorooctanoic acid (PFOA) 335-67-1 2.00E-05 DWSHA NA NA NA
Oral Oral Oral Oral Oral
Chronic  Chronic Chronic Oral Oral Chronic  Chronic Oral
Reference Reference Reference Chronic Chronic Reference Reference Chronic
Dose Dose Dose Reference Reference Dose Dose Reference
Target Modifying Uncertainty Dose Dose Study Study Dose
Organ Factor Factor Species Route Duration Reference Notes
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
M2027.0003 B-7
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Inhalation Chronic Toxicity Metadata

Inhalation
Chronic Inhalation Chronic Inhalation Inhalation
Inhalation Chronic Reference Chronic Chronic
Reference Reference Concentration Reference Reference
Concentration Toxicity Concentration Confidence Concentration Concentration
Chemical CASNUM (mg/m?) Source Basis Level Critical Effect Target Organ
Perfluorooctane sulfonic acid (PFOS) 1763-23-1 -
Perfluorooctanoic acid (PFOA) 335-67-1 -
Inhalation Inhalation Inhalation Inhalation
Chronic Chronic Inhalation Inhalation Chronic Chronic Inhalation
Reference Reference Chronic Chronic Reference Reference Chronic
Concentration Concentration Reference Reference  Concentration Concentration Reference
Modifying Uncertainty Concentration Concentration Study Study Concentration
Factor Factor Species Route Duration Reference Notes
M2027.0003 B-8
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Aerostar SES..

BORING LOG - MALMS01-001

Site Name
Drilling Company

: AFFF Area 01
: Cascade Drilling

\ Drilling Method : Rotary Sonic
' Well ID - MALMS01-MW001 Driller : Jeremiah Charlton
Start Date :10/13/16 Logged By : Ash Willis
AFFF Areas (Omaha District) End Date :10/13/16 Borehole Diameter : 6.0 in.
AFFF Site Inspection Northing : 1189067.44 Boring Completion ~ : E/igrilﬂbfi,XCWell
Project# M2027.0003 Easting 1 1552825.21 g
Surface Elev. (ft)* : 3473.69 Depth to Water (ft)  : Not Encountered
Malmstrom Air Force Base Total Depth (ft)** :55.0 Signature
Water Levels Measurements ’;‘
— _W_ During Drilling *North American Vertical 5 '5
W > Datum (NAVD88) feet (ft) g T w
w 14 . Lo
Lo|o|L (Boe oy Surtace | _ A= Well: MALMS01-MW001
=R £ D125 w Elev (TOC): 3475.19
S AEAR gln|2 |2l SAMPLE ID
o—| Wy ol g|5|=
w Bl DESCRIPTION Qlal3|olx
o Z |2 a|d|=|a|lw 1.5 ft Stickup
0 4.0in. Pro Top
i (0.0 - 4.0) SANDY GRAVEL, 10YR 2/1, brown, 0 | SS | MALMS01-001-SS-001 Cover )
i moist, medium plasticity, cohesive, no odor, Gw MALMS01-001-SS-901 2'X2'X4in. Pad
1|96 f Note: SS Interval
i organics 0.0-05ft Grout:
i 0.0 - 9.0 ft bgs
5 (4.0 - 36.0) CLAY, medium plasticity, 10YR 4/1, 0 '\PM);tIUS%dC:; t
i dark gray, damp, no odor ortland Lemen
gray, damp (94 Ib bag)
1 Sodium Bentonite
12112 3 1bs)
E Water (~7 gallons)
10 0 Bentonite Seal
T 3/8 in. Uncoated
7 3 |100 Pellets
- 13.0 ft bgs, cobbles & pebbles to depth 9.0 - 12.9 ft bgs
7] — Riser
15 0 2.0in. Sch 40 PVC
1 4 [102
20 General Note: Swelling clays account for 0 (CL SO MALMS01-001-S0-021 .
1 postive recoveries 1 MALMS01-001-S0O-921 — Filter Pack 20/30
15 104 Note: Sample Interval Silica Sand
i is20.0-21.0ft 12.9 - 36.0 ft bgs
25 0
1 6 |103 Screen (20 ft)
15.0 - 35.0 ft bgs
7] 0.010 in. continuous
30 0 wrap vee wire
1 Sch 40 PVC
17 |126
- 30.0 - 35.0 ft bgs, Recovery % due to swelling
35 clays 0 End Cap
i (36.0 - 55.0) SANDY CLAY, 10YR 4/1, dark
4 8 |122{ gray clay, medium plasticity, damp, no odor,
_ pebbles, lignite and calcite
40 0
1 9 [100
45 | 0 CL Bentonite
Hydrated
110112 3/8 in. Uncoated
] Pellets
50 0
7111|102 No groundwater encountered
55 -
Total Depth of Boring 55.0 feet
M2027.0003 C-1 2/13/2018




b

Aerostar SES..

BORING LOG - MALMS01-002

Site Name
Drilling Company

: AFFF Area 01
: Cascade Drilling

\ Drilling Method : Rotary Sonic
' Well ID - MALMS01-MW002 Driller : Jeremiah Charlton
Start Date :10/14/16 Logged By : Ash Willis
AFFF Areas (Omaha District) End Date :10/14/16 Borehole Diameter : 6.0 in.
AFFF Site Inspection Northing :1188959.16 Boring Completion ~ : E/igrilﬂbfi,XCWell
Project# M2027.0003 Easting 1 1552951.05 g
Surface Elev. (ft)* :3471.35 Depth to Water (ft)  : Not Encountered
Malmstrom Air Force Base Total Depth (ft)** :35.0 Signature
Water Levels Measurements g
— _W_ During Drilling *North American Vertical 5 5
W > Datum (NAVD88) feet (ft) (_3 T w
w 14 . Lla
e | | cclow Ground Surface A= Well: MALMS01-MW002
Z~ < > ( ) feet (ft) =~ %) ;
ARSI, € D12 | w Elev (TOC): 3474.25
S AEAR gln|2 |2l SAMPLE ID
o=\ Wy ol c|8l=
w = Olo|S|o|l=
W 1zl DESCRIPTION =528 2.90 ft Stickup
0 4-in. Pro Top
(0.0 - 1.0) SANDY GRAVEL, 10YR 2/1, black, 0 lew ss| MALMS01-002-SS-001 Cover .
) Il araded hesive. d | ad 2'X 2' X 4.0 in. Pad
well graded, non-cohesive, dry, no odor Note: Interval
- (1.0 - 4.0) SANDY GRAVEL, 10YR 6/8, 0.0-05ft
1| 68 | brownish yellow, well graded, non-cohesive, GW|
T dry, no odor Grout:
i - 0.0 - 15.0 ft bgs
(4.0 - 6.0) CLAY, medium plasticity, 10YR 4/1, so| MALMS01-002-S0O-005 Mix Used:
5 dark gray, damp, no odor 0 [CL — Note: Interval Portland Cement
40-5.0ft (894dlb bag)
1 odium Bentonite
(6.0 - 35.0) CLAY, medium plasticity, 10YR 4/1, =3 Ibs) '
7 5 |62 dark gray, with pebbles, damp, no odor Water (~7 gallons)
10 0
i 3172
- 13.0 ft bgs, cobbles present Riser
- 2.0in. Sch 40 PVC
15 0
4 (82 Bentonite Seal
T 3/8 in. Uncoated
] Pellets
15.0 - 18.0 ft bgs
20 General Note: Swelling clays account for 0
| postive recoveries. CL
15 l102 | Filter Pack 20/30
g Silica Sand
18.0 - 31.0 ft bgs
25 0
— Screen (10 ft)
7] 6 122 20.0 - 30.0 ft bgs
| . 0.010 in. continuous
28.0 ft bgs, lignite present, no groundwater wrap vee wire
i encounted Sch 40 PVC
30 0 End Cap
i 7 1122
1 Bentonite
Hydrated
1 3/8 in. Uncoated
35 0 Pellets
Total Depth of Boring 35.0 feet
M2027.0003 C-2 2/13/2018
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Aerostar SES..

BORING LOG - MALMS01-003

Site Name
Drilling Company

: AFFF Area 01
: Cascade Drilling

\ Drilling Method : Rotary Sonic
' Well ID - MALMS01-MW003 Driller : Jeremiah Charlton
Start Date :10/14/16 Logged By : Ash Willis
AFFF Areas (Omaha District) End Date +10/14/16 Borehole Diameter 6.0 in.
AFFF Site Inspection Northmg :1189300.51 Boring Completion ~ : E/.IO |_r1. RVCW |
Project# M2027.0003 Easting 1 1553204.84 onitoring Vve
Surface Elev. (ft)* : 3466.85 Depth to Water (ft)  : Not Encountered
Malmstrom Air Force Base Total Depth (ft)™ :135.0 Signature
Water Levels Measurements g
— _W_ During Drilling *North American Vertical 5 5
W > Datum (NAVD88) feet (ft) (_3 T w
w [id o Lla
e | | cclow Ground Surface A= Well: MALMS01-MW003
Z ~| I > ( ) feet (ft) =~ %) ;
AL, E 2l leluw Elev (TOC): 3469.76
=Q x| gln|2 |2l SAMPLE ID
o — d ol c|8l=
w = Olo|S|o|l=
W 1zl DESCRIPTION =528 2.91 ft Stickup
0 4 in. Pro Top
(0.0 - 1.0) BACKFILL, Gravely, 10YR 3/6, dark o |FB ss | MALMS01-003-SS-001 2.0)‘(’92( X 4.0in. Pad
. yellowish brown, well graded, non-cohesive, e N%t%._lrz)t%r\;tal S
] dry, no odor oL ) s
1 (104 (1.0 - 3.0) SILTY CLAY, 10YR 3/6, dark
7] yellowish brown, non plastic, non-cohesive, CL Grout:
_ dry, no odor, organics 0.0-15.0 ft bgs
5 (3.0-4.0) SILTY CLAY, 10YR 5/2, grayish o M s, ot
brown, dry, non-plastic, non-cohesive, no odor (94 Ib bag) '
T (4.0 - 35.0) SILTY CLAY, 10YR 3/2, very dark ?%d;gg)' Bentonite
i grayish brown, dry, medium plasticity, » -
2 [114]| cohesive, no odor Water (~7 gallons)
- 8.0 ft bgs, cobbles and pebbles present
10 0 —
) SO | MALMS01-003-SO-011
. 11.0 ft bgs, cohesive — Note: Interval
10.0-11.0 ft
3 [114 ) )
- 13.0 - 35.0 ft bgs, grading to moist, cobbles, Riser
| pebbles and lignite 2.0 in. Sch 40 PVC
15 0
Bentonite Seal
T 3/8 in. Uncoated
| 4 (116 Pellets
15.0 - 18.0 ft bgs
) CL
20 General Note: Swelling clays account for 0
i postive % recoveries.
15 l100 | Filter Pack 20/30
g Silica Sand
18.0 - 31.0 ft bgs
25 0
— Screen (10 ft)
7] 20.0 - 30.0 ft bgs
| 6 (128 0.010 in. continuous
wrap vee wire
] Sch 40 PVC
30 0 End Cap
i 7 1102
1 Bentonite
Hydrated
1 3/8 in. Uncoated
35 0 Pellets
Total Depth of Boring 35.0 feet
M2027.0003 C-3 2/13/2018




Site Name : AFFF Area 2
A t SES Boring Log: MALMS02-001 Drilling Company : Cascade Drilling
\~ eros a r - (Page 1 of 2) Dr!llmg Method : Rotary. Sonic
' Driller : Jeremiah Charlton
Start Date :10/11/16 Logged by : Ash Willis
AFFF Areas (Omaha District) End Date :10/12/16 Borehole Diameter : 6.0 in.
AFFF Site Inspection Northing - 1188255.24 Boring Completion  : No Well Installed
Project# M2027.0003 Easting : 1551853.96 Depth to Water (ft)  : Not Encountered
Surface Elev. (ft)* 1 3485.70
Malmstrom Air Force Base Total Depth (ft)** :70.0 Signature
Water Levels Measurements g
— _W_ During Drilling *North American Vertical 5 5
W > Datum (NAVD88) feet (ft) ST w
L 4 o oleia
™ w Below Ground Surface =|®|>
Z5 3 5 (BGS) feet (ft) = 3= E
TO|Z|O S =83
ROl slalglglz| SMTEP REMARKS
w 2| DESCRIPTION IR
0
1 (0.0 - 4.0) SILTY SAND, 10YR 4/4, dark SO | MALMS02-001-8S-001 |
yellowish brown, non cohesive, dry, no odor | MALMS02-001-SS-901 | "*Borehole
15 0 SM Note: Inten;al Abandoned
94 0.0-05ft **Groundwater not
encountered
43
(4.0 - 5.5) CLAY, 10YR 4/4, dark yellowish cL
5 brown, cohesive, dry, no odor, low plasticity No Well Installed
7 (5.5 - 18.0) CLAY, low to high plasticity, 10YR
. 2/2, very dark brown, pebbles, cohesive, no 0
| 4 |100{ odor, moist
10 0
i CL
5 134
— General Note:
| Swelling clays
account for postive
15 0 recoveries.
16 |108
(18.0 - 34.0) FAT CLAY, medium to high
T plasticity, 10YR 2/2, very dark brown clay with e | (1 Q1
20 10YR 7/8 yellow, silty sand mottles, moist, 0 50 mtmggg_gg}gg.ggg
| cohesive, no odor Note: Interval
19.0 - 20.0 ft
17 |126
25 0
- CH
18 |122
30 0
1 9 |102
i (34.0 - 43.0) SILTY CLAY, 10YR 2/2, very dark
35 brown, with cobbles, low plasticity, friable, 0
- cohesive, no odor, dry
- oL
10
T 112
40 0
M2027.0003 C-4 2/13/2018




Site Name : AFFF Area 2
A i SES Boring Log: MALMS02-001 Drilling Company : Cascade Drilling
\~ eros a r - (Page 2 of 2) Drilling Method : Rotary Sonic
' Driller : Jeremiah Charlton
Start Date :10/11/16 Logged by : Ash Willis
AFFF Areas (Omaha District) End Date :10/12/16 Borehole Diameter : 6.0 in.
AFFF Site Inspection Northing - 1188255.24 Boring Completion  : No Well Installed
Project# M2027.0003 Easting : 1551853.96 Depth to Water (ft)  : Not Encountered
Surface Elev. (ft)* 1 3485.70
Malmstrom Air Force Base Total Depth (ft)** :70.0 Signature
Water Levels Measurements g
— _W_ During Drilling *North American Vertical 5 5
W > Datum (NAVD88) feet (ft) ST w
L o o olefa
[ I Below Ground Surface = || >
z~|2|> (BGS) feet (ft) — S1=|F
3|2 |0 § s |2 SAMPLE ID
Fol D clalgls|L REMARKS
w|51S DESCRIPTION SEIEIHE:
40 0
| 112
| oL
11
(43.0-70.0) SILTY CLAY, 10YR 2/2, very dark
T brown silty clay with limestone fragments and
45 lignite, mica, shale and calcite, low plasticity, 0
| friable, cohesive, no odor, dry
112122
50 0
113|106
55 0
| cL
14 (108
60 0
115|104
65 0
116 {112
70
End of Borehole 70.0 ft BGS
75—
80—
M2027.0003 C-5 2/13/2018




Site Name : AFFF Area 2
Boring Log: MALMS02-002 Drilling Company : Cascade Drilling
§'Ae rosta r E - (Page 1 of 1) Drilling Method : Rotary Sonic
’v Driller : Jeremiah Charlton
Start Date :10/12/16 Logged by : Ash Willis
AFFF Areas (Omaha District) End Date :10/12/16 Borehole Diameter : 6.0 in.
AFFF Site Inspection Northing - 1188395.40 Boring Completion  : No Well Installed
Project# M2027.0003 Easting :1552010.13 Depth to Water (ft)  : Not Encountered
Surface Elev. (ft)* : 3482.50 Logged by : Ash Willis
Malmstrom Air Force Base Total Depth (ft)** :52.0 Signature :
Water Levels Measurements g
— _W_ During Drilling *North American Vertical 5 '5
W > Datum (NAVD88) feet (ft) ST w
L o O|lo|a
[ I **Below Ground Surface = || >
Z5 2 5 (BGS) feet (ft) = 31z E
TO|Z|O I3 =23
ROl slalglglz| SMTEP REMARKS
w 2| DESCRIPTION IR
0
1 (0.0-2.0) SANDY CLAY, 10YR 3/2, very dark 0 |sm 1SO | MALMS02-002-8S-001 | ++gorehole Abandoned
9 grayish brown, moist, cohesive, medium Note: Interval **Groundwater not
70 \\plasticity, with organics, no odor oL 0.0-05ft encountered during drilling
43 (2.0 - 4.0) SILTY SAND, 10YR 3/2, very dark
5 grayish brown, dry, non-cohesive, no odor 0 No Well Installed
- (4.0 - 13.0) SILTY CLAY, 10YR 4/4, dark
E yellowish brown, dry, low plasticity, no odor, 0
4 (104
= cobbles
i OH
10 0
: 5|8 General Note: Swelling clays
i (13.0 - 41.0) FAT CLAY, 10YR 5/8, yellowish account for p(')sﬁve
15 brown, dry, low plasticity, no odor 0 recoveries.
: N\-16.0 ft bgs, lignite and limestone fragments
16 |104
] [SO| MALMS02-002-S0-020
20 0 - Note:Interval
. 21.0 ft bgs, lignite, limestone fragments & 19.0-20.0 ft
: 7 108 pebbles
25 0
1s CH
T 104
30 0
19|90
35 0
10 [104
40 0
i (41.0 - 44.0) CLAY, 10YR 3/3, dark brown,
| 11 {122| damp, low plasticity, no odor, lignite, limestone, CH
| pebbles
45 (44.0 - 52.0) CLAY, 10YR 5/7, yellowish 2
i brown, damp, low plasticity, no odor, lignite,
i limestone, pebbles to cobbles
11293 cH
50 1
13 (100
End of Borehole 52.0 ft BGS
M2027.0003 C-6 2/13/2018




Site Name : AFFF Area 2
Boring Log: MALMS02-003 Drilling Company : Cascade Drilling
§'Ae rosta r E - (Page 1 of 1) Drilling Method : Rotary Sonic
’v Driller : Jeremiah Charlton
Start Date :10/15/16 Logged by : Ash Willis
AFFF Areas (Omaha District) End Date :10/15/16 Borehole Diameter : 6.0 in.
AFFF Site Inspection Northing - 1189182.07 Boring Completion  : No Well Installed
Project# M2027.0003 Easting : 1554609.12 Depth to Water (ft)  : Not Encountered
Surface Elev. (ft)* : 3455.00 Logged by : Ash Willis
Malmstrom Air Force Base Total Depth (ft) **  :55.0 Signature :
Water Levels Measurements g
— _W_ During Drilling *North American Vertical 5 5
i >~ Datum (NAVD88) feet (ft) ST w
L o o olefa
™ w Below Ground Surface =|®|>
= |2|> (BGS) feet (ft) — o |z |F
=838 INEIBE
O - -
ROl slalglglz| SMTEP REMARKS
w 2| DESCRIPTION IR
0
1 (0.0 - 2.0) SILTY CLAY, 10YR 3/3, dark brown, o loL SO| MALMS02-003-SS-001 | **gorehole
42 dry, cohesive, no plasticity, no odor, organics T Note:Interval Abandoned
78 0.0-0.5ft
(2.0 - 24.0) SILTY CLAY, 10YR 3/3, dark **Groundwater not
43 brown, dry, cohesive, non plasticity, no odor encountered
5 0 S0| MALMS02-003-50-006 No Well Installed
7] — Note: Interval
14|78 7.0 ft bgs, grading moist to dark grayish brown, 0 5.0-6.01ft
1 medium plasticity
10 0
5|84 CL General Note:
- 14.0 ft bgs, dry, cohesive, medium plasticity, no Swelling clays
15 odor, lignite 0 account for postive
- recoveries.
16 [110
20 0
1 7 [100
25 | (24.0 - 47.0) SILTY CLAY, 10YR 5/8, yellowish 0
i brown, dry, non-cohesive, non-plastic, no odor,
i cobbles and pebbles, shale, limestone, chalk,
| 8 {100 mica
30 0
1 9 |100
35 ] 0 cL
110 [100
40 0
111 [100
45 2
112100 (47 - 55.0) SILTY CLAY, 10YR 3/3, dark brown
_ dry, cohesive, medium plasticity, no odor,
50 pebbles, lignite, limestone 1
. CL
1 |100
55 -
Total Depth of Boring 55.0 feet
M2027.0003 C-7 2/13/2018




Site Name : AFFF Area 3
Boring Log: MALMS03-001 Drilling Company : Cascade Drilling
§'; e rosta r E - Drilling Method : Rotary Sonic
' Well ID - MALMS03-MW001 Driller : Jeremiah Charlton
Start Date :10/19/16 Logged by : Ash Willis
AFFF Areas (Omaha District) End Date :10/19/16 Borehole Diameter : 6.0 in.
AFFF Site Inspection Northing : 1196651.16 Boring Completion ~ : E/igrilﬂbfi,XCWell
Project# M2027.0003 Easting 1 1549478.61 g
Surface Elev. (ft)* :3411.02 Depth to Water (ft)  : Not Encountered
Malmstrom Air Force Base Total Depth (ft)** :60.0 Signature
Water Levels Measurements ’;‘
— _W_ During Drilling *North American Vertical 5 '5
o > Datum (NAVD88) feet (ft) g g w
L x o 21a
R Below Ground Surface = > .
> Z:' I-I>J (BGS) feet (ft) . (/o) g & Well: MALMS03-MWO001
Zn|l$ |0 1S — |l oW Elev (TOC): 3410.54
=Q x| gln|2 |2l SAMPLE ID
o~ @ ol c|Bl=
w Bl DESCRIPTION SEAEIEE
- — Flush,8-in
0 - Manhole Cover,
1 (0.0-1.0) SILTY CLAY, 10YR 4/3, brown with CL 12-in skirt
trace sand, low plasticity, no odor, slightly 0
4> damp, with backfill, and trace limestone, sc
100/\organics (roots), soft Grout:
(1.0 - 3.0) CLAYEY SAND, 10YR 4/2 to 4/3, 0.0-9.7 ft bgs
43 dark grayish brown, with some silt, medium CcL Mix Used:
stiff, medium plasticity, slightly damp, no odor Portland Cement
5 (3.0 - 5.0) SILTY CLAY, 10YR 5/2, grayish 0 Qalbbag) o
4 brown, damp to moist, low to medium plasticity, (~3 Ibs)
tree organics (roots), trace pebbles, soft, Water (~7 gallons)
] 4 |90 moderate to well sorted, fine grained.
e (5.0 - 30.0) SILTY CLAY, 10YR 5/2, grayish
brown, slightly damp with trace limestone,
7 lignite & pebbles, low to medium plasticity, firm )
10 to medium density 0 Riser
2.0in. Sch 40 PVC
) Bentonite Seal
g 3/8 in. Uncoated
5 |100 Pellets
- 9.7 -13.0 ft bg
15 0
6 [100 CL — Filter Pack 20/40
1 Silica Sand
| | 13.0 - 26.3 ft bgs
0 SO | MALMS03-001-SO-020
20 B Note: Interval — Screen (10 ft)
| 19.0-20.0 ft 15.3 - 25.3 ft bgs
0.010 continuous
E wrap vee wire
7 |100 Sch 40 PVC
25 0 End Cap
i 8 1100
30 - 0
(30.0 - 60.0) CLAY with gravel, 10YR 5/2 gray, Bentonite
T low to medium plastic, no odor, trace lignite, Hydrated
i Vmestone and pebbles, firm to dense 3/8 in. Uncoated
9 [100| -31.0 - 32.8 ft bgs, slightly damp to damp CL Pellets
35 —
M2027.0003 C-8 2/13/2018




Site Name : AFFF Area 3
Boring Log: MALMS03-001 Drilling Company : Cascade Drilling
§ e rosta r - Drilling Method : Rotary Sonic
' Well ID - MALMS03-MW001 Driller : Jeremiah Charlton
Start Date :10/19/16 Logged by : Ash Willis
AFFF Areas (Omaha District) End Date :10/19/16 Borehole Diameter : 6.0 in.
AFFF Site Inspection Northing : 1196651.16 Boring Completion ~ : f/igrilﬂbfi,rYCWell
Project# M2027.0003 Easting 1 1549478.61 g
Surface Elev. (ft)* :3411.02 Depth to Water (ft)  : Not Encountered
Malmstrom Air Force Base Total Depth (ft)** :60.0 Signature
Water Levels Measurements ’;‘
— _W_ During Drilling *North American Vertical 5 '5
W > Datum (NAVD88) feet (ft) 8 T w
I % Lo
R **Below Ground Surface =|®|> .
> 3:' |-|>J (BGS) feet (ft) . (/o) =|F Well: MALMS03-MWO001
I81>1(9 3 =|eo|lW Elev (TOC): 3410.54
=9 x| Elal3lz|2 SAMPLE ID
o~ x cl|lBal=
L = Qlwn| 35
w Bl DESCRIPTION SEIEIE
35
i 100
40
41.5 ft bgs, abundant calcite & weathered
10 |100 limestone laminations
45
11 |100 CL Bentonite
. Hydrated
3/8 in. Uncoated
7] Pellets
50 50.0 ft bgs, weathered limestone and calcite
i decreases with depth
i 12 {100
55
i 13 (100
60
End of Borehole 60.0 ft BGS
65—
70—
M2027.0003 C-9 2/13/2018




Site Name : AFFF Area 3
Boring Log: MALMS03-002 Drilling Company : Cascade Drilling
§1 e rostu r E - Drilling Method : Rotary Sonic
' Well ID - MALMS03-MW002 Driller : Jeremiah Charlton
Start Date :10/19/16 Logged by : Ash Willis
AFFF Areas (Omaha District) End Date :10/20/16 Borehole Diameter : 6.0 in.
AFFF Site Inspection Northing : 1196560.89 Boring Completion ~ : E/igrilﬂbfi,XCWell
Project# M2027.0003 Easting 1 1549370.09 g
Surface Elev. (ft)* :3413.90 Depth to Water (ft)  : Not Encountered
Malmstrom Air Force Base Total Depth (ft)** :30.0 Signature
Water Levels Measurements g
— _W_ During Drilling *North American Vertical 5 5
W > Datum (NAVD88) feet (ft) g T w
w [id o Lla
Lo|o|L (Boe oy Surtace | _ A= Well: MALMS03-MW003
) e € D1g|w Elev (TOC): 3413.29
=Q x| gln|2 |2l SAMPLE ID
o — d ol c|8l=
w Bl DESCRIPTION SEIEIE
—1° /~ Flush 8in,
0 - Manhole Cover,
1 (0.0 - 5.0) SILTY SAND with gravel and cobble 12-in. skirt
backfill, 10YR 5/3 brown to 5/4 yellowish 0 )
brown, trace argillaceous matrix, firm to hard er,O“tA; 4%t
H4 2 due to compaction, well graded, fine to medium Iviix-Us;ed' 9s
100| grained, dry ML Portland Cement
(94 Ib bag)
Sodium Bentonite
13 (~3 Ibs)
5 0 Water (~7 gallons)
(5.0 - 10.0) SILTY CLAY, 10YR 5/6 to 4/2,
- grayish brown to dark grayish brown, slightly .
damp, medium to high plasticity, firm to very Bentonite Seal
: ) 3/8 in. Uncoated
A stiff, trace gravel, weathered limestone and Pellets
| 4 |100] lignite, no odor CL 4.4 -8.0 ft bgs
'g',— Riser
- | 2.0in. Sch 40 PVC
10 0
(10.0 - 30.0) SILTY CLAY, 10YR 5/6 to 4/2,
= grayish brown to dark grayish brown silty clay,
slightly damp to dry, medium to high plasticity,
B firm to very stiff, trace gravel and mica,
5 | 90 [ weathered limestone and lignite, no odor
15 0
i — Filter Pack 20/40
Silica Sand
) 8.0 - 30.0 ft bgs
6 [100
0 SO| MALMS03-002-S0-020 Screen (20 ft)
20 CL — Note: Interval 9.6 - 29.6 ft bgs
19.0-20.0ft 0.010 in. continuous
- wrap vee wire
Sch 40 PVC
7 100
25 0
8 [100
- No groundwater encountered during drilling.
30 0 End Cap
End of Borehole 30.0 ft BGS
M2027.0003 C-10 2/13/2018




Site Name : AFFF Area 3
Boring Log: MALMS03-003 Drilling Company : Cascade Drilling
§'; e rosta r E - Drilling Method : Rotary Sonic
' Well ID - MALMS03-MW003 Driller : Jeremiah Charlton
Start Date :10/19/16 Logged by : Ash Willis
AFFF Areas (Omaha District) End Date :10/19/16 Borehole Diameter : 6.0 in.
AFFF Site Inspection Northmg 1 1196641.77 Boring Completion ﬁ;}{gin Wl
Project# M2027.0003 Easting 1 1549310.28 9
Surface Elev. (ft)* : 3410.76 Depth to Water (ft)  : Not Encountered
Malmstrom Air Force Base Total Depth (ft)** :30.0 Signature
Water Levels Measurements ’;‘
— _W_ During Drilling *North American Vertical 5 '5
o > Datum (NAVD88) feet (ft) g =l w
w 14 . Lla
Lo|o|L (Boe oy Surtace | _ A= Well: MALMS03-MW003
=R £ D125 w Elev (TOC): 3410.24
S AEAR gln|2 |2l SAMPLE ID
n—|Ww x 1ol c|8B|=
w \Ble DESCRIPTION AAEIEIE
=1° q Flush,8-in
0 Manhole Cover,
1 (0.0 - 5.0) SILTY SAND 10YR 4/3 brown, trace sS| MALMS03-003-SS-001 12-in. skirt
argillaceous matrix, no odor, loose, soft, 0 — Note: Interval
organics (roots), fine grained, poorly graded, 0.0-0.5ft Grout:
42 slightly damp 0.0 -1.4ftbgs
100 ML Mix Used:
Portland Cement
(94 Ib bag)
43 Sodium Bentonite
(~3 Ibs)
5 0 Water (~7 gallons)
(5.0 - 30.0) SILTY CLAY, 10YR 5/3, brown,
4 high plastic[ty, stiff to very stiff, trace gravel, Bentonite Seal
lignite and limestone, slightly damp to damp, no 3/8 in. Uncoated
E odor, dense Pellets
4 (100 1.4 - 8.0 ft bgs
SO| MALMS03-003-SO-009 - .
] I Note: Interval — Riser
8.0-9.0 ft 2.0in. Sch 40 PVC
10 0
5 1100 .
i — Filter Pack 20/40
Silica Sand
i 8.0-21.3 ft bgs
15 0 - Screen (10 ft)
] 10.3 - 20.3 ft bgs
0.010 in. continuous
| wrap vee wire
6 1100 cL Sch 40 PVC
20 20.0 ft bgs, some trace calcite 0 End Cap
7 1100
25 0
Bentonite hydrated
T 3/8 in. Uncoated
Pellets
8 1100
- No groundwater encountered during drilling
30 0
End of Borehole 30.0 ft BGS
M2027.0003 C-11 2/13/2018




Site Name : AFFF Area 4
Boring Log: MALMS04-001 Drilling Company : Cascade Drilling
§' Ae rosta r E - Drilling Method : Rotary Sonic
' Well ID - MALMS04-MW001 Driller : Jeremiah Charlton
Start Date :10/18/16 Logged by : Ash Willis
AFFF Areas (Omaha District) End Date :10/20/16 Borehole Diameter : 6.0 in.
AFFF Site Inspection Northing :1197072.50 Boring Completion ~ : ﬁ/igrilﬂbfi,rYCWell
Project# M2027.0003 Easting 1 1555143.47 g
Surface Elev. (ft)* 1 3391.85 Depth to Water (ft) :5.0
Malmstrom Air Force Base Total Depth (ft)** :15.0 Signature :
Water Levels Measurements g
— _W_ During Drilling *North American Vertical 5 E
W > Datum (NAVD88) feet (ft) g %’ I
L x o 21a
Lo|o|L (Boe oy Surtace | _ A= Well: MALMS04-MW001
=R £ D125 w Elev (TOC): 3394.49
£ x| 9 Elo|T|cle SAMPLE ID
o~ ' ol c|Bl=
w5l DESCRIPTION AEIEIE
— 2.64 ft Stick Up,
0 4-in. Pro-top
(0.0-1.0) SILTY SANDY CLAY, 10YR 4/1, dark sS 2'x 2'ft 4in. Pad
gray damp, low to medium plasticity, well CL — MALMS04-001-SS-001 Grout:
sorted, soft Note: Interval 0 50511. 7 ft bas
1 . . 00-05ft Mix Used: 2
(1.0 - 6.5) SAND with trace silt, 10YR 4/1 to PD;tl S‘z iy ¢
5/1, dark gray to gray, trace lignite, trace (9% lgrg)ag)emen
argillaceous matrix, soft, moist to wet, fine Sodium Bentonite
- grained, well sorted ~3 lbs
( )
20 Water (~7 gallons)
Bentonite Seal
0 SO| MALMS04-001-S0-004 3/(%”"?_ nbﬁcoea?ed
SM Note: Interval Pellets
- — 3.0-4.0ft 1.7 - 4.0 ft bgs
5 — 5.0 ft. bgs, saturated
Riser
- 2.0in. Sch 40 PVC
(6.5-10.0) SANDY SILTY CLAY, 10YR 7/3,
= very pale brown to 7/2 light gray, medium
plastic, cobble, pebbles, and trace limestone
100[ and lignite present, slightly damp to damp
— Filter Pack
1 20/40 Silica Sand
CL 4.0-15.0 ft bgs
Screen (10 ft)
10 0 4.6 - 14.6 ft bgs
(10.0 - 11.5) SAND with trace silt, 10YR 5/1 to 0.010 in. continuous
7/1, gray to light gray, trace argillaceous Schp40 PVC
matrix, trace pebbles, loose, soft, well sorted, SM
T saturated
(11.5 - 15.0) SANDY SILTY CLAY, 10YR 6/1 to
g 6/2, gray to light brownish gray, medium
plasticity, medium dense to dense, trace pebble,
100| cobble and lignite
CL
0 End Cap
15
End of Borehole 15.0 ft BGS
M2027.0003 C-12 2/13/2018




Site Name : AFFF Area 4
Boring Log: MALMS04-002 Drilling Company : Cascade Drilling
§' Ae rosta r E - Drilling Method : Rotary Sonic
' Well ID - MALMS04-MW002 Driller : Jeremiah Charlton
Start Date :10/18/16 Logged by : Ash Willis
AFFF Areas (Omaha District) End Date - 10/20/16 Borehole Diameter  : 6.0 in.
AFFF Site |nSpeCti0n Northing : 1196959.44 Boring Completion : %/Igrllﬂoﬁr\‘/cwe”
Project# M2027.0003 Easting : 1555117.26 9
Surface Elev. (ft)* :3393.70 Depth to Water (ft) :3.0
Malmstrom Air Force Base Total Depth (ft)** :15.0 Signature :
Water Levels Measurements g
— _W_ During Drilling *North American Vertical 5 E
W > Datum (NAVD88) feet (ft) g T w
w [id o Lla
Lo|o|L (Boe oy Surtace | _ A= Well: MALMO4-MW002
) e € D1g|w Elev (TOC): 3395.42
=Q & Q Slonl2 |zl SAMPLE ID
o — d ol c|8l=
w 2| DESCRIPTION IR
- 2.64 ft Stick Up
0 4.0 in. Pro-top
(0-5.0) SILTY SAND, 10YR 4/1, dark gray, 2'x 2'ft X 4.0 in.
moist to wet, trace argillaceous matrix, soft, SS | MALMS04-002-SS-001 Pad
fine grained, poorly graded, no odor, organics Note: Interval Grout:
- (roots), trace mica — 0.0-0.5ft 0.0- 0.7 ft bgs
Mix Used:
SO | MALMS04-002-50-002 Portland Cement
Note: Interval (94 Ib bag)
| - 1.0-2.0ft Sodium Bentonite
(~3 Ibs)
100 CL Water (~7 gallons)
Bentonite Seal
- 6.0 - 6.2 ft bgs, saturated 3/8 in. Uncoated
Pellets
0.7 - 3.0 ft bgs
Riser
2.0in. Sch 40 PVC
5 0
(5.0 - 10.0) SANDY SILTY CLAY, 10YR 4/1,
dark gray to 3/1, very dark gray, weathered
limestone lamination at 8.5 to 9.6 feet, medium
1 plasticity, dense, stiff, dry to slightly damp,
trace pebbles, cobbles
— Filter Pack
100 CL 20/40 Silica Sand
i 3.0-14.0 ft bgs
8.5 t0 9.6 ft bgs, weathered limestone — Screen (10 ft)
lamination 3.0 - 13.0 ft bgs
- 0.010 in. continuous
wrap vee wire
Sch 40 PVC
10— - - 0
(10.0 - 10.40) SILTY SAND with trace silt, ML
10YR 4/1 dark gray, trace argillaceous matrix,
soft, fine grained, poorly graded, no odor,
T saturated ML
(10.4 - 12.0) SILTY SANDY CLAY, 10YR 4/1,
dark gray to 5/1, gray, moist to damp, soft,
4 medium to low plasticity, trace weathered
limestone
190} (12.0 - 15.0) CLAY, 10YR 4/1, dark gray,
] dense, medium to high plasticity, trace limestone End Ca
& lignite, trace weathered limestone lamination P
CL
A 14.0 ft bgs, dry
Bentonite hydrated
3/8 in. Uncoated
15 0 Pellets
End of Borehole 15.0 ft BGS
M2027.0003 C-13 2/13/2018




Site Name : AFFF Area 5
Boring Log: MALMS05-001 Drilling Company : Cascade Drilling
\~ eros a r - Drilling Method : Rotary Sonic
' Well ID - MALMS05-MW001 Driller : Jeremiah Charlton
Start Date :10/15/16 Logged by : Ash Willis
AFFF Areas (Omaha District) End Date :10/15/16 Borehole Diameter : 6.0 in.
AFFF Site Inspection Northing + 1192966.02 Boring Completion ~ : ﬁ/igrilﬂbfi,rYCWell
Project# M2027.0003 Easting 1 1550976.21 g
Surface Elev. (ft)* : 3470.04 Depth to Water (ft) :8.0
Malmstrom Air Force Base Total Depth (ft)** :20.0 Signature :
Water Levels Measurements g
— _W_ During Drilling *North American Vertical 5 5
o > Datum (NAVD88) feet (ft) g %’ w
L x o 21a
R Below Ground Surface = > .
> Z:' |-|>J (BGS) feet (ft) . (?J g & Well: MALMS05-MWO001
=00 3 N Elev (TOC): 3469.79
=Q x| gln|2 |2l SAMPLE ID
o — d ol c|8l=
w Bl DESCRIPTION SRR
- q Flush 8.0 in.
0 - - Manhole Cover
(0.0-0.5) CLAY, 10YR 6/2, light brownish CL 12-in. skirt
1 gray, slightly damp, low to medium plasticity, 88| MALMS05-001-8S-001
organics (roots), trace silt and sand to 0 — Note: Interval Grout:
moderate amounts ST 0.0 - 1.2 ft bgs
15 (0.5 - 4.5) SANDY SILT, 10YR 4/3, brown, no '\P’“ﬁﬂUS%dio .
organics, trace cobbles, loose, soft, poorly gc:‘ |€'?) emen
100 - i i i ML (94lbbag)
graded, fine grained to trace medium grained, Sodium Bentonite
rounded to sub angular, dry to slightly damp (~3 Ibs)
Water (~7 gallons)
43
Bentonite Seal
(4.5 - 8.0) SANDY SILTY CLAY, 10YR 4/3 3/8 in. Uncoated
5 brown to 10YR 3/2 very dark grayish brown, 0 1.2-5.4 ft bgs
low to medium plasticity, trace lignite & trace
| limestone, grading very pale brown with depth, | L Riser
d CL : .0in.
v SO| MALMS05-001-50-007 2.01n. Sch 40 PVC
. | Note: Interval
6.0-7.0ft
4 (100
i (8.0-10.0) SILTY CLAY, 10YR 6/2, light
brownish gray, medium to high plasticity, wet to
E \?aturated, soft CL — Filter Pack 20/40
; Silica Sand
9.5 ft, dry to slightly damp 5.4 - 18.6 ft bgs
10 0
(10.0 - 20.0) SILTY SANDY CLAY, 10YR 6/3,
pale brown, dry to 14 to 14.2 feet moist to wet,
. trace lignite & calcite, cobbles and pebbles,
with sandy portion, medium to hard density, low
plasticity
E — Screen (10 ft)
7.0-17.0. ft bgs
5 |100 0.010 in. continuous
E wrap vee wire
Sch 40 PVC
- 14.0 to 14.2 ft bgs moist to wet
15 0 |CL
E End Cap
6 [100
Bentonite hydrated
0 3/8 in. Uncoated
20 Pellets
End of Borehole 20.0 ft BGS
M2027.0003 C-14 2/13/2018




Site Name : AFFF Area 5
Boring Log: MALMS05-002 Drilling Company : Cascade Drilling
§1 Ae rosta r E - Drilling Method : Rotary Sonic
' Well ID - MALMS05-MW002 Driller : Jeremiah Charlton
Start Date :10/17/16 Logged by : Ash Willis
AFFF Areas (Omaha District) End Date :10/117/16 Borehole Diameter : 6.0 in.
AFFF Site Inspection Northing : 1192966.16 Boring Completion ~ : E/igrilﬂbfi,XCWell
Project# M2027.0003 Easting : 1550709.94 g
Surface Elev. (ft)* : 3473.09 Depth to Water (ft)  : Not Encountered
Malmstrom Air Force Base Total Depth (ft)** :30.0 Signature
Water Levels Measurements g
— _W_ During Drilling *North American Vertical 5 '5
W > Datum (NAVD88) feet (ft) (_3 T w
w [id o Lla
o Below Ground Surface = | o[> .
> _|= |-|>J (BGS) feet (ft) . 5|z |F Well: MALMS05-MW002
Z0(<|0 £ Plg|w Elev (TOC): 3472.54
S AEAR gln|2 |2l SAMPLE ID
o—| Wy ol g|5|=
w B DESCRIPTION Qlal3|olx i
Z | o q Flush,8-in.
a =1 ajo|=|ajo Manhole Cover,
0 12-in. skirt
1 (0.0 - 0.5) SILT, 10YR 4/3, brown, trace gravel, ML ss| MALMS05-001-SS-001 Grout:
& organics (roots), soft, loose, dry 0 I Note: Interval 0.0 - 1.7 ft bgs
" i 0.0-0.5ft Mix Used:
(6" - 5.0) SILT with CLAY, 10YR 4/3, brown, Portland Cement
12 100 trace gravel, backfill, medium to high plasticity, (94 Ib bag)
dense to medium dense ML Sodium Bentonite
(~3 Ibs)
43 Water (~7 gallons)
Bentonite Seal
5 0 3/8 in. Uncoated
(5.0 - 20.0) LEAN CLAY, 10YR 4/3 to 5/3, Pellets
- brown, high to medium plasticity, trace gravel, — 1.7 - 4.5 ft bgs
cobbles & pebbles, medium to very dense, SO | MALMS05-001-SO-007
_ damp to moist — Note: Interval
4 1100 6.0-7.0ft
E — Riser
2.0in. Sch 40 PVC
10 0
- 12.0 - 13.0 ft bgs dry to damp
5 (100 CL — Filter Pack 20/40
1 Silica Sand
4.5 -26.0 ft bgs
15 15.0 - 17.0 ft bgs, damp to moist, some silt 0 — Screen (20 ft)
5.0 - 25.0 ft bgs
E 0.010 in. continuous
wrap vee wire
i Sch 40 PVC
6 [100
20 - 0
(20.0 - 30.0) LEAN CLAY with SILT, 10YR 5/2,
. grayish brown, medium to high plasticity, soft to
med. density, some lignite, limstone, cobble &
- pebbles, damp
80
25— I CL End Cap
- 26.0 -30.0 ft bgs, some calciite & limestone
fragments
100
E Bentonite hydrated
3/8 in. Uncoated
- No saturated zone encountered during drilling Pellets
30
End of Borehole 30.0 ft BGS
M2027.0003 C-15 2/13/2018




2B AerostarSES,
GROUNDWATER SAMPLING LOG

PROJECT: M2027.0003 t'NSTALLAT'ON Ma\lm_gfwom AFS

WELLNO: AAALTC A8 PHOIMO SAMPLEID: MAL Msns~ PRIMWE =19 | AT )D}/A/}b a~& [of }///6

o0 7D PURGING DATA
WELL TUBING Hg'dn- WELL SCREEN INTERVAL \&To¢,| STATIC DEPTH B¢ | PURGE PUMP TYPE
DIAMETER (Inchas}: 02 ) DIAMETER es): 09 peprh: feat to 2036 fest | TOWATER {feat): l Q.Of’ OR BAILER:
WELL VOLUME PURGE: 1 WELL VOLUME = (TOTALWELL DEPTH — STATIG DEPTH TOWATER} X WELL CAPACITY
(enty fill out if applicable) : .

=( 9.035 feat - I3.05‘ faat) X [T gsefionsfioot = Ol 37 gallens

EQUIPMENT VOLUME PURGE: 1 EQUIPMENT VOL. = PUMP VOLUME + (TUBING CAPACITY X TURING LENGTH) + FLOW CELL VOLUME
{only fill out If applicable)

e’

e gallons +{ gallapsffoot X feat) + gallons = gallons

INITIAL PUME OR TUBING FINAL PUMP OR TUBING PID RESULT AT PURGING .| ToTAL vOLUME
DEPTH N WELL {feet) DEPTH IN WELL (fest): WELLHEAD (PEM): ENDED AT: PURGED (gsllons):
CUMUL, DEPTH o GOND. D'Osf\?GL\E’SU
VOLUME | volLume | PURGE T p TEMP, | (circle units) Y TURBIDITY ORP GDORY

(standard (clrﬁun“f») (NTUs) (miv) COLOR

TME | PURGED | pURGED RATE | WATER | (00 c) yemhogiem N o
4 {gallons} {galions) (apm} {fmet) o (iSIem Sertiration {describe)

£ 1 ~7 A ot N -
N 1 4 ! i Ay Akl Ml‘rt‘ rAr{r:-\q ’AJA', 445

[AEa [ 1e.U1 V% VY (A"
el NA | AA o5 [IBo3 | NA | ma | MA NA  Twa WA kil
S48 .25 loas  p.0o5 144 [2.2% 15! 6218 2559 529 1475 [clear
545 .15 O, 4D 05 19,68 17.25 |lg.0 7697 .97 44,8  1148.3 |clear
1548045 |p.65 lees |97 226 M7 7724 /.89 425 |/48. 7 \cfesr
€50 0o le.75 bos  poes {727 |47 | 77224 /.86 ' 9.0 |clear
Well wend b ED }f&JQ ; MEZ“FN" wee [/ do rebbvonc n;a‘%? /74 MJ!W"“H“C-
nell s lodn and s oth?l a{fu\. -~
<

—d

WELL CAPAGITY (Gallons Per Fooly:  0.758" =002, 1"=004; 1.25"=008, 2V=0,1§ 3" = 0.87; = (.65 B'=1.0% 6"=147. 12"=588
TUBING INSIDE DJA. CAPACITY (GalJFt): 1/8" =0.0008; 316" =00014; 1/4" = 00026, 68" = 0.004; 38" =0,006; 412" = 0.040 BI8" =0.018

PURGING EQUIPMENT CODES; B = Baller; BP = Bladdear Pump; ESP = Etaclic Submersible Pump; PP = Perlstaitic Pump, Q = Qlher (Spacify)
SAMPLING DATA

SAMPLED BY (PRINT} / AFFILIATION: PLER{SLAIGNATURE(SY: SAMPLING SANPLING

Toda Bt / Aot % ot aimATED AT: JEISLP | ENDED AT: 16

PUMP OR TUBING .L‘Ls'—'é'g? I FIELD-FILTERED: Y FILTER SIZE: A4A _um
N N }0 P E Filtrallon Equlpment Type: CE),UA

B
DEPTH IN WELL (fest) MATERIAL CODE:
FIELD DECONTAMINATION:  PUMP A A6 Tueine Y @rEpeedD (AR | DUPLICATE: NG

SAMPLE CONTAINER SPECIFICATION SAMPLE PRESERVATION INTENDED SAMPLING | SAMPLE PUMP
ANALYSIS AND/OR | EQUIPMENT | FLOWRA

SANPLE 7 WATERIAL PRESERVATIVE TOTAL VOL FINAL.

IDCODE | CONJAINERS | CcopE | YORUME USED ADDED IN FIELD (mL) | pH METHGD CODE (mL per minute)

MALM 506 - Pnsrdm-
19 | PE | A A MA VA | PPosAem ? A

— ]

e
——

PHoMu| s rpleol otk o ba e on_10fillb_afierhe well wss alloveal o rechiye

MATERIAL CODES: AG = Ambarélass‘ @ = Clear Glass; = Polyailylene; PP = Paolypropylens; 8 = Slilcone; T=Teflen;, 0= Other (Speclly) Y

SAMPLING EQUIPMENT CODES: APP = After Paristaltic Pump; B = Baller; BP = Bladder Pump ESP = Flectiis Submersible Puinp;
RFPP = Revarse Flow Pardstaliic Purmp; M = Straw Methad {Tubing Gravity Drain}; O = Qther (Spacify)

nores:  OT0L= Delow dop of Ca5i ' IO’MIM e~ l“"’( e /?76/
P /5 Siabljiz lola arfsten ofla putiva_jond) G‘TDC_ @ )535—-

3
]
[_ L o pH: £ 0.2 unlts Temparature: + £,2°C Spechle Condustanost + 5% Dissolved Oxyasn: all readings < 20% saturatlon; optionally, % 0.2 moil or & 0% {whichevor s grealer) Turbldity: all readings 5.
- 20 NTU; epllenally + 6 NTU or £ 10% (whichever Is greater)

Revision [ala; March 14, 2515

Nirpamr

oli3lle  Cheched wudm fevel 1 PUBMwL vk ® 0820 )
-W\g, wgmoon o see 1 \Mblm.dm e&M} ot a2 g3’ B0 We will Cltﬁow%w-&‘[ ojw

VIR it bond (e, oF [980’ BTOC @ 135S

9/29/2017




& AerostarSES,,

- GROUNDWATER SAMPLING LOG

Ay
3
PROJECT: M2027.0003 | INSTALLATION: - A a\ll"\b\‘I’DM A"F'[é.
werLno: DR 4 pAyy - SAMPLE ID: NAIM 904~ PHZMuI2~ 009 | DATE '0“3“6
PURGING DATA
WELL TUBING WELL SCREEN INTERVAL ®Toc! STATIC DEPTH BToc. | PURGE PUMP TYPE
DIAMETER (Inchas}; 2 0 DIAMETERj(;phes): |7 | DEPTH: £ BAtest to Jp.B¢fect | TO WATER (fooly: 9.0 ORBALER: ESP
WELL VOLUME PURGE: 1 WELL VOLUME = (TOTAL WELL DEPTH — STATIG DEPTH TOWATER) X WAELL CAPACITY
{only fill out if applicabla)
= N feet— . fest} X 0.- 13 gallonsffoot = /- ‘gﬂ- gallons
EQUIBMENT VOLUME PURGE! 1 EGUNPMENT VOL, = PUMP VOLUME + (TUBING CAPACITY X TUBING LENGTH)+ FLOW GELL VOLUME
{only fill out if applicable)
= gallons +{ gallonsffoot X feet) + gaflons = gallons
INITIAL PUMP OR TUBING FINAL PUMP OR TUBING PID RESULT AT PURGING — .| TOTALVOLUME
DEPTHIN WELL (iesty:. 19,5 | DEPTHINWELL oot JO1. 5 | WELLHEAD (M) enoep AT J0AS | pureen (gattonsy A T Y
CUMUL, DEPTH GOND, RISSOLVED
i’ﬁ%?s VOLUME | VOLUME | PURGE TO 0| TEMP. | (ideunitsy | OXYOEIL L qugmioiTy | ore ODOR/
- PURGED | PURGED RATE | WATER (sjr:'“; o) wmhpsdcg (“';;‘) (NTUs) (mv) COLOR
% {gallans) (Qa"fms) {gpm) {tasl) o R ration {describe}
A NA | MA (Do [P MM [ Mo [ YA [ VA T VA [ MA [ribkfeas
oD | 112 | LI [ ok JI074 | 728 | 15.0 [S0F147] 046 puld e | 1595 | white
oW 046 [Lbop [0,1b |Il.62 [72p [I50 |50es | 04y 666 7 Nsnit | whi
Hh [ ous 208 oot 245 | A% | 155 | 463 042 | 595 155l | whik
Asd_ |0k 2.2 |0.1b 275 236 |15.% 464 [040  152]  sa]  |vhie
955 | 6.27 '2. 94 0.0 b0y 7.&(9__I‘I-_é 4960 0.35 HsD Jssie el
1000 | 0,50 |3.49 |0.05 ||%.40 (732 I |S527 |O2h (317 Y579  Imilk odoids
210 |08 299 (805 UB.84 {752 i8] |4530 |0 AT 17 153.9 i nn{g
Ce2o |0.9D 4.4 Q.05 Wd-p3 731 UF.0 |s¥z7y |0.29 8.6 /619 =
i 2 10.A5 1474 0.0 Hbp 7.32- |51 (5309 D25 78.7 /617 |plea~
WELL GAPACITY (Gallans Per Fool); 0.768" = 0,02, 1" =004; 1.26"=0.06, 2" =016, o = 0.7, 4= 068 & =1.02, 6" =147, 12"=588
TUBING INSIDE DIA. CAPACITY (GalJ/FL): 1/8" = 0.0008;  9/18*=0.0044; 114" =0.0026; _ 5M6" = 0.004; 38" =0,006;  1/2"=0,010;  §/8"=0.016
PURGING EQUIPMENT CODES: B = Raller, BP = Bladder Pump; ESP = Etectric Submersible Pump; PP = Parlstatic Pump; O = Other (Specily)
. SAMPLING DATA
SAMPLED BY {PRINT) / AFFILIATION: SATIFIER{S} SIGNATURE(SY: SAMELING SAMPLING
Soda Lot | ASC W /&- winiare st JOAL | Enoeo ar: O B
PUMP OR TUBING f ATURNG” FIELD-FILTERED: Y FILTER SIZE: #¥A _pm
DEPTH IN W%L {feat): ’ 6). 5 TERIAL CODE: PE _J_Fi!lratlon Equipment Type! Mo g
FIELD DEGONTAMINATION;  PUMP /¥ ) N TUBING Y @'(remaigg) DUPLICATE: Yy
SAMPLE GONTAINER SPECIFICATION SAMPLE PRESERVATION INTENI})AIIE\ID SAmPLINS SAtAgJ.\F ?l%héP
ANALYSIS AND/OR | EQUIPMENT |a FLOWR
SAMPLE # WATERIAL PRESERVATIVE TOTAL VOL FINAL
DCODE | CcoNTAWERs | cope | VOLUME USED ADDED IN FIELD (mL) | pH METHOD GODE j?"’ per minute}
MAtmsob-Prspuie | OPE [2@dnl | VA Mo VA Proshlem-& |ESP 005"
¢
REMARKS:
MATE.RIAL CODES: AG = Amber Glass; C@=Clear Glass;  PE = Palyathylene; PP = Palypropylene; 8 = Siicona; T=Teflon; O = Oliter (Specity)
SAMPLING EQUIPMENT CODES: APP = ARar Paristallic Pump,; B = Bailer; BP = Biadder Pump; ESP = Elsclric Submerslble Pump;
RFPP = Revarse Flow Peristaliic Pump;  SM = Steaw Mathod {Tublng Gravity Draln); O = Other {Spacify)

wres BTOC= ;!)elow '}‘Of)c?ée%i

pHi £ 0.2 unils Temperalure! + 0,2 °C Speollic Corductanoe:

Ravislon Date; Merch 14, 2;-116

M2027.0003

ﬁ@tﬁzﬂmﬂlmmma alian of |a copsanuliye redings

4 5% Disselved Oxygon: all readings 5 20% saluratian; oplionally, + 0.2 mo/L or+ 10% (whichever s grenier) Turbidily: ail resdings <
20 NTU; oplionally £ 6 NTU or # 10% (whichaver is greater)

19
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%AerosiarSESm
GROUNDWATER SAMPLING LOG

—
/ PROJECT: M2027.0003 | INSTALLATION: Malmsho AFB
WELLNO: P I muod SAMPLE ID: MALMSOS - PHIMWY - 009 | PATE 1013 /)4
. PURGING DATA
WELL .0 TUBING WELL SCREEN INTERVAL 3Ty | STATIC DEPTH Bioc| PURGE PUMP TYPE
DIAMETER (Inchas): DIAMETER {inches): ),)°7 | DEPTH: §;9f feetto W, 3Ffeat | TO WATER (feet): ?; Fy) OR BAILER: E . SP
WELL VOLUNME BURGE: 1 WELL VOLUME = (TGTAL WELL DEPTH — STATIC DEPTH TO WATER) X WELL GAPACITY
{only fill out If applicable)
={ D39 feet— .0 feett X 1139 gallonsfoot = }. g2 gallons
EQUIFMENT VOLUME FURGE: 1 EGUIPMENT VOL. = PUMP VOLUME + (TUBING CAPAGITY X TUBING LENGTH) + FLOW CELL VOLUME
(only fill out if applicable)
= gailons +{ gallansffoat X feet) + gallons = gallons
INITIAL PUMP OR TUBING FINAL PUMP OR TUBING - PID RESULT AT PURGING .| TOTAL VOLUME
DEPTHIN WELL (feety 9,5 DEPTH IN WELL (et 19+ 9 weLLHEAD (pemy & | ennepar: 190 | puraED (galtons): D+ 7Y
CUMUL. DEPTH COND. Dgf%gﬁ”
ME VOLUME | VOLUME PURGE TO P';'! 4 | TEMP. | (circle units) , TURBIDITY ORP ODOR/
M PURGED | PURGED | RATE | wATER | (otandar ©e)" | umh elrclguniis) 1 g (mv) GOLOR
| G@allons) | galons) | @pm) | geaty | " ot €SB | o Saitration (dasorlbe)
Jloe | ph | VA (D11 1887 | WA VA T wd | NA | ME | VA é/?i@h
o 1044 1044 o, 1l _p.0% |2.23 |M4 | 983¢ |53  |lse 1599 |olen—
Mg 10.55 1099 o1l [lle | 7.20 IS0 (4337 |[ss |ALE /53,57 |clear
Mg 10.55 | L,54 ol 229 |2.16 5. A _|Yasa |0.9% |24 3 )l |olear
Has |0.55 | A.09 |p.it 3,98 | 715 s 4267 lo.54 (15,9 1510 |clear
30 9,55 (A4 1001 449 (2.0A Isio (4472 |[o6  []J28 |5D9 \clear
35" |0.5%5 13,19 (o Ul |jss2|1.41 M9 |42 /.27 |56 153,77 lc/ear
7 _lo.ax (341 loN [6.8e17.25 e |5710 |J2d  [fh3 |154:7 lelear
o 10.2% |32y (&) |J6.lS 724 [147 (3359 |LA3 109 |[9.7 |Closr
N ————— "
WELL CAPACITY (Gallons Per Faoty G.75" = 0,02, 17 =004 126" =0.08 2" =016, o =047; 4 =085 B =102 6 =147 T2 =5.08
TUBING INSIDE DIA. CAPACITY (GalJ/FL): /8" = 0,0008; 346" = 0,0014; 174" =0,0026; 516" =0.004; 0" = 0,006 412"=0.010; B8 = 0.0%6
PURGING EQUIPMENT CODES; B = Baller; BP = Bladder Pump; ESP = Electric Submersible Pump; PP = Parlstaliic Pump; O = Other {Specily}
. SAMPLING DATA
SAMPLED BY (PRINT) 7 AFFILIATION: SAKTYLER(S) SIGNATURE(SY, SAMPLING SAMPLING
Jodu Perlte— [Ase /ﬂé /%..m wmareoar: /14 ] | Enveoat 143
BUMP ORUBING 7T FIELD-FILTERED: Y (N FILTER SIZE: _A7hm
DEPTH IN WELL (feot): l") - (z\éf‘\éT]gﬁAL CODE; P E Filtratlon Equlpmeanypa:C)/V"
FIELD DECONTAMINATION:  PUMP N TUBING Y (R rephaced)) DUPLICATE: y o
SAMPLE GONTARNER SPRCIFIGATION SAMPLE PRESERVATION INTENDED SAMPLING | SAMPLE PUMP
SAWFLE 7 WATERIRL T PRESERVATIVE TOTALVOL FINAL | ANALYSISAND/OR | EQUIPMENT | FLOWRATE
IDCODE | CONTANERS | cope | VOLUME USED ADDED IN FIELD (mL) | pH METHOD GODE | (g perminute)
Mhtmsop-pasmu=_ || PE asonl | M MA | NMA IPFasAlem - | EoP X/,
o
e
[
REMARKS:
MATERIAL GODES: AG = Amber Glass; GG = Glear Qlass; PE = Pdlyathylens; PP =Polypropylene; 8 =Slicone; T=Tellon; 0= Other (Specify)
SAMPLING EQUIPMENT GODES:  APP = After Perisialtic Pump; B = Bailer; BP = Bladday Pump; ESP = Electrle Submersible Pump;
RFPP = Revarse Flow Peristallic Pump;  SM = Straw Method (Tubing Gravity Drain); O = Other {Spaclfy}

s Brse s below ’P d#&wg&%u_%m@mmummﬂuﬁumww

pH: £¢.2 unlts Tamperalure: + 0,2 °C Speclflo Canduclance; & 5% Dissolved Oxygen: all readiags < 20% saluralion; oplicnally, + 0.2 moiL or & 19% (whichever s greaier) Turbldity: afl readings <_
20 NTU; eptienally + 6 MTLE or 2 10% (whichaver Is grealar)

Mrtegeer

Ravision Dale: March 14, 2(’)15
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S AerostarSES,,
GROUNDWATER SAMPLING LOG

B
L PROJECT: M2027.0003 ’ INSTALLATION: My ) =
. Malmoshpm AFG
WELLNO: P I Mw s SAMPLE ID: MALMSOE - PHS Mws 00| PATE 10 /I ] 16
PURGING DATA
WELL 0 TUBING 0. WELL SCREEN INTERVAL @T6c| STATIC DEFTH IS¢ | PURGE PUMP TYPE
DIAMETER (Inchas): DIAMETER (inches): £,)% | DEPTH: 574 feetto 24.4f feot | TO WATER (feot)y: 7, 7.5 ORBAILER: [ESP
WELL VOLUME FURGE: { WELL VOLUME = (TOTAL WELL DEPTH — STATIC DEPTH TO WATER) X WELL CAPACITY
{only fill out if applicabla)
= M feet .73 feal) X o lb gallonsfoat = 2 (O 2, gallons
EQUIPMENT VOLUME PURGE: 1 EQUIPMENT VOL, = PUMP VOLUME + (TUBING GAPAGITY X TUBING LENGTH) + FLOW GELL VOLLUME
{only fill out if applicable)
= gallons +¢{ gallons/foat X feat) + gallons = gallons
INITIAL PUMP OR TUBING FINAL PUMP OR TUBING PID RESULT AT PURGING .| TOTAL VOLUME
DEPTH INWELL (lacty 49, 5~ | DEPTH N WELL (oot /9.5 | welineao ey O | enpep AT I?\B}. PURGED (gallans): S, ©
CUMUL. DEPTH “ COND, D el
TiME VOLUME | VOLUME PURGE TO (st P | TEMP. | (circle units) (relg unitsy | TURBIDITY ORP ODOoR!
PURGED PURGED RATE WATER j"";‘ o) pnhas) o {(NTUs) (mV) COLOR
{gatlons} (gallons) (gpm) (faet) lts) g@ 0 lun {dasortbe)
(ML I NVA | wA 1008 [ T57 [ VA& TVE T A | v pa | MA Illy bl
I8 | 0.75 | 075 0.25 |Bs* 719 U9 615 | 0.:51  |ARS | 1205 |imidly duvad
1220 {).25 | 2.0 |0A5 |96] 205 |47 Y86 |0025 R I35 |ng
-~
225 (1.2 | %25 (025 [JogR 1495 U4 ¢ |43k | O.22 |ZAsi0 128, ] |clear
2% __|l.as | 450 (025 |1)80 695 |lsi0 (Y256 |04 |13.1  []24.9 |clear
j222. |05 | Fo (028 2,26 (694 )49 |28 (0,13 977 |26.5 |clesr
R ,,:;’
/ ]
A [P
j o
_ T
WELL CAPAGITY (Gallons Per Facly 0.75” = 0,02, 1" =004 1.25"=0,06; 2" =0,16; " =047 4" =088 6 =102 67 =147, 12" = 5.08
TUBING INSIDE DIA. CAPAGITY (GalJFL): 1/8" = D.0D0B: 316" =0.0014; 14" =0,0026;  EM6" =0.004; 38" =0.006; 12 = 0,010,  B/8" = 0,018
PURGING EQUIPMENT CODES: B = Bajler; BP = Bladder Pump; ESP = Eleclric Submorsible Pump; PP = Paristaltic Pump; O = Olher {Specify)
, SAMPLING DATA
SAMPLED BY (PRINT) / AFFILIATION: w& SIGNATURE(SY: SAMPLING SAMPLING
'y 1235 - 3sY?
Jodu Baderlase pram inTIATED AT; & EnDep aT: { 2D Y
2UMP QRIUBING ;r#a‘m FIELD-FILTERED: ¥ () FILTER SIZE: AL pm
DEPTH IN WELL (feof): {LidarefiAL cone: Fillration Equipment Type:— A/ A—
FIELD DECONTAMINATION:  PUMP (YD N TUBING ¥~ raplaced) DUPLICATE: ¥ (T
SAMPLE CONTAINER SPECIFICATION SAMPLE PRESERVATION INTENDED SAMPLING | SAMPLE PUMP
ANALYSIS ANDIOR | EQUIPMENT | FLOWRATE
SAMPLE 7 WATERAL PRESERVATIVE TOTAL VOL FINAL
IDCODE | CONTAINERS | cope | VORUME USED ADDED IN FIELD (ml) | pH METHOD CODE (mt per mhwte)
MN4Mso61 PHI MW~ | PE 2aaml | V4 MA Ny | PRpsptem |Esp 1025
op¥ "
‘—_“M "
— e
e,
]
A b-_""—-—.‘__u_‘-
REMARKS:
7 —
MATERIAL GODES: AG = Amber Glass; C@=ClearGlass;  PE =Palyaiylene; PP = Palypropylene; 8 = Sliicone;  T=Teflon; ¢ = Other (Speacliy}
SAMPLING EQUIPMENT GODES:  APP = After Paristaltic Pump; B = Baller; BP = Bladder Pump; ESP = Elactrlc Submerslble Pump;
RFPP = Reverse Flow Perlsfaltic Pump;  8M = Straw Method (Tubing Gravity Draln; O = Other (Spacify)

. - U_‘ru-’

NOTES: gTo& F Adgu *pf p—p Mia

PH: £ 0.2 units Tomporalure: £ 0.2 °C Spesific Conduslance: + 5% Dissolved Oxygen: all readings £ 20% saturalion; optionally, + 0.2 mu/L. o #, 10% (whichever is greater) Turbldity: &l raadings <_

20 NTU; oplicnally £ 6 NTU or £ 10% (whichaver Is groalar)

Ravislen Dale; March 14, 2616
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S AerostarSES,,
GROUNDWATER SAMPLING LOG

hY
i
¥
PROJECT: M2027.0003 I INSTALLATION: /%J s ton AFL
WELNO: STOS 41 004 SAMPLE ID: MALMS06 - STOS 0 o = 007 | PMTE: /0/13//6
PURGING DATA
WELL 2 TUBING f =] WELL SCREEN INTERVAL B¢ STATIC DEPTH 1ZTOC | PURGE PUMP TYPE
DIAMETER ([nches): & DIAMETER {inchas): @7 | DEPTH: $.94 feetlo J£.92 ‘fast | TOWATER {feat): 4,53 OR BAILER; E_SP
WELL VOLUME FURGE: 1 WELL VOLUME = (TOTAL WELL DEPTH — STATIC DEPTH TO WATER) X WELL GAPACITY
(only §ill out if appilcable) .
= [ 8.9 A oot ?oﬂ fest) X (D 1 gallonsfact = /a 79 gallons
EQUIFMIENT VOLUME PURGE: 1 EQUIFMENT VOL, = PUMP VOLUME + (TUBING CAPAGITY X TUBING LENGTH) + FLOW GELL VOLUME
(only fill out If applicable)
= gallons +( gallonsffoot X feet) + gallons = gallons
INITIAL PUMP OR TUBING FINAL PUMP OR TUBING PID RESULT AT PURGING | rotaLvoLume
DEPTHINWELL (feety /8.0 | DEPTHINWELL ooty /& . © WELLHEAD (P € | ENDED AT 19D 6™ | PURGED (gattonsy 5+ 2D
GUMUL, DEPTH H coNp, | PRSI
TINE VOLUME | voLUME | PURGE TO hard | TEMP. | (circle units) | " TURBIDITY ORP QRORY
PURGED | PURGED | RATE | WATER (sjr:;l:;‘ ¢c) (cliclg,unitsy | i ygy (mvy COLOR
{gallans) {gallons) {gpm) (et} ot salurafion {describe)
1336 | VA | VA (020 1924 | NA MA | VA | AMA | are
1291 1060 | Ob0 |0 20 199% | 7.20 Q.36 29D |9%.8 [
1244 | 0.80 |hqo  |\p.20 YOMT (742 |M6d |53¢7 10.92 (149  |9%.5 |brwwnl
100 (240  |0.20 1T 192l 7 (Y226 | Loz [78.6 (Jot? |cle.
1295 |loo [ZM0 |0.20 lpsg (22 W8 (3217 |/57 (355 [jon3 |olear
00 {4.00 | 4Mo_ [0.,20 |[213 | 727 [}68 |Ms¥ [ 4o 18,9 |]02.6 |clen
1ps | 0.6 | S0  [0.20 2.3 [726 M7 3782 |hAR9 174 1042 lclear
05 | .2 | 20 |0i20 {R43 119 |13.9  _{05:7 elear
[ ——
E 1974
WELL CAPACITY (Gallans Fef Faol) 0.78" =0.02; 17 =004, 1.28" = 0,06, 29 =0.16; 3 =637, A =086 & =103, 6" =147 12" =5.86
TUBING INSIDE DIA. CAPACITY (GalJFL): 18" = 0.0006; 316" =0.0014 /4" =0,0026;  5M6"=0,004; /8" = 0,006 1/2°=0.010; 68" =0.016
PURGING EQUIPMENT CODES: B = Baller; BP = Bladder Pump; ESP = Electric Submarsible Parnp; PP = Peristaliic Pump, O = Olher (Spacify}
SAMPLING DATA
SAMPLED BY (PRINT) 7 AFFILIATION: SAMYLERS) SIGNATURE(Y: SAMPLING SAMPLING
odin Rordia / AsL m ,Zg-—» wimaten At: 1406 | Envep AT f40 7
PUMP OR TU§ING & FIELD-ALTERED: Y FILTER SIZE: A7A_pm
DEPTH INWWELL (fest): (ﬁ'gﬁm CODE: Fillrallon Equlpment Typo® AA
FIELD DEGONTAMINATION:  PUMP (T D TUBING Y Nieplacsd) ) | DUPLICATE: ¥ ¢ TD
SAMPLE GONTAINER SPECIFIGATION SAMPLE PRESERVATION INTENDED SAMPLING SAnLApLE PUMP
ANALYSIS ANDIOR | EQUIPMENT | FLOWRATE
AMPLE 7 WATERIAL PREGERVATIVE TOTAL VOL FINAL
DCODE | CONTAMNERS | copg | VYOLUME USED ADDED IN FIELD (ml) | pH METHOD CODE (mL per minute)
MALMSYS - STdsmuot- || PE |260n1 | AJA VA A |PFoALem | ESP
Clbo .
N
F\____
e
Y, :j,\/(.,/
/
REdd ARG,
I S
MATERIAL GODES: AG = Anber Glass;  €G ¥Clear Glass;  PE = Polyethylene; PP = Polypropylene; 8 = Sllicone;  T=Teflos; O = Other (Specily) |
SAMPLING EQUIPMENT GODES;  APP = After Perstaltic Pump; B = Bailer, BP = Bladder Pump; ESP = Electric Submerslble Puinp;
RFPP = Revarse Flow Perlslaltio Purnp;  SM = Straw Mathod (Fubing Gravily Drain; O = Other (Spacify)

NoTES: B’}-OC, = AC’OW ‘fﬁo OF'Ca,.Sl':ﬁ ’

pH: £0.2 unfls Temperatiere: + 0,2 °C Speolilo Conduslanaa: + 5% Dissoived Oxyaen: all readings < 20% saturalan;
20 NTLS; optionally £ 6 NTU or & 10% (whichever is greatar)

u,
s

Ravislon Dala: March 14, 2018

M2027.0003 C-20

oplionaly, + 0,2 molL or # 10% {whichavor is grealer) Turbldlly: afi readings <

9/292017




2> AerostarSES,,
GROUNDWATER SAMPLING LOG

J
JECT: STALLATION:
PROJECT: M2027.0003 | INSTALLATT Mn’mslrom AFR
WELLNO: ST S M S SAHPLE 10 MALMGDS = STOSMus= g0 2 | O 1013/ /6
PURGING DATA :
WELL TUBING WELL SCREEN INTERVAL 372¢] STATIC DEPTH B‘Tba PURGE PUMP TYPE
DIAMETER (inchasy: .0 | DIAMETER ginches): O, 17 | DEPTH: Y8 fast to ﬁ act | TOWATER ffesty A58 | ORBALER: EPLS
WELL VOLUME PURGE: 1 WELL VOLUME = (TOTAL WELL DEPTH — STATIG DEPTH TO WATER] % WELL CAPACITY
(only fill out If applicabla) s
= lq "f3 faet— !’ fasly X% 0,/5 gaflonsfoot = j., 8.5 gallons
EQUIPMENT VOLUME PURGE: 1 EQUIPMENT VOL. = PUMP VOLUME + (TUBING CAPACITY X TUBING LENGTH) + FLOW GELL VOLUME
(only fill oulif appilcable)
B galfops + { gallonsffoot X feat) + gallons = galfons
INITIAL PUMP OR TUBING FINAL PUMP OR TUBING PID RESULT AT PURGING TOTAL VOLUME _
DEPTH IN WELL {fast); / 3,5 DEPTH IN WELL {fest): / 3u5 WELLHEAD (PPy: © | ENDED AT: fﬂb PURGED {gallcns): E? o5
CUMUL, DEPTH H GOND, Dgﬁ%gﬁ“
TINE VOLUME | VOLUME PURGE TQ ‘ p dard | TEMP. | {clrcle units) rejg unitsy | TURBIDITY ORP QDORY
PURGED | PURGED | RATE | warer | (stendar €0 wmhas/c (clielgyunits (NTUs) (mv COLOR
{gallons) {gallans) {gpm) (feet) units) ot ra?_lcm (dascribe)
lps | WA My (0.2% A | Mh Iva | MA | va va | MA Gree
Jspp_ | 06 | 069 10.2% 224 1245 2.8 |56 | (.35 |owtelege|[)2.0 Maisen
J5si0 1046 | 15" 1023 Q40 148 )4d [da7e [ 30 omrm 22.5 Hneea
515 _1lag (230 (023 24l (272 m.¢ 1212 |0.25 pdas.‘? eea
Jsas 1230 [Hb60 1033 242 |772 149 1274 |09 93.2 [C/fear
j527 1046 | Slo6 1022 A4x (272 1149 /A4 | p.ay éR./ 9.0 clear
15301049 15,75 16.23 [3ad 273 ISt [/284_ |0.3%  4p.7 |88 4 klear
— -~
I35 _|L15  [B8.08 10.2% (244 [27% Ysil A7  |0.35 227 (832 lelear
\_'-——-zw-_._
| 2o
P R
E 7 T ——
WELL GAPACITY (Gallons Per Faot): 078" = 0.02; 1" =004 1.28" = 0,06, 2" =0,18; 0" =037, A" =0.65 & =1.0% 6 =147 12" =588
TUBING INSIDE DIA. CAPAGITY (Gal/FL): /8" = 0.0006;  3/16" =0.0044; 14" =0,0026;  8HE"=0.004; 348" =0.005; 112"=0,010:  £/8°= 0,016
PURGING EQUIPMENT CODES; B = Baller; BP = Bladdear Pump; ESP = Eleclric Submersibla Pump; PP = Peristaltic Pump, O = Other {Speacily)
SAMPLING DATA
SAMPLED BY (PRINT) / AFFILIATION: S ER{S) SIGNATURE(S): SAMPLING SAMPLING
&r‘er‘ /? ’£W INITIATED AT: f675¢ ENDED AT: Jg&g g
PUMP OR TUBING M FIELD-FILTERED: Y FILTER SIZE: AZ4_pm
DEPTH IN WELL ({feet): 4 JAL CODE; P g Fiitratlon Equipmeant Type!
FIELD DECONTAMINATION:  PUMP (Y N TUBING Y replace DUPLICATE: Y
SAMPLE CONTAINER SPECIFICATION SAMPLE PRESERVATION INTENDED SANIlPL]NG SN;_dg\ifvE PUMP
ANALYS!S AND/OR | EQUIPMENT | FLOWRATE
SANIPLE W MATERIAL PRESERVATIVE TOTALVOL FINAL
IDCODE | CONTAINERS | cope | VOLUME USED ADDED IN FIELD (mL) | pH METHOD CODE @Y. per minule)
3 e
MuIMbgs. STbs pus-
oF | PE | 29pm | pone A B My |PFQsALem | EPD 0273
. // v
-~ T
REMARKG! %4/\;,__,‘—”‘” \
A e
MATERIAL GODES: AG = Ambear Glass; €@ = Claar Glas‘a‘.’ PE = Palyathylene; PP = Polypropylene; 8 = Sllicors;  T=Teflon; O = Other (Specily)
SAMPLING EQUIPMENT GODES:  APP = After Parstaliic Pump; B = Baller; BP = Bladdey Pump; ESF = Elactric Submersible Pump;
RFPP = Rovarse Flow Perdstallio Purip; M = Straw Method {Tubing Gravity Drain); Q = Other {Spacify)
noves:  foTon = é,(Jow _’oP Og
. N sn; [e! 18500 of vetlallon of Jask lhres conssoutive tyndligs
§_ ] }’ PH: £ 0.2 unlts Temparature: + 0.2 °C Speoific Condusctanae! + 5% Dissolved Oxygen: all readings < 20% saturalion; aptionally, + 0.2 myit. or 3 10% (whichever Is grealar) Tusbldity: sll roadings <

20 NTL; optionally + 6 NTU or 2 10% (whichaver {s graater)
Revisicn Date; Murch 14, 2015

M2027.0003 C-21
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2 AerostarSES,

GROUNDWATER SAMPLING LOG

e

PROJECT: M2027.0003

I INSTALLATION: - A4 “’ g )L:ﬁ ,4, Fé

WELLNO: A AL Mo0Y- 00)

SAMPLE ID: M) AL M S 04~ 081 ~ Lw =05

DATE; }0{2,}/4

PURGING DATA

WELL , | TUBING WELL SCREEN INTERVAL B1%¢| STATIC DEPTH BTOE PURGE PUMP TYPE
DIAMETER (Inchas): Ao DIAMETER (inches): O 1 7| ‘DEPTH:B.35Yeet 10 /8,36 Meol | TOWATER ffeaty O 98 | orBALER: [P0
WELL VOLUME PURGE: 1 WELL VOLUME = (TOTAL WELL DEPTH — STATIC DEPTH TOWATER) X WELL CAPACITY
(only fill out if applicable)
={ /8.5 feet — . fest) X A [4 allansfont = gatlons
EQUIPMENT VOLUME PURGE! 1 EQUIPMENT VOL, = PUMP VOLUME + (FUBING CAPACITY X TUBING LENGTH) + FLOW GELL VOLUME
{only filt aut if applicable}
= gallons + ( gallonsfoot X feat} + gallons = gallons
INITIAL PUMP OR TURBING FINAL PUMP OR TUBING PID RESULT AT PURGING .| TOTAL VOLUME
DEPTHINWELL (ot [ 7o’ | DEPTHINWELL oot JZ. ! | weLLtEAD Puy ¢ | eNoEo AT 41D | PURGED (galloney D, §8
SUMUL, DEPTH | COND, R
Tme | YOLUME | VOLUME | PURGE TQ pH TEMP. | (clrclo untsy | OXYCE TURAIDITY | ORP QDGR/
PURGED | PURGED | RATE | water | GtEndard | Too™ | Sl (clrclg units) | iy (mv) COLOR
{galtons) (gallons) {gpm)} (raat) unfis) o ra?_l:: N {describa)
B4l | V& | v& 10)8 |Si3al MR I NE | ME | NA | MA | MA ckas
1395|072 | 072 |0 Fovo |785 )24 (252 | 748 /6.7 |J9Z7 lchear
o [0:.90 | L42 |p 8 |TA% 1773 2.1 (228 | 6./6 || 196t lear
595" 10.90 |25 |6.48 991 768 A2 1227 | 4se |boS5 | I44.7 |¢lea-
Juoo 1090 (342 (04% lpss [7¢7 UrB 1228 | 471 |/03.0 [[44.2 |clo—
405~ 060 |4 02 lpia io.go (268 A2 (2238 | 592 |/wy.0 |47 |clear
Mo$ 10,50 14.3¢ (012 p. 95 |769 1JA4 128 LbD. 1KC. 7 |45.3 |clear
410 o.ﬂ{ LA |Oya Hhjo 7720 VA4S 227 LAs~ |89.2 1454 |clear
i3 10.% 19.99 |0.0A |llwo |7.70 [R490 (228 | 707 8. O HE.3 ea-
Y
WELL CAPACITY (Gallons Per Faot): 075" = 0.02;, 1" =0,04; 1.25" = 0.06; 2'=0,16; 3'=0387; 4"=0.85 §' =1.03 7= 1,47, 12”7 = 5,88
TUBING INSIDE DIA. CAPACITY (Gal/F1): /8" = 0.0006;  3A6"=0,0014; 14" =0,0026; 516" = 0.004;  &/8"=0.008;  1/2"=0.010;  EB8" = 0.018

PURGING EQUIPMENT CODES:

B = Baller;

BP = Bladder Pump,

ESP = Electric Submarslble Pump;

PP = Paristaltio Puinp;

0 = Other (Specify)

SAMPLING DATA

SAMPLED BY (PRINT) / AFFILIATION: SAMPYER(S) SIGNAJURE(S): SAMPLING SAMPLING _

. so‘,%\ Berde / Ass. wimiatep AT J 4y | ENoeD AT [ Y
PUMP OR THRING ’ W?ﬁ/ - FIELD-FILTERED: Y FILTER SIZEA/A _ pm
DEPTH IN WELL (feet); } 7 O ATERIAL CODE: F | =] = § Filiratlon Equlpment Type: MA-
FIELD DECONTAMINATION:  PUMP Y TUBING Y {replacad) DUPLICATE: Yy O

SAMPLE CONTAIER SPECIFICATION SAMPLE PRESERVATIGN INTENDED SAMPLING | SAMPLE PUMP
ANALYSIS AND/OR | EQUIPMENT | FLOWRATE
SAMPLE ] WATERIAL FRESERVATIVE TOTAL VOL FINAL
IDCODE | CONTANERS | cope | VOLUME USED ADDED IN FIELD (mL) | pH METHOD CGODE | @} porminute)
f""‘b‘wf@/-w- wg | | PE |250ml] | henve AA MR | PRosatea P.e (o X%

REMARKS:
MATERIAL GODES: AG = Amber Glass; CG = Clear Glass;  PE = Polyellwlene; PP = Polypropylens; 8 =Sllicons; T=Teflon; 0= Other (Speclfy)

SANMPLING EQUIPMENT CODES:

APP = Afler Paristallic Pump;

RFPP = Revarse Flow Peristaltic Pump;

B = Baller;
SM = Steaw Method (Tublng Gravity Draln);

BP = Bladder Pump;

ESP = Elaclric Submerelble Pump;
O = Other (Spacify)

NoTES: D‘YDL = bdow -pr)

Nrigr

Revislon Date: March 14, 2613

M2027.0003

afﬁas-g;

20 NTU; opllonally + 8 MTU of & 10% (whichaver is grealar)

C-22

StabjlZalion Ciliedn for rance of vayalion ol |asi thres conseculiya sendings

PH: £ 6.2 unlls Tamporattre: + 0.2 °C Speelfic Conductancs: + 5% Dissolved Oxygen: all readings £ 20% saturation; oplienally, +

0.2 mgiL. or %, 10% (whichever Is graales} Turbldlly: ail readings <

92dR017




22 AerostarSES,,
GROUNDWATER SAMPLING LOG

<
;
PROJECT: M2027.0003 ’ INSTALEATION: M&\Mﬁ"'\om /"rr"B
. - MALM SO - 002 « GV 004 .
velLvo: MALMSOY- ppa. SAMPLE ID: oy 84 5ot~ 00 8- dun 905, oute: 02l le
PURGING DATA
WELL 2 o | TuBiNG @17 | WELL SCREEN INTERVAL @7a0| STATICDEPTH {3 Tbe | PURGE PUMP TYPE
DIAMETER (nchas): #A* DIAMETER (inches); DEPTH: &, 3fest o | & Jfeat | TOWATER (festy: “f. 5 | ORBALER: PP
WELL VOLUME FURGE: 1 WELL VOLUME = {TOTAL WELL DEPTH — STATIG DEPTH TO WATER] X WELL CAPACITY
{only fill out If applicable}
= { ’53-1- foet— ‘ft B2 feat) X 0, 143 gallonsffaot = f. ?‘{ . gallons
EQUIFMENT VOLUME PURGE: 1 EQUIPMENT VOL, = PUMP VOLUME + (TUBING GAPAGITY X TUBING LENGTH) + FLOW CELL VOLUME
(only fill out if applicable)
= gallona + { gallonsfioat X fest} + gallons = gallons
INITIAL PUMP OR TUBING ¢ | FINAL PUMP OR TUBING PID RESULT AT PURGING .| TOTAL VOLUME
DEPTH IN WELL (feety 43, DEPTH IN WELL (feat): /8D WELLHEAD (pety: O | npEp AT L3J 2. | PURGED (galions):
CUMUL, DEFTH ’ conp, | DISSOLYED
TE VOLUME | VOLUME § PURGE TO (st P ard | TEMP. | (circlounitsy | OXYOES TURBIDITY ORP ODOR/
PURGED | PURGED | RATE | water | (onds ey | wm ; DY )| ) (mv) COLOR
(gallons) | (galions) {apm) (faet) units} or 9 Salization {deseribe)
jus | ne | % 104 (42 (A4 v | ME M | M | M cles
[ Xv)) 0,70 0,70 |p.14 557 f.ﬁgg 1A% | 228 S.43 24.3 152.8 | clear
1295 10,90 | .60 |08 1643 24D [JAL (224 |3B)b }7¢ |Juss9 |plemr
200 |0.90 | 260 [On$ (82 7253 JA( 1234 1208 |20.. }444 |Clesr
1305 090 | 3up 048 244 7294 22 1224 1484 /720 |l4s.é& |clesr
1340 [6.70 450 [0db 1290 253 Y22 (425 |jbo YR O sl lclenr
1212036 | 466 |08 740 |75t R A 425 |JA8  |IL9 WA . las
PaaY pesmer
| (1] =
'\._ e
i i ——_
K T
WELL GAPAGITY (Gallond Por Eaci): 0.76% = 0.02: 1" =004 126" = 0,08, 2 =016, 3" =047, 4" =065, & =108 6 =147, 12"-588
TUBING INSIDE DIA. CAPAGITY (GalJFL): 1/8" = 0.0006; 316" =0,0014; 44" =0.0025;  BMS"=0004  3/0*=0006  1/2"=0.010, 58" = 0,018
PURGING EQUHPMENT CODES! B = Balles; BP = Bladder Pump; ESP = Eleclric Submersible Pump; PP = Parlstaltic Pump; O = Other {Specify)
' SAMPLING DATA
SAMPLED BY (PRINT) / AFFILIATION: SAMPIER(S) SIGNATUREDY, SAMPLING SAMPLING
Yodu TPoslue— /{,ﬂw\_ wmaten ar: 1313 | Enoeo At 13 fef
PUMP OR FHBING . TppG FIELD-FILTERED: ¥ 3y FILTER SIZE AL __ p
DEPTH IN WELL (fest): 157D MRI( cooe: PE Flltration Equipment Type: . Aud
0 T
FIELD DEGONTAMINATION;  PUMP Y (I TUBING Y (N@@ DUPLICATE: N
SAMPLE GONTAINER SPECIFICATION SAMPLE PRESERVATION INTENDED SAMPLING | SAMPLE PUMP
ANALYSIS AND/OR | BQUIPMENT |  FLOWRATE
GANPLE F FAATERIAL PRESERVATIVE TOTAL VOL FINAL
IDCODE | CONTAINERS | copi | VOLUME USED ADDED IN FIELD (mb) | pH METHOD CODE (mL per minule)
MAtnsop-0z-autory | | PE | 29 ml | none ALA MA | Plpsarcan | PP 1 O.18
antmsni-toa-s4 | | PB | 2994l | none VA VA |PFpsALem Pp O.1%
deso-tm:éf;_gg# LIPE (A~ | apne N Y4 PRosgien | PP O0.1%
Ms’m /‘ p I
(17— —
I /]
REMARKS:
MATERIAL GODES: AG = Amber Glass; CG=Clear Glass;  PE = Polyathylens; PP = Pulypropylene; 8 = Slicene;  T=Teflon; O = Cther (Spaclfy)
SAMPLING EGRIPMENT GODES: APP = After Peristaflic Pump; B = Baller; BP = Bladder Pump; ESP = Elsclilc Submersible Pump;
RFPP = Reversa Flow Peristaltie Pump;  SM = Straw Methad (Tubing Gravity Drain); O = Othar (Spacify)

NoTES: E',‘DC/ - &dau J’O: Ofl cqu . |

PH: £ 0.2 unlts Temperature: 3 0.2 °C Sposhlc Conduotanse! + 5% Dissolved Oxygen: all readings < 20% saluratian; eplionally, + 0.2 mgiL. or + 10% (whichever [¢ greater) Turbldity: aff reatings <
20 NTU; opttonally + 6 NTU or  10% (whichavar is groaler) -

Ravislen Dale: March 14, 2016
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= AerostarSES.,.

Project Name:

ASL Project No:

installation

Date:
Sample Technician(s):
Station 1D:

Location Description:

SAMPLE COLLECTION LOG
SEDIMENT AND SURFACE WATER

APFP S| OMAHK

Mm20277. 0bb3

_NALMSTROM APR
[O-12 -1

Ak W LTS

MAULNS 02 - ObY

~le’ 125s¢ ¢ MALMm Sp0 -00 5

T

Type(s) of Sample (circle all that apply):
Channel/Ditch Holding Pond/Lagoon Lake/Pond
Sample Collected from {circle one):
River/Stream Trench Other
SEDIMENT SAMPLE
Sample ID: AUAHMSO2-bOY = SD~001 Sample Collection Time; }Jlg 3D
Sample Depth; O.8' Sediment Description: orjan;c 50 ““'
Collection Method:  SS S!P"‘""‘ Analysis/Method: odi ﬁﬂ( g3 7 GPA“
Sample Container: 2 co L pE " Preservative: N J N
SURFACE WATER SAMPLE
Sample ID: MALAS 02 ~00 ~ SW ~&al  Sample Collection Time: o 30
! .
Sample Depth: D1 5¢ Collection Method: S Ayaple Lﬂ“e‘-h'\-
AnalysisiMethod: ekl el 539 EPA Sample Container: 250 mt- PE
Preservative: M /A Water Quality {circle one}: Cloudy  Turbid  Other
COMMENTS:
DA™ oN LPS UntT
MS/MSD G e Both SDad s
Duglicak o €n SD emd S
M2027.0003 C-24 9/29/2017




2> AerostarSES.,.

Project Name:

ASL Project No:
tnstallation:

Date:

Sample Technician{s):
Station 1D:

Location Description:

SAMPLE COLLECTION LOG

- SEDIMENT AND SURFACE WATER

AFFFS|  OMAHA

M1o27. 0002

MAMSTRWM AFB

0-1 -1k

Ash withs

MAMSD2Z - 005

150" \25°%¢k ey Road

Type(s} of Sample (circle all that apply): @

@ace Water

“Channel/Ditch Holding Pond/fLagoon Lake/Pond
Sample Collected from (circle one):
River/Stream Trench Other
SEDIMENT SAMPLE
Sample ID;pAALMSOR -0 8~ SD ~ sol Sample Collection Time: l bod
Sample Depth; _ ©.5’ Sediment Description: _organie sy -
Collection Method: S5 S posn Analysis/Method: _ Whodifled S37F &PA
Sample Container: 256 ml PE Preservative: 8/~
SURFACE WATER SAMPLE
Sample ID:_MALMSDO) - 0OE,~ K10 ~08]  Sample Collection Time: I OO
Sample Depth: 0.5/ Collection Method: _51_-.@;(-( colle cdert
" Analysis/Method: Moedi et §37EpPAh Sample Container:  “25bm L £E
Preservative: Turbid Other

1\)@ Water Quality (circle one): Cloudy

COMMENTS: DaTA vn 6PS unit

M2027.0003

9/29/2017




‘> AerostarSES,. SAMPLE COLLECTION LOG
SEDIMENT AND SURFACE WATER

Project Name: %:L A .nx Oﬂ\ah%
ASL Project No: MLIORY G0
Installation; MAL S RN
Date: e/l / /é
Sample Technician(s): V\%H‘O Beun b l\'
Station ID: maALMS oA Mﬁ

Location Descripion: __ midble, o€ Marthland , neal MALNS oU-col | 9ps. prn & fofes
e
Pt —
Type(s) of Sample (circle all that apply): @rface W
Channel/Ditch Holding Pond/l.agoon Lake/Pond
Sample Collected from (circle one):
River/Stream Trench 049 lang

SEDIMENT SAMPLE

Sample ID: “&s mA:Lm LU~ oo U-sDart Sample Collection Time: } 5770

Sample Depth: i _ -+ Sediment Description: __ §,{f w/4and

Collection Method: Qb Analysis/Method: SHIM
Sample Container; a),gfj mL H—D 7t Preservative: N //4—
SURFACE WATER SAMPLE
Sample ID:_ MALM G4 — 0oU~ v ~o0) Sample Collection Time: 153§
Sample Depth: \ ! ) Collection Method: A ral
Analysis/Method: S e Sample Container: HOPE LGomL
Preservative: /]/ /4. Water Quality (circle one):  Cleaf @ Turbid Other
’ E)
COMMENTS:

[stabion movid b whot  Surfat g W5 "\V"\:lo\bk

M2027.0003 C-26 9/29/2017




‘& AerostarSES..

Project Name:

ASL Project No:
Installation:

Date:

Sample Technician(s}):
Station 1D:

Locaticn Description:

SAMPLE COLLECTION LOG

SEDIMENT AND SURFACE WATER

Mloly, dood

AEF ST Omaim

MNALM ST g

o /21716

bales Brum Tw.,u:/"\

MALns 0%

—

)

Lreee w S

N ‘Q’ a _—-l

Type(s) of Sample (circle all that apply):

Channel/Ditch Helding Pond/Lagoon Lake/Pond
Sample Collected from (circle one):
River/Stream Trench @ 6(*-’45
SEDIMENT SAMPLE
sample ID:_ N LM G 5004 -5 D-ob! Sample Collection Time: O §09
Sample Depth: { ! Sediment Description: N oA
Collection Method: o&nda Analysis/Method: Sy M
Sample Container: ¥n¢ £ L-Som\L Preservative: y.'4 //4-
SURFACE WATER SAMPLE
Sample ID:_ MNALMS 05 -ou} —SW-GUI Sample Collection Time: 0 0 ¥
]
Sample Depth: l ' Collection Method: o
Analysis/Method: 5 31’(" Sample Container: { WOPE L OM.
Preservative: N /A- Water Quality (circle one): Cloudy  Turbid Other
COMMENTS:

~-MALM G »P\Sv%éj as%0C. W] mmfmsﬁoty\_,w,oa[
~locaten movad sUightly dut bo/ Cpenk

M2027.0003

C-27

9/29/2017




AerostarSES,,

Project Name:

ASL Project No:
Installation:

Date:

Sample Technician{s):
Station 1D:

Location Description:

SAMPLE COLLECTION LOG
SEDIMENT AND SURFACE WATER

ST A HE (Omena

M 7,0)’14 0‘003

MAMETRIM

/2l /(6

A alls Blum b‘wt-w/‘l

N ALm So W

Loveth mr,/ : Lafu.lvd'(-; Gt furt  arenthetd
wf Lol |

Type(s) of Sample (circle alt that apply):

Sample Collected from {circle one):

Lake/Pond

Clee K,

Channel/Ditch Holding PondfLagoon

River/Stream Trench

SEDIMENT SANPLE

Sample ID; m ArL.m S0 W -005- 5D‘féample Collection Time: IS (5
Sample Depth: \, L Sediment Description: Can N
Collection Method: Aab Analysis/Method: SHFIM
Sample Container: ¢ I.H)?{, ’L'S@F\L Preservative: A/ //4'
SURFACE WATER SAMPLE
Sample ID: MALMSOU @ H-5W- go b Sample Collection Time: IS0
Sample Depth: { ) Collection Method: qrab
/) .
Analysis/Method: 5% M Sample Container: Ly PE. L5e M
Preservative: N /A‘ Water Quality (circle one): Cloudy  Turbid  Other
COMMENTS:
M2027.0003 C-28 9/29/2017




2 AerostarSES,,

Project Name;

SAMPLE COLLECTION LOG
SEDIMENT AND SURFACE WATER

AFFF S OMAHA DISTRICT

ASL Project No;

M2027.0003

installation:

WRIGHTPATFERSONAPB Moo bom AFP

Date:

s/2/17

Sample Technician(s):

j;aﬂ-&k 6&-‘"&#{9-’“%« OGLD.M.

Siation ID:

MADASD - Mmool

Location Description:

Sarme as He locadon o/qsz;’;_gim for éo.-lg MALMS o7 0o/

S W)

Type(s) of Sample {circle all that apply): Sediment Surface Water
Channel/Ditch Holding Pond/Lagoan Lake/Pond
Sample Collected from (circle one):
River/Stream Trench d@ onTon o)

Sample ID;

SEDIMENT SAMPLE

Sample Depth:

—a ﬁampk} Collection Time:
8!

ediment Description:

Collection Method: Analysis/Method:
_&mplm Preservative:
" SURFACE WATER SAMPLE

Sample 1D:

/

Sample Callection Time:

Sample Depth:

olieetion Method:

AnalyslsfMethod: Sample Container;
yﬁv&/ Water Quality (clrcle one):  Clear  Cloudy  Turbid  Other
GROUND WATER BAMPLE ‘
Sample ID: PMAIMsol - 0p): gi- @35 Swnple Coection Thnot /455
Sampks Depth: © 2 67 Callection Melhod;  daife— 3
Analysisinethod;_ EPA &3 7 _ Surph Contalner__AD /M) PE
Prosorvative; NHAC Waler Quaiiy [ciole one); Gigar  Clowdy Othat
COMNENTS:; o |
{
eved . BTOc. -7 r
Weke level © 2620 77D 3770 srec
M2027.0003 Cc-29 9/29/2017




=2 AerostarSES,,

Project Name:
ASL ?rojéct No:
installation:

Date:

- Sarhple'Technician 8):
: Station 1D:

_ Locatlon Description:

SAMPLE COLLECTION LOG
'SEDIMENT AND SURFACE WATER

. AFFF ST OMAHA DISTRICT

M2027.0003

P ATTERS /WJMM Aré
5/:1/;7

Dodin Coorbir/ Bema C)a@vm

MAL—MSOI— Pwoop

Seme q> -~H.¢ /oc»hm‘ aﬁggc,f.}ofw-@ far bﬁrB MAatmeot -ooa,

Type(s) of Sample (circle all that apply): -

' Ground Water

Sedimenl éurfape_Waier
S : " Channel/Ditch Hoiding Pond/Lagoon Lake/Pond -
Sample Collected from (circle one): C I . : '
River/Stream Trench - COther D P01 fong e r

' Sample ID;
Sample Depth:

SEDIMENT SAMPLE"

Sediment Desaription:

Callection Method: Analysis/Method:
| semptercontainer: _ ' Preservative;
- SURFACE WATER SAMPLE

Sample 1D:
Sample -Depfh:
Analysis/Method:

Sample Collection Time:

//Z’:mplle Container:

y/ ‘ Water Quality (circle one): ‘Clear ' Cloudy  Turbid  Other.
. GROUNDWATERSAMPLE I
Sampla 10: MALMS01- 002~ by 030 . Somple Caection Thret ___) 700 _
Sumpls Depth:,_ © 30/ - Callsction Method: __ o sfer
Analysiiiothod: _ EPA 537 _ Sampls Contalner 250 ~/ [0 P%
Prosarveiive; ylone. . Water Qually (cirole one))  Glear . Choig Othet
COMMENTS: - |
CWnber Jeweld 329" BToc
MZOZ%.I(;OO:% C-30 | 9/29/2017




‘& AerostarSES,. SAMPLE COLLECTION LOG
SEDIMENT / SURFACE WATER / GROUNDWATER (GRAB)

Project Name: AFFF Site Investigafion

ASL Project No: M203Z000t= M 0L 7, 0002
Installation: “ROBIAFB Mafmohon~ LAFAB

Date: slal17

Sample Technician(s}): EG(L,\ &.‘J\h}tf"/ Brian Ol nn
Station ID: MAtMEo| - mwoo-

=
Type(s) of Sample (circle all that apply): Sediment Surface Water

SEDIMENT SAMPi//
Sample ID: /Wpl&@el ion Time:
Sample Depth: Sediment Description:

Collection Method: Analysis/Method:
/S’wn e Container: _ 250 mL PE Preservative: N/A

SURFACE WATER SAMPLE

Sample ID: Sample Collection Time: /
Sample Depth: PV CollectionMetiad™
AnalysisiMethod: /M:;e Container: 250 mL PE
ym Water Quality (circle one): Clear Cloudy  Turbid Other

A
GROUNDWATER SAMPLE (GRAB) (/VO
e Sample Collection Time: :

Sample Depth: Collection Method:“éﬁf‘#ﬂ"

Analysis/Method: \\\'S?mpl ntainér: 250 mL PE
Servative: N/A Water Quality (circle one):  Clear iaw\ Other

o

COMMENTS:
b Woker level @ 33.of Broc, vcsjiﬁ/e_ water e wef], Atk fo Sasple
/V\A'L%EOI — Mwo03, Hee g M‘L emo:j'x b\fu(*er— 11a8 Hv_wgft }LD VR C eovem—

D\A{(Actzl:m‘lfx So Vo S:cw’taolc et & befcc,}-ee/

LOC%}'I»f aﬂ:su.)aj-.mz Same ag )L;LQ« loco«:hon.. aptscm)aﬁm 6r‘ ﬁorwt] /144(M501—003

M2027.0003 C-31 9/29/2017




%AemsﬁﬁrSESm SAMPLE COLLECTION LOG
SEDIMENT AND SURFACE WATER

Project Name: s pER ST OMAHA DISTRICT
ASL Project No:  M2027.0003
Installation: RIG
Date:  57/2 /17
Sample Techniclan(s): ~Jo 0, Poanlie | Rrna Elom
Station {D: M#"EMSO.?—MMOOI

Malmg pow 44

Location Description: G, we ag Hhe [0cafy, apcéu\}‘alm for JDO/‘::} Marms oz ooy

Type(s) of Sample (circle all that apply): Sediment Surface Water @

Channel/Ditch Holding Pond/Lagoon Lake/Pond
Sample Collected from {circle one): _
River/Stream Trench Other ,,, T e
SEDIMENT SAMPLE —
Sample ID: ' oA Sample Collection Time;
Pl

Sample Depth: m
)C:I;M Analysis/Method:
e Container: Preservative:
SURFACE WATER SAMPLE m/

Sample |D: Sample Colleck frrre?

Sample Depth; ArS //Cmgt—ijr\::hod:

N/ L4
Analysis/Method: Sample Container:
Preservativer Water Quality (circle one): @ Cloudy  Turbid  Other
. GROUND WATER SBAMPLE
Sample I0: MALAS 03 - 001 - G —pas Serople Culstion Timo! /1615
Semple Depth; 257/ Sallection Melhod; __boy/er 3
Analysitethod: EPA -7 ' ) Sampls Container: Ll DPE
ﬁmmnat?ve: Noné€ . WatEe Qually (cirule one); E Glear 5 Cowly Tubi  Other
COMMENTS: B

woder !-two\ & 1727 'bloc.

M2027.0003 C-32 9/29/2017




‘= AerostarSES,.

Project Name:

ASL Project No:
Installation:

Date:

Sample Technician({s):
Statjon ID;

Lacation Desariplion;

SAMPLE COLLECTION LOG
SEDIMENT AND SURFACE WATER

AFFE STOMAHA DISTRICT

M2027.0003

WRIGHT PATTERSON AEB Mo/ e don A4F75

s/2/17

ek Bocdie [ Rne Ol

MEIMe O3 - Mwoon /ﬂ’lom?"mmw. Lua/( JA-“E:HC,,O /O/hs M e:’)om'-(

loca e MAIMme 0= poa)

Same as Yhe loca ho Ofﬁscr;ggfy_;«'l:of 2500':\] MALMcoa —pon

eround wese)

Type(s) of Sample {circle all that apply): Sediment Surface Water
Channel/Ditch Holding Pond/Lagoon Lake/Pond
Sample Collected from {circle one):
River/Stream Trench Other #»7 o474

Sample ID:

SEDIMENT SAMPLE

Sample Coliecti

Sample Depth; O Sediment Description:

Collection Method: Analysis/Method:

__,Samm Preservative:
SURFACE WATER SAMPLE

Sample D W me:
Sample Depth: 0 Collection Method:
Analysls/Method: Sample Container;
)‘M/ Water Quality (clrcle one):  Clear  Cloudy  Turbid  Other
’ GROUND WATER SBAMPLE
Sample ID: MAIMS02 - 000 - awe - 030 Barople Cobeclion Thnel /57, &~
Sampla Depth: kiod Colleslion Method: é)q; /er-
Analysisiiethod: EPA 37 , Seripls Gania!nar_&@ o/ h‘DPF
J?msmvat?m; MO ) Wammuaﬂw {chroke ona): Chxrly I‘urhid Othar
COMMENTS: |
WaFe- leved af 22.32' pyoc
M2027.0003 c-33 9/29/2017




28 AerostarSES..  SAMPLE COLLECTION LOG
SEDIMENT AND SURFAGE WATER

Project Name: A prip ST OMAIIA DISTRICT

ASL Project No: M2027.0003

Installation: Mafomedo AFR
Date:
Sample Techniclan{s): ™ \_ Ao > -~
Station {D: LMEDD - MWOO R -

Location Description: _&a me  as Hie focofion (jcsu}-'g-/?;,,, 4or AOf—i)I_Jq MAnsez-00

Type(s) of Sample {circle all that apply); Sediment Surface Water

Channel/Ditch Holding Pond/Lagoon Lake/Pond
Sample Collected from (circle cne): .
River/Stream Trench e el

SEDIMENT SAMPLE

Sample ID; ample Collection Time:
Sample Depth: ! fment Description:

Collection Method: Analysis/Method:

Sa iner: Preservative:

SURFACE WATER SAMPLE //
Sampie ID; Sample Collection Time:
s ;
Sample Depth: \ c e-tmﬁm!
W ,
Analysis/iMethod; Sample Containet:
/:w/ - Water Quality (circle one): Clear  Cloudy  Turbid  Other

GROUND WATER SAMPLE
Sampla 10! N 4ims 0% 003: 41220, Barnple Cobction Timol __ /400
Samps Depth:. 20 Collection Matod:  bou fe—
Analysisiviethod;_ EPA- 537 i} Sampla Conteiner,_2 52 /[ [HOPE
Prasaneiive;,____none ..... Watec Qually (cirole onel Glear) Clowly Tubd  Other

K
" 1

Y . et i . -

COMMENTS:

\nder leve] @it 16.90" bjoc

M2027.0003 C-34 9/29/2017




22 AerostarSES,.

Project Name:

SAMPLE COLLECTION LOG
SEDIMENT AND SURFACE WATER

AFFF ST OMAHA DISTRICT

ASL Project No.  M2027.0003

Instaliation:

Allafms hom A5

Date: 5-/;,1 // 7

Sample Techniclan(s): ~ Y, f., M.a. | Brian Oloo

Station 1D:

MZLMs0Z — MW007

Location Description: _Same o He [0coton decerinheos foor borme MAdtmed3-00%
[ ~ il

Type(s) of Sample (circle all that apply):

Sediment Surface Water

‘Ground Water

Sample Collected from (circle one);

Holding Pond/Lagoon

ChannelDitch Lakel?tnd

Mon Jthxy we I

River/Stream Trench

Sample ID:

SEDIMENT SAMPLE -

Sample Depth:

_—sample Gollection Time;
~-D ediment Description:

Collection Method;

Analysis/Method:

Sa ainer:

Preservative:

Sample ID;

SURFACE WATER SAMPLE /

Sample Depth:

Sample Collection Tim
SM Collection Method:

Analysis/Method:

Sample Container;

}W/ Water Quality (clrcle one): Clear  Cloudy  Turbid  Other
’ GROUND WATER SAMPLE
Sample 10 MALMS 0= 00 % - au =baa.  Serple Cubsction Thnel __ /L 0o e
Sample Depth: 2 Collection Melhod: Aa; / “ "
Analysis/iiathod; E7A- s37 | Sempls Contelner  2cp0 ~/ /}P P}m

Protarativs;___pnone. . Water Qually (cirole ane) @ Cowly Tubd  Other
COMMENTS:

Vi Lk D 1690 1 dbe

C-35 9/29/2017

M2027.0003




22 AerostarSES,.

Project Name;

SAMPLE COLLECTION LOG
SEDIMENT AND SURFACE WATER

AFEE ST OMAHA DISTRICT

ASL Project No;

M2027.0003

Instaliation:

WRIGHFPATFERSONAER Ma)moho s A FA

Date:

5/41//7

Sample Technician(s);

gar'h'f / Briam Oolon

Station {D:

MAL Mo 057 Mooy (.Bam“t Joeo b MA(M_sov.:- 01 momby well %‘/ﬁ

1016

Location Description:

Same _as the [rcathon dleserip b fior boring MAIMS 05700/

Type(s) of Sample (circle all that apply):

Sediment Surface Water

Ground Water

Sample Coliected from {circle one):

Channel/Ditch Holding Pond/t agoon

Lake/P
Trench Other g9, S _’,’)

River/Stream

- SEDIMENT SAMPLE

Sample ID: Ww :
f
Sample Depth Sediment Description:
Collection Method: Analysis/Method:
Sample Cont Preservative: o
SURFACE WATER S_Al::l;’i/
Sampie |D: Sample i Fime:
Sample Depth: /T A { ,//c;lc:ctton Method:
7,
Analysis/Method: / Sampie Container: . &qj )
/Presaw o Water Quality (clrcle one): / Cloudy  Turbid  Other
GROUND WATER SAMPLE
Semple 1D:, MAL Mo~ 0o, - g0/ 7. Sarple Culection Thne!_/5705” R
L !
Sompla Depth: /7 Calaction Melod: b o fe—
AnalyssiMathod:_ DA 537 . Senipla Confalner ,? 5@ i MPF_
lpramm?m; HoAae, Waler Quallly [circle un Chowly Tubd  Other
COMWMENTS: |

M2027.0003

C-36 9/29/2017




%AerosmrSESm SAMPLE COLLECTION LOG
SEDIMENT AND SURFACE WATER

Project Name: A ppp ST OMAHA DISTRICT
ASL Project No:  M2027.0003
Instaliation:

Date: ;/;A /; 7 ,
Sample Techniclan(s):":j;‘?h QZ)RPL\.W / Prrnna @& A

Station ID: M%M.& 05 AMwni 00/ /&f‘!w{ ‘Or.a:}‘rq« MALM_&OE-— o0/ /"‘?on;"sz

pell (ol lef) lO]lb\)
Location Description:  Same a e He /()c‘;‘_'huq J:Scf;g ben for éo/‘:r:-a MAims o5 - g0y

Type(s) of Sample (circle all that apply): Sediment Surface Waler

Channel/Ditch Holding Pond/Lagoon Lake/Pond

River/Stream Trench Other ;/ﬁo,,, o )

SEDIMENT SAMPLE

Sample Collected from {circle one):

Sample |D: Sample Gollection Time:

Sample Depth: Sediment b iptiorT
e W
Callection Method; Analysis/Method:
W Preservative:

SURFACE WATER SAMPLE

Sample |D; : Sample Collection Time:
Sample Depth: L Coltection Me d//
Analysis/Method: Wr:
/W/ Water Quality (circle one): Clear  Cloudy  Turbid  Other

GROUND WATER BAMPLE
Sample ID: MAIMs o5 - 00|~ dp— p 17 MmalwsgBamplo Cobition Thne: ) SO £~ e,
F
Sompl Deptl:____| 77 Collection Metod: _ fom ; Jer~
Analysi/iathod: FPA 527 ‘ Bumpla Contalner .g 73 ~/ Hﬁ}’f
Prasarative;  V\DAE _ W&lﬂi Qually {iroje af Chowly rurhid Othet

COMMENTS:
hontee Yevel 10,241 g7,

M2027.0003 C-37 9/29/2017




%AemsmrSESm SAMPLE COLLECTION LOG
SEDIMENT AND SURFACE WATER

Project Name: ppp g1 OMAHA DISTRICT
ASL Project No:  M2027.0003
Installation: P

Datet 57/ /|~
Sample Techniclan(sl:  ~T> 0y $phe [/ Bran Oboon
o5 :

Station 1D: - o0 > -

\7 e~

Malmefon AFEGB

Location Description: G v e a6 e locatn, /;ﬂescr;;nf)w\ Ao éort;“ MY imsos—oon

Type(s) of Sample (circle all that apply): Sedirent Surface Water

Channel/Ditch Holding PondiLagoon Lake/Pond
Sample Collected from (circle one): P
River/Stream Trench Other b, ,[>

SEDIMENT SAMPLE M//

Sample ID: wuee forrTime:
M

Sample Depth: Sedimant Description:

Collection Method—"___ AnalysisMVethod:
ple Container: Preservative:

SURFACE WATER SAMPLE
Sample 1D Sample Collection Time:
Sample Depth: ‘ -
SHe— .
Analysis/Method: Sample Container; /Sg)
W . Water Quality (circle one@ Cloudy  Turbid  Other
GROUND WATER SAMPLE
Sampla I0!_M Mmoo poa s fia- 228 Sarople Cobwton Tht /Y26
Sumpls Depth: | 25" 4/ ¢ Callestian Melhiod: __ e flo— 3
AnalyssiMathod; _ £ 104 573 7 . SumphSontslner_2 ./ HOPE
Peotoriive;___ipa e s Water Quaily (cole onelTRAF ) Clowly  Tud  Other

COMMENTS:

WERS Joed  /8.5Y BToc

M2027.0003 C-38 9/29/2017




SAMPLE COLLECTION LOG
SEDIMENT AND SURFACE WATER

= AerostarSES,,

Project Name:

ASL Project No:
Instaliation;

Dafe:

Sample Techniclan(s):
Station 1D:

AFFF SI OMAHA DISTRICT
M2027.0003

Mo‘-/mé'l'wm AFL

;/ﬁ //7 ERSONAFR

:rof,u\ chlzc-«*/ Lrig 4 Or,fam
MAEAS

DY A0 -

Location Description: 5A e A% Jhe /aca.b.m a[.:, <_¢r?a F::m tor éof;‘rj MALNE oS 00 2

Type(s) of Sample (circle all that apply): Sediment Surface Water
Channel/Ditch Holding Pond/Lagoon Lake/Pond
Sample Collected from (circle one): ]
River/Stream Trench @r P11 o nsy 1 ,ﬁD

Sample ID;

Sample Depth:

SEDIMENT SAMPEi///
NI sample-eatiestion Time: |

Sediment Description:

Collection Method:

Analysis/Method:

Sample Container:

Preservative:

Sample 1D

SURFACE WATER SAMPLE

Sample Collection Ti

Sample Depth:

Collection Method:

Analysis/Method: / Sample Container:
yve‘/ ‘ Water Quality (clrcle one): Cloudy  Turbid  Other
GROUND WATER SAMPLE
Sample 10:_M At Mo 0 - cpia i 0d... Sorople Cobestion Timo: [125
Sample Deptlr;_,_ 25 Callection Matiod: _faa 1/
AnalyssiMathod; £ 04 537 Ssmple Contelner,  HOPE Ao/
Provarative;__Hone Warey Quealliy (cirols ane > Cohwly  Turbd  Olhet _
| COMMENTS;
Weder led 18 54" goac

M2027.0003

C-39

9/29/2017




Appendix D

New Monitoring Wells Construction Details



Table D-1 Monitoring Well Construction Details

Approximate
Total Depth Total
Northin Eastin g:si::f (S}J:;; I;: Boring | Groundwater | Wellhead Well Iii:‘ff:l Screen
AFFF Area Well Identification g g '8 . Depth | Encountered | Completion | Depth Length
(feet) (feet) Elevation | Elevation . (feet
(feet) (feet) (feet During Type (feet bgs) (feet)
bgs) Drilling bgs) g
(feet bgs)
FTO01 MALMS01-MWO001 | 1189069.815 | 1552828.318 | 3475.197 3473.69 55 Dry boring Stick-up 36 15-35 20
H‘;‘ﬁ“‘“ MALMSO01-MWO002 | 1188961.540 | 1552954.157 | 3474255 | 347135 | 35 | Dryboring | Stick-up 31 20-30 10
AFFF Areal | MALMS01-MWO003 | 1189302.890 | 1553207.947 | 3469.759 3466.85 35 Dry boring Stick-up 31 20-30 10
MALMS03-MWO001 | 1196653.551 | 1549481.707 | 3410.538 | 3411.02 60 Dry boring mFél‘J‘rsftle q 26 15-25 10
Outfall 1 . Flush--

- 413.301 -
AFFF Area 3 MALMS03-MWO002 | 1196563.284 | 1549373.192 | 3413.3 3413.90 30 Dry boring mounted 30 9.6-29.6 20
MALMS03-MWO003 | 1196644.162 | 1549313.383 | 3410.244 3410.76 30 Dry boring nfolzrsl?e-d 21 10.3-20.3 10
Outfall 3 | MALMS04-MWO001 | 1197074.899 | 1555146.577 | 3394.493 | 3391.85 | 15 5 Stick-up 15 | 46-146 | 10
AFFF Area4 | \JALMS04-MW002 | 1196961.839 | 1555120.367 | 3395.430 | 3393.70 15 3 Stick-up 14 3-13 10
MALMS05-MWO001 | 1192968402 | 1550979317 | 3469.795 | 3470.04 | 20 8 mFoll‘l‘fftle q 18.5 7-17 10

Hangar 1440 E 3472 552 . Flush- i
AFFF Area 5 MALMSO05-MWO002 | 1192604.548 | 1550713.045 . 3473.09 30 Dry boring mounted 26 5-25 20
ST05-MWS5! 1193095.274 | 1550723.951 | 3467.98 Unknown 20 Unknown Flush- 18 3-18 15

mounted
M2027.0003 D-1 2/13/2018




Approximate
Total Depth Total
Northin Eastin g:si::f g:;:;; 1;(: Boring | Groundwater | Wellhead Well Iii:iff:l Screen
AFFF Area Well Identification g g g . Depth | Encountered | Completion | Depth Length
(feet) (feet) Elevation | Elevation . (feet
(feet) (feet) (feet During Type (feet bgs) (feet)
bgs) Drilling bgs)
(feet bgs)
PH3-MW1? 1193256.508 | 1551921.453 | 3473.03 Unknown 20 Unknown Unknown’ 20 5-20 15
Fire Station PH3-MW2? 1193189.620 | 1551878.013 | 3472.65 Unknown 20 Unknown Unknown?® 20 5-20 15
(Bgalg)ing PH3-MW4> 1193206.423 | 1551842.799 | 3473.27 | Unknown | 20 Unknown Unknown’ 20 5-20 15
AFFF Area 6 PH3-MW52 1193172.902 | 1551807.736 | 3473.65 Unknown 20 Unknown Unknown? 20 5-20 15
STO5-MWO4! | 1193414.015 | 1551837.635 | 346232 | Unknown | 20 Unknown mFOIL‘rSft‘e q 18 3-18 15

ITnitial Remedial Investigation Report Final IRP Site ST05 - Former Fuel Supply Lines, Malmstrom Air Force Base, Cascade County, Montana.

2Existing well data is from the Initial Remedial Investigation Report, Final Revision 1, IRP Site ST04 - Former Pumphouse 3, Malmstrom Air Force Base, Cascade County, Montana.
3At the time of the SI, the wellhead surface completions were not finished.

Northing and easting coordinates were recorded in US survey feet using the US State Plane 1983 coordinate system, Montana 2500. Elevations were recorded referenced to the North
American Vertical Datum 1988.
AFFF = aqueous film forming foam
FTA = fire training area

bgs = below ground surface ft = foot/feet

ID = identification

btoc = below top of casing

M2027.0003 D-2

2/13/2018




Appendix E
Data Validation Report and
Laboratory Data Tables



DATA VALIDATION REPORT

M2027.0003 (Omaha) Malmstrom AFB

SAMPLE DELIVERY GROUP: B6M4692, B6M8709, B791810

Prepared for

Aerostar SES LLC

December 28, 2016
July 10, 2017

Houston, Texas 77054

MEC, Inc. :
8864 Interchange Drive www.mecx.net ﬁ;’“‘:}
Vi

G

M2027.0003 E-1 9/29/2017



TABLE OF CONTENTS

ACRONYMS AND ABBREVIATIONS ....cceitttieeiiiteesiiteeesiieeeesieeesssateeeessabeeesssseeesssseesssnssenessnssensssnssens i
l. INTRODUCTION ...ttt etieeeieeeieeeteeestteesteeeteeessaeesseeessseeesseeessseesnseeeseeessseesssessnsesesssnesnseenns 1
Il. SAMPIE MaANAGEMENT......uiiiiie e e e e e s s e ab e e e e e s snstreeeeeeeeesnnrraeeeeanas 4

Il Method Analysis — Perfluorinated Compounds by EPA Modified Method 537 (E537M).. 8

1 e R o o o 1o Y =400 T ¢ V=TSR 8
1.2, CalIBration ...ooc.eeoieeee et e 8
.2.1. Initial Calibration ........ccoceeiieiiiiieeeeeee e 8

[11.2.2. Continuing Calibration ......cccceeciiircieiiiiecee e 8

1.3, Quality CoNtrol SAMPIES ......ceeiiiiiieeiiiee e e e e e e e e e 8
11.3.1. Method BIanks.....cc.coeuiriiriiiieeieeteeee ettt 8

SDGs B6M4692, BEM8709, and B791810........eevueeueeieenieenieeniieniee e eeeeeeeeeens 8

[11.3.2. Laboratory Control SAmPIes .......cccccvieiiiciiieiiiiee e 9

[11.3.3. SUIMTOEAte RECOVEIY ..ccvviiiiiiiiiiiiiiiiiiiieieeeeeeeeeeeeeeeeeee et ee et eeeeeeeeeeaeeeeeeaaeeeaeeeas 9

11.3.4. Matrix Spike/Matrix Spike DUPlICAte ......cceevveiieiiieciece e 10

L4, Field QC SAMPIES .ooiieeieeeceiee ettt e e e be e e e e e e e e nnbeeeesnees 10
[11.4.1. Field Blanks and Equipment Blanks.........cccccovciieriiciiee e, 11

SDGS B79L8BL0 ...ttt 11

[ST=] o I DTN o Tor= N =PRI 11

[1.5.  Internal Standards Performance .........ccceveeriiienieeniee e 12
1.6.  Compound Identification .....cccccoeiiiiiiie i e 13
ll.7.  Compound Quantification and Reported Detection LimitS........cccoeevveerriciveeennne 13
1 TV =T o o< o o 4 F= Y Vol TSR 13
V. SUMMAry and CONCIUSIONS......iiiiiiiiiietete ettt st s st 14
V.1, PrECISION «eeeiiiiiiiite ettt s s e e s s 14
IV 2. ACCUIQCY .uuuuuuuuueutueueueeeeeeeutaeeeeeeeeeeeereeereraeerrrrrar e rrarrarereararrerererreeeeaeeeeeeeeeeeeeeaeeeeees 14
LY T 0= T o T =TT =) A V7= L] 14
IV.4.,  ComParability ...ccooeciieieeee e e e e 14

Houston, Texas 77054

MECX, Inc. ¢
8864 Interchange Drive www.mecx.net é:\n%
i

M2027.0003 E-2



LY T 00 10 o o] 1= =T [ F]- PP 14

V. RETIENCES ..ottt e e e e ettt e e s e e e e et bbb s e s eeeesssbaaaseeaaans 15

TABLES
1 - Sample Identification
2 — Data Qualifier Reference
3 - Reason Code Reference
4-Initial Calibration
5-Surrogate Recoveries
6-MS/MSD Recoveries
7-FB/EB Detects
8-FD RPDs

9-Internal Standards Percent Recovery

MEC%, Inc.
8864 Interchange Drive www.mecx.net

Houston, Texas 77054

M2027.0003 E-3



DATA VALIDATION REPORT
MALMSTROM PFCs
Vi

DECEMBER 28, 2016 AND JuLy 10, 2017

ACRONYMS AND ABBREVIATIONS

°C Celsius

% Percent

%D percent difference

B blank contamination

CB calibration blank

CCAL continuing calibration

CcCB continuing calibration blank
ccv continuing calibration verification
coc chain of custody

CLP Contract Laboratory Program
EPA US Environmental Protection Agency
ER equipment rinsate

FB field blank

FD field duplicate

ICAL initial calibration

ICB initial calibration blank

ICL instrument calibration limit

ICV initial calibration verification

IS internal standard

J estimated value

LCS laboratory control sample

LOD limit of detection

LOQ limit of quantification

MB method blank

MDL method detection limit

MS matrix spike

MSD matrix spike duplicate

ND nondetect

PARCC precision, accuracy, representativeness, comparability, completeness
PFC perfluorinated compound
QAPP Quality Assurance Program Plan
QcC quality control

Qsm Quality Systems Manual

R Rejected

RL reporting limit

RPD relative percent difference

RRF relative response factor

RSD relative standard deviation

SDG sample delivery group

TB trip blank

U not detected

uJ not detected; associated value is an estimate
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; DATA VALIDATION REPORT
MALMSTROM PFCs
— DECEMBER 28, 2016 AND JuLy 10, 2017

. INTRODUCTION

Task Order Title: M2027.0003 (Omaha) Malmstrom AFB
Contract: W9128F-15-D-0051

MEC* Project No.: 1529.001H.00

Sample Delivery Groups: B6M4692, B6M8709, B791810
Project Manager: Jenny Vance

Matrix: Soil/Water

QC Level: Stage 2B, Stage 4

No. of Samples: 72

Laboratory: Maxxam Laboratories Mississauga, Ontario, Canada

TABLE 1 - SAMPLE IDENTIFICATION

Sample Name Lalz\lsa?:lple Matrix Collection Method Va:-i:‘z;\et:on
MALMS01-001-50-021 DGR819 SO | 13/10/16 12:20 E537M 4
MALMS01-001-50-921 DGR320 SO 13/10/1612:20 E537M 28
MALMS01-001-55-001 DGR817 SO 13/10/16 10:20 E537M 4
MALMSOL.001.55.901 DGR818 SO | 13/10/16 10:20 E537M 28
MALMS01-002-50-005 DGR822 SO | 14/10/16 11:00 E537M 28
MALMS01-002-55-001 DGR821 SO 14/10/16 8:15 E537M 28
MALMSO1.003-50.011 DGR824 SO | 14/10/16 16:05 E537M 2B
MALMS01-003-55-001 DGR823 SO | 14/10/16 14:30 E537M 28
MALMSOL-RS.005 DGR826 WG  15/10/16 8:55 E537M 28
MALMS02-001.50.020 DGR807 SO 12/10/2016 10:05 E537M 2B
MALMS02-001.50.920 DGR829 SO | 12/10/2016 10:00 E537M 2B
MALMS02-001.55.001 DGR804 SO | 11/10/2016 16:30 E537M 2B
MALMS02-001.55.901 DGR805 SO | 11/10/2016 16:30 E537M 2B
MALMS02-002-50.020 DGR809 SO 12/10/2016 13:35 E537M 2B
MALMS02-002-55.001 DGR808 SO 12/10/2016 10:38 E537M 2B
MALMS02-003-50-006 DGR327 SO 15/10/16 10:55 E537M 28
MALMS02-003-55-001 DGR825 SO 15/10/169:10 E537M 28
MALMS02-004-SD-001 DGR812 SO | 12/10/2016 16:30 E537M 28
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; DATA VALIDATION REPORT
MALMSTROM PFCs
— DECEMBER 28, 2016 AND JuLy 10, 2017

Sample Name Lalz\lsaa;:;ple Matrix Collection Method Va:-i:‘z;\et:on
MALMS02-004-SD-901 DGR813 SO | 12/10/2016 16:30 E537M 28
MALMS02-004-SW-001 DGR814 WG 12/10/2016 16:30 E537M 4
MALMS02-004-SW-901 DGR815 WG 12/10/2016 16:30 E537M 2B
MALMS02-005-SD-001 DGR810 SO | 12/10/2016 16:00 E537M 28
MALMS02-005-SW-001 DGR811 WG 12/10/2016 16:00 E537M 2B
MALMS02-RS-001 DGR806 WG 11/10/2016 16:15 E537M 2B
MALMS02-SB-001 DGR816 WG 13/10/16 9:30 E537M 2B
MALMS05-001-S0-007 DGR840 SO | 16/10/1612:20 E537M 28
MALMS05-001-55-001 DGR839 SO | 16/10/16 11:04 E537M 28
MALMS05-002-S0-011 DGR843 SO | 17/10/16 10:45 E537M 28
MALMS05-002-SS5-001 DGR841 SO 17/10/16 8:11 E537M 2B
MALMSO5-STO5MW4-009 DGR835 WG 13/10/16 14:06 E537M 2B
MALMSO05-STOSMW5-002 DGR836 WG 13/10/16 15:36 E537M 2B
MALMSO06-PH3MW1-019 DGR838 WG 14/10/16 10:50 E537M 4
MALMSO06-PH3MW2-009 DGR832 WG 13/10/16 10:26 E537M 2B
MALMS06-PH3MW4-009 DGR833 WG 13/10/16 11:41 E537M 2B
MALMS06-PH3MWS5-008 DGR834 WG 13/10/16 12:33 E537M 2B
MALMS-RS-002 DGR830 WG 12/10/2016 14:40 E537M 2B
MALMS-RS-003 DGR831 WG 13/10/16 10:55 E537M 2B
MALMS-RS-004 DGR837 WG 14/10/16 10:35 E537M 2B
MALMS-RS-006 DGR828 WG 16/10/16 11:00 E537M 2B
MALMS-RS-007 DGR842 WG 17/10/16 9:53 E537M 2B
MALMS03-001-SO-020 DHK769 SO 19/10/16 13:18 E537M 2B
MALMS03-002-SO-020 DHK772 SO . 20/10/16 15:20 E537M 2B
MALMS03-003-SO-009 DHK771 SO . 19/10/16 16:25 E537M 2B
MALMS03-004-SD-001 DHK775 SO . 21/10/16 8:05 E537M 4
MALMS03-004-SW-001 DHK776 WG 21/10/16 8:07 E537M 2B
MALMS04-001-GW-005 DHK802 WG 21/10/16 14:14 E537M 4
MALMS04-001-SO-002 DHK768 SO . 18/10/16 13:05 E537M 2B
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; DATA VALIDATION REPORT
MALMSTROM PFCs
— DECEMBER 28, 2016 AND JuLy 10, 2017

Sample Name Lalz\lsaa;:;ple Matrix Collection Method Va:-i:‘z;\et:on
MALMS04-001-SO-004 DHK766 SO 18/10/16 9:58 E537M 2B
MALMS04-001-SS-001 DHK765 SO 18/10/16 9:20 E537M 2B
MALMS04-002-GW-004 DHK799 WG 21/10/16 13:13 E537M 2B
MALMS04-002-GW-904 DHK800 WG 21/10/16 13:13 E537M 2B
MALMS04-002-55-001 DHK767 SO 18/10/16 12:57 E537M 2B
MALMS04-003-SD-001 DHK797 SO 21/10/16 15:15 E537M 2B
MALMS04-003-SW-001 DHK796 WG 21/10/16 15:20 E537M 2B
MALMS04-004-SD-001 DHK798 SO 21/10/16 15:30 E537M 2B
MALMS04-004-SW-001 DHK795 WG 21/10/16 15:35 E537M 2B
MALMS-IDWSOIL-001 DHK777 SO 21/10/16 9:45 E537M 2B
MALMS-IDWWATER-001 DHK803 WG 21/10/16 15:00 E537M 2B
MALMS-RS-008 DHK764 WG 18/10/16 8:44 E537M 2B
MALMS-RS-009 DHK770 WG 19/10/16 10:40 E537M 2B
MALMS-RS-010 DHK773 WG 20/10/16 13:47 E537M 2B
MALMS-RS-011 DHK774 WG 21/10/16 7:45 E537M 2B
MALMS01-001-GW-035 EII840 WG  2017-05-02 16:55 E537M 4
MALMS01-002-GW-030 ElI841 WG  2017-05-02 17:00 E537M 2B
MALMS03-001-GW-025 EII839 WG  2017-05-02 16:15 E537M 2B
MALMS03-002-GW-030 EII835 WG  2017-05-02 15:25 E537M 2B
MALMS03-003-GW-020 EII837 WG  2017-05-02 16:00 E537M 2B
MALMS03-003-GW-920 EII838 WG  2017-05-02 16:00 E537M 2B
MALMS05-001-GW-017 EII834 WG  2017-05-02 15:05 E537M 2B
MALMS05-002-GW-025 EII832 WG  2017-05-02 14:25 E537M 2B
MALMS05-002-GW-925 EII833 WG  2017-05-02 14:25 E537M 2B
MALMS-RS-012 EII836 wQ ' 2017-05-02 15:46 E537M 2B
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; DATA VALIDATION REPORT
e MALMSTROM PFCs
— DECEMBER 28, 2016 AND JuLY 10, 2017

Il SAMPLE MANAGEMENT

According to the case narratives and the chains-of-custody (COCs) provided by the laboratory for
sample delivery groups (SDGs) B6M4692 and B6M8709, and B791810:

e The case narrative for all SDGs noted no shipping problems were encountered.
e Field and laboratory personnel sighed and dated the COCs.

e Sample IDs for four samples in SDG B6M8709 were updated per client request, to correct
II_SO_” or II_SS_” to IISO.II

MEC* noted anomalies regarding sample management identified below:

e Most corrections to the COCs were initialed but not dated.
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e DATA VALIDATION REPORT
MALMSTROM PFCs
eV

DECEMBER 28, 2016 AND JuLY 10, 2017

TABLE 2 - DATA QUALIFIER REFERENCE

Qualifier Definition

R The sample results are rejected because of serious deficiencies in the ability to analyze the
sample and to meet quality control (QC) criteria. The presence or absence of the analyte
cannot be verified.

U The analyte was analyzed for but was nondetect (ND) above the reported sample
guantification limit.

B The reported concentration is less than 5 times the concentration reported in an associated
field or lab blank.

J The analyte was positively identified; the associated numerical value is the approximate
concentration of the analyte in the sample. J- denotes a low bias for the sample results and J+
for a high bias.

uJ The material was analyzed for but was ND. The associated value is an estimate and may be
inaccurate or imprecise.

TABLE 3 - REASON CODE REFERENCE

R:::Zn Definition
01 Sample received outside of 4+/-2 degrees Celsius (°C)
01A Improper sample preservation
02 Holding time exceeded
02A Extraction
02B Analysis
03 Instrument performance — outside criteria
03A* Bromofluorobenzene (BFB)
03B* Decafluorotriphenylphosphine (DFTPP)
03C* dichlorodiphenyltrichloroethane (DDT) and/or endrin % breakdown exceeds criteria
03D Retention time windows
03E Resolution
04 ICAL results outside specified criteria
04A Compound mean RRF QC criteria not met
04B Individual % RSD criteria not met
04C Correlation coefficient >0.995
04D ICAL % Recovery
05 Continuing calibration results outside specified criteria

Malmstrom DV Report.Rev3.Docx
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o DATA VALIDATION REPORT
o MALMSTROM PFCs
= DECEMBER 28, 2016 AND JuLY 10, 2017

Reason . ..
Code Definition

05A Compound mean RRF QC criteria not met

05B Compound % Difference QC criteria not met

06 Result qualified as a result of the 5x/10x blank correction
06A Method or preparation blank

06B ICB or CCB

06C ER
06D B

06E FB

07 Surrogate recoveries outside control limits

07A Sample

078 Associated MB or LCS

08 MS/MSD/Duplicate results outside criteria

08A MS and/or MSD recovery not within control limits (accuracy)
08B % RPD outside acceptance criteria (precision)

09* Post digestion spike outside criteria graphite furnace atomic absorption (GFAA)
10 Internal standards outside specified control limits

10A Recovery

108 Retention time

11 LCS recoveries outside specified limits

11A Recovery

11B % RPD (if run in duplicate)

12* Interference check standard

13* Serial dilution

14* Tentatively identified compounds

15 Quantification

16 Multiple results available; alternate analysis preferred

17 Field duplicate RPD criteria is exceeded

18* Percent difference between original and second column exceeds QC criteria
19 Professional judgment was used to qualify the data

20* Pesticide clean-up checks

21 Target compound identification

6
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e DATA VALIDATION REPORT
MALMSTROM PFCs

o DECEMBER 28, 2016 AND JuLy 10, 2017
Rg:::n Definition
22% Radiological calibration
23%* Radiological quantification
24 Reported result and/or lab qualifier revised to reflect validation findings

* Indicates that this code is not expected to apply to the evaluation of PFAS analyses
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DATA VALIDATION REPORT
MALMSTROM PFCs
Vi

DECEMBER 28, 2016 AND JuLY 10, 2017

. METHOD ANALYSIS — PERFLUORINATED COMPOUNDS BY MODIFIED EPA METHOD 537 (E537M)

L. Calvin of MEC reviewed the SDGs on December 23, 2016, January 17, 2017, January 19, 2017
111.1. HOLDING TIMES

SDGs B6M4692, B6M8709, and B791810
Extraction and analytical holding times were met. The soil and water samples were extracted within
14 days of collection. All analyses were performed within 28 days of extraction.

111.2. CALIBRATION
Calibration criteria were met.
111.L2.1. INITIAL CALIBRATION

All recoveries were within 70-130% for the lowest level of each initial calibration and 75-125% for
the remaining levels. All correlation coefficient r values were within the control limit of 20.995, with
exceptions affecting sample data noted below. Results for the outliers were qualified as estimated
(J or UJ) in the affected samples. The calculated peak asymmetry factors were within the control
range of 0.8-1.5. The initial calibration verification (ICV) recoveries were within the control limits of
75-125%. It should be noted that the laboratory utilized a weighted (1/X) linear internal standard
curve which was not forced through zero as the calibration method.

Table 4-Initial Calibration
SDGs B6M4692, B6M8709

ICAL date / instrument Analyte rValue Affected Samples
11/02/2016 / LCMSO03 PFDS 0.994 MALMS01-001-S5-001
MALMSO03-004-SW-001, MALMS04-001-GW-005
6:2 FTS 0.990 ! !
MALMS04-002-GW-004,
10/27/2016 / LCMS03 PFDOA 0.993 MALMS04-002-GW-904, MALMS04-004-SW-001
PFDoA 0.993 MALMS04-003-SW-001, MALMS-IDWWATER-001

SDG B791810
Initial calibration criteria were met.

111.2.2. CONTINUING CALIBRATION

SDGs B6M4692, B6M8709, and B791810
Continuing calibration verification (CCV) recoveries were within the control limits of 75-125%.

111.3. QUALITY CONTROL SAMPLES
[11.3.1. METHOD BLANKS

SDGSs B6M4692, B6M8709, AND B791810

Seven method blanks were associated with the analyses of the soil samples and five were associated
with the water samples. The method blanks had no target analyte detects above the respective soil
and water detection limits (DLs).
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DATA VALIDATION REPORT
MALMSTROM PFCs
Vi

DECEMBER 28, 2016 AND JuLY 10, 2017

111.3.2. LABORATORY CONTROL SAMPLES

SDGs B6M4692, B6M8709, and B791810
Recoveries were within the control limits of 70-130%, and RPDs for LCS/LCSD pairs were within the
control limit of <30%.

[11.3.3. SURROGATE RECOVERY

Surrogate standard recoveries were within the QAPP control limits of 80-140% for soils and 70-130%
for waters, with exceptions listed in the table below. Nondetected results associated with the low
recoveries were qualified as estimated (UJ) and detects were qualified as estimated (J). Detects
associated with high recoveries were qualified as estimated (J). Nondetects were not qualified for
high recoveries.

Table 5-Surrogate Recoveries

SDGs B6M4692, B6M8709

Surrogate Samples % Recovery ‘ Affected Target Analytes
MALMS02-002-SS-001 79%
MALMS02-005-SD-001 72%
MALMS02-004-SD-001 74%
MALMS02-004-SD-901 59%
MALMS03-001-5S0-020 70%
13C4-perfluorooctanesulfonate MALMS03-002-S0-020 77% All sulfonate analytes
MALMS03-004-SD-001 59%
MALMS04-001-SO-002 61%
MALMS04-002-SS-001 77%
MALMS04-004-SD-001 66%
MALMS02-005-SD-001 77%
MALMS02-004-SD-001 72%
L MALMS02-004-SD-901 61% .
13C4-perfluorooctanoic acid MALMS03-004-SD-001 69% All acid analytes
MALMS04-001-SO-002 67%
MALMS04-004-SD-001 74%
MALMS02-001-S0-020 78%
MALMS02-002-SS-001 66%
MALMS02-002-SO-020 78%
MALMS02-005-SD-001 72%
MALMS02-004-SD-001 52%
MALMS02-004-SD-901 73%
MALMS01-001-S0-921 70%
. MALMS01-002-S5-001 73%
13C8-perfluorooctanesulfonamide MALMS01-003-SS-001 739% PFOSA
MALMS01-003-S0-011 70%
MALMS02-003-50-006 73%
MALMS02-001-5S0-920 76%
MALMS05-001-55-001 71%
MALMS05-001-S0-007 69%
MALMS06-PH3MW1-019 67%
MALMS03-003-SO-009 75%
9
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Surrogate Samples % Recovery \ Affected Target Analytes
MALMS03-004-SD-001 58%
MALMS04-001-SO-002 63%
MALMS04-001-SO-004 61%
MALMS04-001-55-001 76%
MALMS04-003-SD-001 61%
MALMS04-004-SD-001 53%
MALMS-IDWSOIL-001 64%
SDG B791810
Surrogate Samples % Recovery \ Affected Target Analytes
13C4-perfluorooctanesulfonate MALMS05-001-GW-017 159% All sulfonate analyte
MALMS03-002-GW-030 | 149% detects
13C4-perfluorooctanoic acid MALMS05-001-GW-017 131% All acid analyte detects
MALMS03-002-GW-030 138%
13C8-perfluorooctanesulfonamide MALMS03-003-GW-920 67% PFOSA

[11.3.4. MATRIX SPIKE/MATRIX SPIKE DUPLICATE

MS/MSD analyses were performed on soil samples MALMS01-001-SS-001, MALMS01-001-S0-021,
MALMS04-001-S0-004, and MALMS02-004-SD-001 and on water samples MALMS02-004-SW-001
MALMS04-002-GW-004, and MALMS05-001-GW-017. MS/MSD recoveries and RPDs were reported
as not calculated (NC) by the laboratory for analytes present in the parent sample at concentrations
>4x the spike amount. Remaining recoveries and RPDs were within the control limits of 70-130% and
<30%, respectively, with exceptions affecting sample data noted below. Qualifications were not
assigned for single recovery outliers not present in both the MS and MSD. Detects in the parent sample
associated with both recovery outliers and RPD outliers were qualified as estimated (J).

Table 6-MS/MSD Recoveries

SDG B6M4692

Parent Sample GE MS/MSD Recoveries
6:2 FTS 229% / 276%

MALMS01-001-SO-021 PFHxS 136% / 172%
PFOS 186% / 245%

SDGs B791810

Parent Sample Analyte MS/MSD Recoveries  RPD outliers
PFBS 32%/ acceptable 98%

MALMS05-001-GW-017 PFHxA acceptable 34%
PFPeA 47% [ acceptable 57%

111.4. FIELD QC SAMPLES

MECX evaluated field QC samples, and if necessary, qualified based on method blanks and other
laboratory QC results affecting the usability of the field QC data. MECX used the remaining detects

10

Malmstrom DV Report.Rev3.Docx
RV3

M2027.0003 E-14 9/29/2017



DATA VALIDATION REPORT
MALMSTROM PFCs
DECEMBER 28, 2016 AND JuLY 10, 2017

©)

to evaluate the associated site samples. Findings associated with field QC samples are summarized
below.

l11.4.1. FIELD BLANKS AND EQUIPMENT BLANKS

Sample MALMS-SB-001 was identified as the field blank associated with this SDG, and samples
MALMSO02-RS-001, MALMS-RS-002, MALMS-RS-003, MALMS-RS-004, MALMS-RS-005, MALMS-RS-
006, MALMS-RS-007, MALMS-RS008, MALMS-RS009, MALMS-RS010, MALMS-RS011, and MALMS-
RS012 were identified as the equipment blanks associated with the site samples. The field blank and
several equipment blanks had trace level detects below the LOQ for one or more target analytes
present at concentrations considered insufficient to qualify soil site sample results. The table below
lists the field blank and equipment blank detects. The equipment blanks were associate with
samples collected from the previous rinsate to the date and time of the subsequent rinsate. No
gualifications were assigned.

Table 7-FB/EB Detects
SDGs B6M4692, B6M8709

Field or Equipment Blank Detects Concentration
MALMS-SB-001 PFOS 0.0062 pg/L
MALMSO02-RS-001 PFUNA 0.0037 pg/L
MALMS-RS-002 none -
MALMS-RS-003 PFUNA 0.0039 pg/L
MALMS-RS-004 none -
MALMS-RS-005 none --
MALMS-RS-006 PFOS 0.0046 pg/L
MALMS-RS-007 none --
8:2 FTS 0.0062 pg/L
MALMS-RS-008 perfluorobutanoic acid 0.0070 ug/L
PFOS 0.017 pg/L
PFOS 0.0060 ug/L
MALMS-RS-009 perfluorotridecanoic acid 0.0060 pg/L
perfluorobutanoic acid 0.0068 pg/L
MALMS-RS-010 PFHpA 0.0053 pg/L
perfluorotridecanoic acid 0.0065 pg/L
PFHpA 0.0053 pg/L
MALMS-RS-011 perfluorotridecanoic acid 0.0062 ug/L

SDGs B791810

Field or Equipment Blank
MALMS-RS-012

Detects
none

Concentration

FIELD DUPLICATES

The following were identified as soil field duplicate pairs: MALMS02-004-SD-001 / MALMS02-004-
SD-901, MALMS01-001-S0O-021 / MALMS01-001-SO-921, MALMS01-001-S5-001 / MALMS01-001-
$S-901. Water samples MALMS02-004-SW-001 / MALMS02-004-SW-901, MALMS04-002-GW-004 /
MALMS04-002-GW-904, MALMS03-003-GW-020, MALMS03-003-GW-920, and MALMS05-002-GW-
025 / MALMS05-002-GW-925 were identified as field duplicate pairs. RPDs for detects above the
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LOQ were within the control limit of <30%, and detects below the LOQ were within the reasonable
control limit of £LOQ, with exceptions noted in the table below. Results for the RPD outliers were
qualified as estimated (J) in both samples of the pair.

Table 8-FD RPDs
SDGs B6M4692, B6M8709

Field Duplicate Pair Analyte ‘ RPD outliers ‘

PFHXS 69%

PFNA 78%
MALMS02-004-SD-001 / MALMS02-004-SD-901 PEOA 71%

PFOS 98%
MALMS01-001-SO-021 / MALMS01-001-S0-921 6:2 FTS 37%
MALMS01-001-S5-001 / MALMS01-001-55-901 6:2 FTS 33%

SDGs B791810

Field Duplicate Pair Analyte ‘ RPD outliers ‘
MALMS03-003-GW-020 / MALMS03-003-GW-920 | NA none
MALMS05-002-GW-025 / MALMS05-002-GW-925 | PFBS 59%

I11.5. INTERNAL STANDARDS PERFORMANCE

The labeled internal standard recoveries were within the control limits of £50% of the average peak
areas of the initial calibration, with one exception noted in the table below. Results for the
associated target compounds were qualified as estimated (UJ and J, respectively,) in the affected
samples.

Table 9-Internal Standards Percent Recovery

SDGs B6M4692, B6M8709

Internal Standard % Recovery | Affected Sample Associated Target Analytes

49% MALMS05-STO5MW4-009
MPFBA 21% MALMS06-PH3MW1-019 PFBA

41% MALMS06-PH3MW4-009

o _004-SW-
MPFTeDA 32;: mﬁtngiggjszvggi PFTeDA and PFTrDA
SDG B791810

Internal Standard % Recovery  Affected Samples Associated Target Analyte(s)
M2-6:2-FTS 197% MALMS03-002-GW-030 6:2-FTS
M2-8:2-FTS 159% MALMS03-002-GW-030 8:2-FTS

33% MALMS05-002-GW-025

32% MALMSO05-002-GW-925

35% MALMS05-001-GW-017
MPFBA 26% MALMS03-003-GW-020 PFBA

23% MALMS03-003-GW-920

28% MALMS03-001-GW-025

30% MALMS01-001-GW-035
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Internal Standard % Recovery  Affected Samples Associated Target Analyte(s)
MPFOS 159% MALMS05-001-GW-017 PFOS

MPFPeA 45% MALMS03-002-GW-030 PFPeA

MPFHxS 152% MALMS03-002-GW-030 PFHxS

111.6. COMPOUND IDENTIFICATION

SDGs B6M4692, B6M8709, B791810

Compound identification was verified for a representative number of samples. The laboratory
analyzed for 18 perfluorinated compounds by Modified EPA Method 537. Review of retention times
and the ion chromatograms indicated no issues with compound identification.

111.7. COMPOUND QUANTIFICATION AND REPORTED DETECTION LIMITS

SDGs B6M4692, B6M8709

Calculations were verified and the sample results reported on the sample result summaries were
verified against the raw data for the following samples: soil samples MALMS01-001-SO-021,
MALMS01-001-S5-001, MALMS03-004-SD-001, and MALMSO05-001-SO-007, and water samples
MALMS02-004-SW-001, MALMS04-001-GW-005, and MALMS06-PH3MW1-019. Quantitation
verification was limited based upon the significant figures presented in the raw data and were
therefore estimations of the actual sample amounts. The reviewer considered the concentration
verified within that limitation. The laboratory calculated and reported compound-specific detection
limits. Detects below the LOQ were qualified as estimated (J). Nondetects are valid to the MDL.

Soil samples MALMS06-PH3MW2-009, MALMS01-001-S5-001, MALMS01-001-SS-901, MALMSO01-
002-S0O-005, and MALMS01-003-SS-001 were initially analyzed at dilutions and were reanalyzed at
further dilutions for concentrations of PFOS above the linear range of the calibration in the initial
dilutions. Water samples MALMS06-PH3MW2-009, MALMS06-PH3MW4-009, MALMS06-PH3MW5-
008, MALMS04-001-GW-005, MALMS04-003-SW-001, and MALMS-IDWWATER-001 were analyzed
at initial dilutions or analyzed undiluted and reanalyzed at dilutions for one or more target analytes
detected above the linear range of the calibration. Remaining analytes were reported from the
undiluted or least dilute analyses of the samples.

SDG B791810
Sample MALMS01-002-GW-030 was analyzed at 2x and 20x dilutions to report several target
compounds within the linear range of the calibration. Although nondetects in the previous SDGs
were reported to the MDL, nondetects in SDG B791810 were reported to the LOD, per DoD QSM v.
5.1 guidelines.

111.8. SYSTEM PERFORMANCE

SDGs B6M4692, B6M8709, and B791810
No issues were noted with system performance.
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V. SUMMARY AND CONCLUSIONS

MECX evaluated a total of 1062 data records from field samples during the validation and qualified
226 records (21.3% of the data) as estimated values (J/UJ). The qualification was required for initial
calibration outliers, MS/MSD recovery and RPD outliers, surrogate recovery outliers, internal
standard recovery outliers and field duplicate precision outliers. Nondetect compounds were
flagged (U) to indicate that the compound was analyzed for but not detected above the laboratory
detection limit (MDL). Specific qualification were discussed in the text above.

Overall, the quality of the data was acceptable. The precision (97.6%) and accuracy (79.6%) were
acceptable to the project. Other data quality indicators (DQI) (representativeness, comparability
and completeness) met the project objectives. Each of these DQls is discussed below.

IV.1.PRECISION

Precision is a measure of the agreement between duplicate sample measurements of the same
guantity and is reflected in the relative percent difference (RPD) between spikes and the RPD for
the field duplicate pair analysis. Precision was measured at 97.6%. Precision was considered
acceptable for the project.

IV.2. ACCURACY

Accuracy is measured by the results from the recovery of known amounts of compounds or
elements from method blanks, laboratory control samples (LCS), matrix spikes (MS), internal
standards and surrogate recoveries. The accuracy was 79.6%. The lower precision value was largely
due to the number of surrogate outliers primarily in the soil samples.

IV.3.REPRESENTATIVENESS

The measures of representativeness — sample handling, analytical blank analysis, were met.
Designated analytical protocols were followed. The laboratory did utilize a weighted 1/X calibration
curve which was not forced through zero. Although this is a deviation from Method 537, it is
acceptable on DoD projects and was considered acceptable by the reviewer. Holding times were
met for the analyses. No analytical problems were noted which would impact data
representativeness.

IV.4.COMPARABILITY

The samples were analyzed using appropriate approved methods of analysis. All data were reported
correctly using standard units.

IV.5.COMPLETENESS

Completeness is the amount of validated data compared to the planned amount of data and is
expressed as a percentage of the usable data divided by the total number of data points. Of the
1062 data points, no data points were rejected, resulting in a completeness of 100%.
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Validated Sample Result Forms: B6M4692

Analysis Method  EPA 537 m
Sample Name MALMS01-001-SO-021 Matrix Type: S Result Type: TRG
Lab Sample Name: DGR819 Sample Date/Time: 2016-10-13 12:20 Validation Level: Stage 4
Analyte CAS No Result RDL MDL Result Lab Validation Validation
Value Units  Qualifier Qualifier Reason Code
6:2 FLUOROTELOMER SULFONATE 27619-97-2 29 1.0 0.25 ug/kg J 08A;17
8:2 FLUOROTELOMER SULFONATE 39108-34-4 <0.21 1.0 0.21 ug/kg U U
PERFLUOROBUTANE SULFONATE 375-73-5 0.38 1.0 0.25 ug/kg J
PERFLUOROBUTANOIC ACID 375-22-4 0.39 1.0 0.23 ug/kg J J
PERFLUORODECANE SULFONATE 335-77-3 <0.20 1.0 0.20 ug/kg U U
PERFLUORODECANOIC ACID 335-76-2 <0.28 1.0 0.28 ug/kg U U
PERFLUORODODECANOIC ACID 307-55-1 <0.24 1.0 0.24 ug/kg U U
PERFLUOROHEPTANOIC ACID 375-85-9 0.63 1.0 0.18 ug/kg J J
PERFLUOROHEXANE SULFONATE 108427-53-8 9.9 1.0 0.19 ug/kg J 08A
PERFLUOROHEXANOIC ACID 307-24-4 2.0 1.0 0.21 ug/kg
PERFLUORONONANOIC ACID 375-95-1 0.15 1.0 0.14 ug/kg J J
PERFLUOROOCTANE SULFONAMIDE 754-91-6 0.74 1.0 0.17 ug/kg J J
PERFLUOROOCTANE SULFONATE 1763-23-1 19 1.0 0.16 ug/kg J 08A
PERFLUOROOCTANOIC ACID 335-67-1 7.1 1.0 0.12 ug/kg
PERFLUOROPENTANOIC ACID 2706-90-3 14 1.0 0.21 ug/kg
PERFLUOROTETRADECANOIC ACID  376-06-7 <0.22 1.0 0.22 ug/kg U
PERFLUOROTRIDECANOIC ACID 72629-94-8 <0.25 1.0 0.25 ug/kg
PERFLUOROUNDECANOIC ACID 2058-94-8 <0.26 1.0 0.26 ug/kg U
Monday, February 06, 2017 Page 1 of 40
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Analysis Method  EPA 537 m
Sample Name MALMS01-001-SO-921 Matrix Type: S Result Type: TRG
Lab Sample Name: DGR820 Sample Date/Time: 2016-10-13 12:20 Validation Level: Stage 2B
Analyte CAS No Result RDL MDL Result Lab Validation Validation
Value Units  Qualifier Qualifier Reason Code
6:2 FLUOROTELOMER SULFONATE 27619-97-2 20 0.94 0.24 ug/kg J 17
8:2 FLUOROTELOMER SULFONATE ~ 39108-34-4 <020  0.94 0.20 ug/kg u
PERFLUOROBUTANE SULFONATE 375-73-5 <0.24 094 0.24 ug/kg U u
PERFLUOROBUTANOIC ACID 375-22-4 0.26 0.94 0.22 ugkg J J
PERFLUORODECANE SULFONATE 335-77-3 <019 094 0.19 ug/kg U u
PERFLUORODECANOIC ACID 335-76-2 <0.26 0.94 0.26 ug/kg U U
PERFLUORODODECANOIC ACID 307-55-1 <023 094 0.23 ug/kg U u
PERFLUOROHEPTANOIC ACID 375-85-9 0.17 0.94 0.17 ugkg J J
PERFLUOROHEXANE SULFONATE 108427-53-8 8.1 0.94 0.18 ug/kg
PERFLUOROHEXANOIC ACID 307-24-4 1.8 0.94 0.20 ug/kg
PERFLUORONONANOIC ACID 375-95-1 <0.13  0.94 0.13 ug/kg U U
PERFLUOROOCTANE SULFONAMIDE ~ 754-91-6 0.29 0.94 0.16 ugkg  J J 07A
PERFLUOROOCTANE SULFONATE 1763-23-1 16 0.94 0.15 ug/kg
PERFLUOROOCTANOIC ACID 335-67-1 6.1 0.94 0.11 ug/kg
PERFLUOROPENTANOIC ACID 2706-90-3 1.2 0.94 0.20 ug/kg
PERFLUOROTETRADECANOIC ACID  376-06-7 <021 094 0.21 ug/kg u
PERFLUOROTRIDECANOIC ACID 72629-94-8 <0.24 094 0.24 ug/kg
PERFLUOROUNDECANOIC ACID 2058-94-8 <0.24 094 0.24 ug/kg U
Monday, February 06, 2017 Page 2 of 40
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Analysis Method  EPA 537 m
Sample Name MALMS01-001-SS-001 Matrix Type: S Result Type: TRG
Lab Sample Name: DGR817 Sample Date/Time: 2016-10-13 10:20 Validation Level: Stage 4
Analyte CAS No Result RDL MDL Result Lab Validation Validation
Value Units  Qualifier Qualifier Reason Code
6:2 FLUOROTELOMER SULFONATE ~ 27619-97-2 100 9.7 2.4 ug/kg J 17
8:2 FLUOROTELOMER SULFONATE ~ 39108-34-4 25 9.7 2.0 ug/kg
PERFLUOROBUTANE SULFONATE 375-73-5 43 9.7 2.4 ug/kg J J
PERFLUOROBUTANOIC ACID 375-22-4 43 9.7 2.2 ug/kg J J
PERFLUORODECANE SULFONATE 335-77-3 <1.9 9.7 1.9 ug/kg u uJ 04C
PERFLUORODECANOIC ACID 335-76-2 <2.7 9.7 2.7 ug/kg u U
PERFLUORODODECANOIC ACID 307-55-1 <2.3 9.7 2.3 ug/kg U u
PERFLUOROHEPTANOIC ACID 375-85-9 3.9 9.7 1.7 ug/kg J J
PERFLUOROHEXANE SULFONATE 108427-53-8 47 9.7 1.8 ug/kg
PERFLUOROHEXANOIC ACID 307-24-4 13 9.7 2.0 ug/kg
PERFLUORONONANOIC ACID 375-95-1 35 9.7 1.4 ug/kg J J
PERFLUOROOCTANE SULFONAMIDE  754-91-6 26 9.7 1.6 ug/kg
PERFLUOROOCTANE SULFONATE 1763-23-1 890 97 16 ug/kg
PERFLUOROOCTANOIC ACID 335-67-1 26 9.7 1.2 ug/kg
PERFLUOROPENTANOIC ACID 2706-90-3 9.7 9.7 2.0 ug/kg J J
PERFLUOROTETRADECANOIC ACID ~ 376-06-7 <2.1 9.7 21 ug/kg u u
PERFLUOROTRIDECANOIC ACID 72629-94-8 <2.4 9.7 2.4 ug/kg U u
PERFLUOROUNDECANOIC ACID 2058-94-8 <25 9.7 2.5 ug/kg u U
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Analysis Method  EPA 537 m
Sample Name MALMS01-001-SS-901 Matrix Type: S Result Type: TRG
Lab Sample Name: DGR818 Sample Date/Time: 2016-10-13 10:20 Validation Level: Stage 2B
Analyte CAS No Result RDL MDL Result Lab Validation Validation
Value Units  Qualifier Qualifier Reason Code
6:2 FLUOROTELOMER SULFONATE 27619-97-2 72 9.3 2.3 ug/kg J 17
8:2 FLUOROTELOMER SULFONATE ~ 39108-34-4 21 9.3 2.0 ug/kg
PERFLUOROBUTANE SULFONATE 375-73-5 3.7 9.3 2.3 ugkg J J
PERFLUOROBUTANOIC ACID 375-22-4 3.7 9.3 2.1 ugkg  J J
PERFLUORODECANE SULFONATE 335-77-3 <1.9 9.3 1.9 ug/kg U u
PERFLUORODECANOIC ACID 335-76-2 <2.6 9.3 2.6 ug/kg U U
PERFLUORODODECANOIC ACID 307-55-1 <2.2 9.3 22 ug/kg U u
PERFLUOROHEPTANOIC ACID 375-85-9 34 9.3 1.7 ugkg  J J
PERFLUOROHEXANE SULFONATE 108427-53-8 35 9.3 1.8 ug/kg
PERFLUOROHEXANOIC ACID 307-24-4 11 9.3 2.0 ug/kg
PERFLUORONONANOIC ACID 375-95-1 3.2 9.3 1.3 ugkg J J
PERFLUOROOCTANE SULFONAMIDE ~ 754-91-6 16 9.3 1.6 ug/kg
PERFLUOROOCTANE SULFONATE 1763-23-1 800 93 15 ug/kg
PERFLUOROOCTANOIC ACID 335-67-1 20 9.3 1.1 ug/kg
PERFLUOROPENTANOIC ACID 2706-90-3 8.1 9.3 2.0 ugkg J J
PERFLUOROTETRADECANOIC ACID  376-06-7 <2.0 9.3 2.0 ug/kg U u
PERFLUOROTRIDECANOIC ACID 72629-94-8 <2.3 9.3 2.3 ug/kg U u
PERFLUOROUNDECANOIC ACID 2058-94-8 <2.4 9.3 2.4 ug/kg U U
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Analysis Method  EPA 537 m

Sample Name MALMS01-002-SO-005 Matrix Type: S Result Type: TRG

Lab Sample Name: DGR822 Sample Date/Time: 2016-10-14 11:00 Validation Level: Stage 2B
Analyte CAS No Result RDL MDL Result Lab Validation Validation

Value Units  Qualifier Qualifier Reason Code

6:2 FLUOROTELOMER SULFONATE ~ 27619-97-2 1500 100 25 ug/kg
8:2 FLUOROTELOMER SULFONATE ~ 39108-34-4 3100 100 21 ug/kg
PERFLUOROBUTANE SULFONATE 375-73-5 <25 100 25 ug/kg u
PERFLUOROBUTANOIC ACID 375-22-4 <23 100 23 ug/kg u
PERFLUORODECANE SULFONATE 335-77-3 69 100 20 ugkg J J
PERFLUORODECANOIC ACID 335-76-2 <28 100 28 ug/kg U U
PERFLUORODODECANOIC ACID 307-55-1 28 100 24 ugkg J J
PERFLUOROHEPTANOIC ACID 375-85-9 25 100 18 ugkg J J
PERFLUOROHEXANE SULFONATE 108427-53-8 280 100 19 ug/kg
PERFLUOROHEXANOIC ACID 307-24-4 75 100 21 ugkg J J
PERFLUORONONANOIC ACID 375-95-1 38 100 14 ugkg J J
PERFLUOROOCTANE SULFONAMIDE  754-91-6 380 100 17 ug/kg
PERFLUOROOCTANE SULFONATE 1763-23-1 11000 1000 160 ug/kg
PERFLUOROOCTANOIC ACID 335-67-1 110 100 12 ug/kg
PERFLUOROPENTANOIC ACID 2706-90-3 66 100 21 ugkg  J J
PERFLUOROTETRADECANOIC ACID  376-06-7 <22 100 22 ug/kg U u
PERFLUOROTRIDECANOIC ACID 72629-94-8 <25 100 25 ug/kg U u
PERFLUOROUNDECANOIC ACID 2058-94-8 27 100 26 ugkg  J J
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Analysis Method  EPA 537 m
Sample Name MALMS01-002-SS-001 Matrix Type: S Result Type: TRG
Lab Sample Name: DGR821 Sample Date/Time: 2016-10-14 08:15 Validation Level: Stage 2B
Analyte CAS No Result RDL MDL Result Lab Validation Validation
Value Units  Qualifier Qualifier Reason Code
6:2 FLUOROTELOMER SULFONATE ~ 27619-97-2 <0.28 1.1 0.28 ug/kg U U
8:2 FLUOROTELOMER SULFONATE ~ 39108-34-4 <0.23 1.1 0.23 ug/kg U u
PERFLUOROBUTANE SULFONATE 375-73-5 1.4 1.1 0.28 ug/kg
PERFLUOROBUTANOIC ACID 375-22-4 2.8 1.1 0.25 ug/kg
PERFLUORODECANE SULFONATE 335-77-3 <0.22 1.1 0.22 ug/kg U u
PERFLUORODECANOIC ACID 335-76-2 0.33 1.1 0.31 ugkg  J J
PERFLUORODODECANOIC ACID 307-55-1 <0.26 1.1 0.26 ug/kg U u
PERFLUOROHEPTANOIC ACID 375-85-9 0.88 1.1 0.20 ugkg J J
PERFLUOROHEXANE SULFONATE 108427-53-8 12 1.1 0.21 ug/kg
PERFLUOROHEXANOIC ACID 307-24-4 3.2 1.1 0.23 ug/kg
PERFLUORONONANOIC ACID 375-95-1 1.9 1.1 0.15 ug/kg
PERFLUOROOCTANE SULFONAMIDE ~ 754-91-6 0.27 1.1 0.19 ugkg  J J 07A
PERFLUOROOCTANE SULFONATE 1763-23-1 30 1.1 0.18 ug/kg
PERFLUOROOCTANOIC ACID 335-67-1 3.1 1.1 0.13 ug/kg
PERFLUOROPENTANOIC ACID 2706-90-3 6.0 1.1 0.23 ug/kg
PERFLUOROTETRADECANOIC ACID  376-06-7 <0.24 1.1 0.24 ug/kg u
PERFLUOROTRIDECANOIC ACID 72629-94-8 <0.28 1.1 0.28 ug/kg u
PERFLUOROUNDECANOIC ACID 2058-94-8 0.29 1.1 0.29 ugkg J J
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Analysis Method  EPA 537 m

Sample Name MALMS01-003-SO-011

Matrix Type: S

Result Type: TRG

Lab Sample Name: DGR824 Sample Date/Time: 2016-10-14 16:05 Validation Level: Stage 2B
Analyte CAS No Result RDL MDL Result Lab Validation Validation
Value Units  Qualifier Qualifier Reason Code

6:2 FLUOROTELOMER SULFONATE ~ 27619-97-2 15 0.97 0.24 ug/kg J 07A

8:2 FLUOROTELOMER SULFONATE ~ 39108-34-4 0.66 0.97 0.20 ugkg  J J 07A
PERFLUOROBUTANE SULFONATE 375-73-5 4.4 0.97 0.24 ug/kg J 07A
PERFLUOROBUTANOIC ACID 375-22-4 38 0.97 0.22 ug/kg J 07A
PERFLUORODECANE SULFONATE 335-77-3 <0.19 097 0.19 ug/kg uJ 07A
PERFLUORODECANOIC ACID 335-76-2 <0.27 0.97 0.27 ug/kg uJ 07A
PERFLUORODODECANOIC ACID 307-55-1 <023 097 0.23 ug/kg uJ 07A
PERFLUOROHEPTANOIC ACID 375-85-9 43 0.97 0.17 ug/kg J 07A
PERFLUOROHEXANE SULFONATE 108427-53-8 21 0.97 0.18 ug/kg J 07A
PERFLUOROHEXANOIC ACID 307-24-4 22 0.97 0.20 ug/kg J 07A
PERFLUORONONANOIC ACID 375-95-1 0.58 0.97 0.14 ugkg J J 07A
PERFLUOROOCTANE SULFONAMIDE ~ 754-91-6 0.30 0.97 0.16 ugkg  J J 07A
PERFLUOROOCTANE SULFONATE 1763-23-1 29 0.97 0.16 ug/kg J 07A
PERFLUOROOCTANOIC ACID 335-67-1 9.2 0.97 0.12 ug/kg J 07A
PERFLUOROPENTANOIC ACID 2706-90-3 13 0.97 0.20 ug/kg J 07A
PERFLUOROTETRADECANOIC ACID  376-06-7 <021 097 0.21 ug/kg uJ 07A
PERFLUOROTRIDECANOIC ACID 72629-94-8 <0.24 097 0.24 ug/kg uJ 07A
PERFLUOROUNDECANOIC ACID 2058-94-8 0.27 0.97 0.25 ugkg J J 07A
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Analysis Method  EPA 537 m

Sample Name MALMS01-003-SS-001

Matrix Type: S

Result Type: TRG

Lab Sample Name: DGR823 Sample Date/Time: 2016-10-14 14:30 Validation Level: Stage 2B
Analyte CAS No Result RDL MDL Result Lab Validation Validation
Value Units  Qualifier Qualifier Reason Code
6:2 FLUOROTELOMER SULFONATE ~ 27619-97-2 1.1 0.92 0.23 ug/kg
8:2 FLUOROTELOMER SULFONATE ~ 39108-34-4 2.9 0.92 0.19 ug/kg
PERFLUOROBUTANE SULFONATE 375-73-5 0.72 0.92 0.23 ugkg  J J
PERFLUOROBUTANOIC ACID 375-22-4 2.4 0.92 0.21 ug/kg
PERFLUORODECANE SULFONATE 335-77-3 2.4 0.92 0.18 ug/kg
PERFLUORODECANOIC ACID 335-76-2 2.0 0.92 0.26 ug/kg
PERFLUORODODECANOIC ACID 307-55-1 0.47 0.92 0.22 ugkg  J J
PERFLUOROHEPTANOIC ACID 375-85-9 1.0 0.92 0.17 ug/kg
PERFLUOROHEXANE SULFONATE 108427-53-8 7.9 0.92 0.17 ug/kg
PERFLUOROHEXANOIC ACID 307-24-4 2.2 0.92 0.19 ug/kg
PERFLUORONONANOIC ACID 375-95-1 2.2 0.92 0.13 ug/kg
PERFLUOROOCTANE SULFONAMIDE ~ 754-91-6 45 0.92 0.16 ug/kg J 07A
PERFLUOROOCTANE SULFONATE 1763-23-1 110 9.2 15 ug/kg
PERFLUOROOCTANOIC ACID 335-67-1 38 0.92 0.11 ug/kg
PERFLUOROPENTANOIC ACID 2706-90-3 3.0 0.92 0.19 ug/kg
PERFLUOROTETRADECANOIC ACID  376-06-7 0.22 0.92 0.20 ugkg  J J
PERFLUOROTRIDECANOIC ACID 72629-94-8 <023 092 0.23 ug/kg U u
PERFLUOROUNDECANOIC ACID 2058-94-8 0.97 0.92 0.24 ug/kg
Monday, February 06, 2017 Page 8 of 40
M2027.0003 E-27 9/29/2017



Analysis Method  EPA 537 m

Sample Name MALMSO01-RS-005 Matrix Type: W Result Type: TRG
Lab Sample Name: DGR826 Sample Date/Time: 2016-10-15 08:55 Validation Level: Stage 2B
Analyte CAS No Result RDL MDL Result Lab Validation Validation
Value Units  Qualifier Qualifier Reason Code

6:2 FLUOROTELOMER SULFONATE 27619-97-2 <0.0065 0.020 0.0065 ug/L U U

8:2 FLUOROTELOMER SULFONATE 39108-34-4 <0.0055 0.020 0.0055 ug/L ] U
PERFLUOROBUTANE SULFONATE 375-73-5 <0.0019 0.020 0.0019 ug/L U u
PERFLUOROBUTANOIC ACID 375-22-4 <0.0066 0.020 0.0066 ug/L U u
PERFLUORODECANE SULFONATE 335-77-3 <0.0043 0.020 0.0043 ug/L U u
PERFLUORODECANOIC ACID 335-76-2 <0.0066 0.020 0.0066 ug/L U U
PERFLUORODODECANOIC ACID 307-55-1 <0.0057  0.020 0.0057 ug/L U u
PERFLUOROHEPTANOIC ACID 375-85-9 <0.0047 0.020 0.0047 ug/L U U
PERFLUOROHEXANE SULFONATE 108427-53-8 <0.0040 0.020 0.0040 ug/L U u
PERFLUOROHEXANOIC ACID 307-24-4 <0.0046  0.020 0.0046 ug/L U u
PERFLUORONONANOIC ACID 375-95-1 <0.0046 0.020 0.0046 ug/L U U
PERFLUOROOCTANE SULFONAMIDE ~ 754-91-6 <0.0058 0.020 0.0058 ug/L U u
PERFLUOROOCTANE SULFONATE 1763-23-1 <0.0033 0.020 0.0033 ug/L U U
PERFLUOROOCTANOIC ACID 335-67-1 <0.0053  0.020 0.0053 ug/L U u
PERFLUOROPENTANOIC ACID 2706-90-3 <0.0036 0.020 0.0036 ug/L U U
PERFLUOROTETRADECANOIC ACID  376-06-7 <0.0052 0.020 0.0052 ug/L U u
PERFLUOROTRIDECANOIC ACID 72629-94-8 <0.0032 0.020 0.0032 ug/L U u
PERFLUOROUNDECANOIC ACID 2058-94-8 <0.0037 0.020 0.0037 ug/L U U
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Analysis Method  EPA 537 m
Sample Name MALMS02-001-SO-020 Matrix Type: S Result Type: TRG
Lab Sample Name: DGR807 Sample Date/Time: 2016-10-12 10:05 Validation Level: Stage 2B
Analyte CAS No Result RDL MDL Result Lab Validation Validation
Value Units  Qualifier Qualifier Reason Code
6:2 FLUOROTELOMER SULFONATE ~ 27619-97-2 <0.25 1.0 0.25 ug/kg U U
8:2 FLUOROTELOMER SULFONATE ~ 39108-34-4 <0.21 1.0 0.21 ug/kg U u
PERFLUOROBUTANE SULFONATE 375-73-5 <0.25 1.0 0.25 ug/kg U u
PERFLUOROBUTANOIC ACID 375-22-4 <0.23 1.0 0.23 ug/kg U u
PERFLUORODECANE SULFONATE 335-77-3 <0.20 1.0 0.20 ug/kg U u
PERFLUORODECANOIC ACID 335-76-2 <0.28 1.0 0.28 ug/kg U U
PERFLUORODODECANOIC ACID 307-55-1 0.30 1.0 0.24 ugkg J J
PERFLUOROHEPTANOIC ACID 375-85-9 <0.18 1.0 0.18 ug/kg U U
PERFLUOROHEXANE SULFONATE 108427-53-8 <0.19 1.0 0.19 ug/kg U u
PERFLUOROHEXANOIC ACID 307-24-4 <0.21 1.0 0.21 ug/kg U u
PERFLUORONONANOIC ACID 375-95-1 <0.14 1.0 0.14 ug/kg U U
PERFLUOROOCTANE SULFONAMIDE ~ 754-91-6 <0.17 1.0 0.17 ug/kg U u 07A
PERFLUOROOCTANE SULFONATE 1763-23-1 <0.16 1.0 0.16 ug/kg U U
PERFLUOROOCTANOIC ACID 335-67-1 <0.12 1.0 0.12 ug/kg U u
PERFLUOROPENTANOIC ACID 2706-90-3 <0.21 1.0 0.21 ug/kg U u
PERFLUOROTETRADECANOIC ACID  376-06-7 <0.22 1.0 0.22 ug/kg U u
PERFLUOROTRIDECANOIC ACID 72629-94-8 <0.25 1.0 0.25 ug/kg U u
PERFLUOROUNDECANOIC ACID 2058-94-8 0.27 1.0 0.26 ugkg J J
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Analysis Method  EPA 537 m
Sample Name MALMS02-001-SO-920 Matrix Type: S Result Type: TRG
Lab Sample Name: DGR829 Sample Date/Time: 2016-10-12 10:00 Validation Level: Stage 2B
Analyte CAS No Result RDL MDL Result Lab Validation Validation
Value Units  Qualifier Qualifier Reason Code
6:2 FLUOROTELOMER SULFONATE ~ 27619-97-2 <0.28 1.1 0.28 ug/kg U U
8:2 FLUOROTELOMER SULFONATE ~ 39108-34-4 <0.23 1.1 0.23 ug/kg U u
PERFLUOROBUTANE SULFONATE 375-73-5 <0.28 1.1 0.28 ug/kg U u
PERFLUOROBUTANOIC ACID 375-22-4 <0.25 1.1 0.25 ug/kg U u
PERFLUORODECANE SULFONATE 335-77-3 <0.22 1.1 0.22 ug/kg U u
PERFLUORODECANOIC ACID 335-76-2 <0.31 1.1 0.31 ug/kg U U
PERFLUORODODECANOIC ACID 307-55-1 <0.26 1.1 0.26 ug/kg U u
PERFLUOROHEPTANOIC ACID 375-85-9 <0.20 1.1 0.20 ug/kg U U
PERFLUOROHEXANE SULFONATE 108427-53-8 <0.21 1.1 0.21 ug/kg U u
PERFLUOROHEXANOIC ACID 307-24-4 <0.23 1.1 0.23 ug/kg U u
PERFLUORONONANOIC ACID 375-95-1 <0.15 1.1 0.15 ug/kg U U
PERFLUOROOCTANE SULFONAMIDE ~ 754-91-6 <0.19 1.1 0.19 ug/kg U U 07A
PERFLUOROOCTANE SULFONATE 1763-23-1 <0.18 1.1 0.18 ug/kg U U
PERFLUOROOCTANOIC ACID 335-67-1 <0.13 1.1 0.13 ug/kg U u
PERFLUOROPENTANOIC ACID 2706-90-3 <0.23 1.1 0.23 ug/kg U u
PERFLUOROTETRADECANOIC ACID  376-06-7 <0.24 1.1 0.24 ug/kg U u
PERFLUOROTRIDECANOIC ACID 72629-94-8 <0.28 1.1 0.28 ug/kg U u
PERFLUOROUNDECANOIC ACID 2058-94-8 0.29 1.1 0.29 ugkg J J
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Analysis Method  EPA 537 m

Sample Name MALMS02-001-SS-001 Matrix Type: S Result Type: TRG

Lab Sample Name: DGR804 Sample Date/Time: 2016-10-11 16:30 Validation Level: Stage 2B
Analyte CAS No Result RDL MDL Result Lab Validation Validation

Value Units  Qualifier Qualifier Reason Code

6:2 FLUOROTELOMER SULFONATE ~ 27619-97-2 <0.24 097 0.24 ug/kg U U
8:2 FLUOROTELOMER SULFONATE ~ 39108-34-4 <020 097 0.20 ug/kg U
PERFLUOROBUTANE SULFONATE 375-73-5 0.42 0.97 0.24 ugkg  J J
PERFLUOROBUTANOIC ACID 375-22-4 <0.22 097 0.22 ug/kg U u
PERFLUORODECANE SULFONATE 335-77-3 <0.19 097 0.19 ug/kg U u
PERFLUORODECANOIC ACID 335-76-2 <0.27 097 0.27 ug/kg U U
PERFLUORODODECANOIC ACID 307-55-1 <023 097 0.23 ug/kg U u
PERFLUOROHEPTANOIC ACID 375-85-9 <0.17 097 0.17 ug/kg U U
PERFLUOROHEXANE SULFONATE 108427-53-8 0.90 0.97 0.18 ugkg  J J
PERFLUOROHEXANOIC ACID 307-24-4 0.60 0.97 0.20 ugkg J J
PERFLUORONONANOIC ACID 375-95-1 <0.14 097 0.14 ug/kg U U
PERFLUOROOCTANE SULFONAMIDE ~ 754-91-6 <0.16 097 0.16 ug/kg U U
PERFLUOROOCTANE SULFONATE 1763-23-1 0.43 0.97 0.16 ugkg J J
PERFLUOROOCTANOIC ACID 335-67-1 <0.12 097 0.12 ug/kg U u
PERFLUOROPENTANOIC ACID 2706-90-3 3.1 0.97 0.20 ug/kg
PERFLUOROTETRADECANOIC ACID  376-06-7 0.24 0.97 0.21 ugkg  J J
PERFLUOROTRIDECANOIC ACID 72629-94-8 0.36 0.97 0.24 ugkg  J J
PERFLUOROUNDECANOIC ACID 2058-94-8 0.29 0.97 0.25 ugkg J J
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Analysis Method  EPA 537 m
Sample Name MALMS02-001-SS-901 Matrix Type: S Result Type: TRG
Lab Sample Name: DGR805 Sample Date/Time: 2016-10-11 16:30 Validation Level: Stage 2B
Analyte CAS No Result RDL MDL Result Lab Validation Validation
Value Units  Qualifier Qualifier Reason Code
6:2 FLUOROTELOMER SULFONATE ~ 27619-97-2 <0.25 1.0 0.25 ug/kg U U
8:2 FLUOROTELOMER SULFONATE ~ 39108-34-4 <0.21 1.0 0.21 ug/kg U u
PERFLUOROBUTANE SULFONATE 375-73-5 <0.25 1.0 0.25 ug/kg U u
PERFLUOROBUTANOIC ACID 375-22-4 <0.23 1.0 0.23 ug/kg U u
PERFLUORODECANE SULFONATE 335-77-3 <0.20 1.0 0.20 ug/kg U u
PERFLUORODECANOIC ACID 335-76-2 <0.28 1.0 0.28 ug/kg U U
PERFLUORODODECANOIC ACID 307-55-1 <024 10 0.24 ug/kg U u
PERFLUOROHEPTANOIC ACID 375-85-9 <0.18 1.0 0.18 ug/kg U U
PERFLUOROHEXANE SULFONATE 108427-53-8 1.2 1.0 0.19 ug/kg
PERFLUOROHEXANOIC ACID 307-24-4 0.53 1.0 0.21 ugkg J J
PERFLUORONONANOIC ACID 375-95-1 <0.14 1.0 0.14 ug/kg U U
PERFLUOROOCTANE SULFONAMIDE ~ 754-91-6 <0.17 1.0 0.17 ug/kg U U
PERFLUOROOCTANE SULFONATE 1763-23-1 <0.16 1.0 0.16 ug/kg U U
PERFLUOROOCTANOIC ACID 335-67-1 <0.12 1.0 0.12 ug/kg U u
PERFLUOROPENTANOIC ACID 2706-90-3 2.3 1.0 0.21 ug/kg
PERFLUOROTETRADECANOIC ACID  376-06-7 <0.22 1.0 0.22 ug/kg U
PERFLUOROTRIDECANOIC ACID 72629-94-8 <0.25 1.0 0.25 ug/kg
PERFLUOROUNDECANOIC ACID 2058-94-8 0.28 1.0 0.26 ugkg J J
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Analysis Method  EPA 537 m
Sample Name MALMS02-002-SO-020 Matrix Type: S Result Type: TRG
Lab Sample Name: DGR809 Sample Date/Time: 2016-10-12 13:35 Validation Level: Stage 2B
Analyte CAS No Result RDL MDL Result Lab Validation Validation
Value Units  Qualifier Qualifier Reason Code
6:2 FLUOROTELOMER SULFONATE ~ 27619-97-2 <0.25 1.0 0.25 ug/kg U U
8:2 FLUOROTELOMER SULFONATE ~ 39108-34-4 <0.21 1.0 0.21 ug/kg U u
PERFLUOROBUTANE SULFONATE 375-73-5 <0.25 1.0 0.25 ug/kg U u
PERFLUOROBUTANOIC ACID 375-22-4 <0.23 1.0 0.23 ug/kg U u
PERFLUORODECANE SULFONATE 335-77-3 <0.20 1.0 0.20 ug/kg U u
PERFLUORODECANOIC ACID 335-76-2 <0.28 1.0 0.28 ug/kg U U
PERFLUORODODECANOIC ACID 307-55-1 <024 10 0.24 ug/kg U u
PERFLUOROHEPTANOIC ACID 375-85-9 <0.18 1.0 0.18 ug/kg U U
PERFLUOROHEXANE SULFONATE 108427-53-8 <0.19 1.0 0.19 ug/kg U u
PERFLUOROHEXANOIC ACID 307-24-4 <0.21 1.0 0.21 ug/kg U u
PERFLUORONONANOIC ACID 375-95-1 <0.14 1.0 0.14 ug/kg U U
PERFLUOROOCTANE SULFONAMIDE ~ 754-91-6 <0.17 1.0 0.17 ug/kg U u 07A
PERFLUOROOCTANE SULFONATE 1763-23-1 <0.16 1.0 0.16 ug/kg U U
PERFLUOROOCTANOIC ACID 335-67-1 <0.12 1.0 0.12 ug/kg U u
PERFLUOROPENTANOIC ACID 2706-90-3 <0.21 1.0 0.21 ug/kg U u
PERFLUOROTETRADECANOIC ACID  376-06-7 <0.22 1.0 0.22 ug/kg U u
PERFLUOROTRIDECANOIC ACID 72629-94-8 <0.25 1.0 0.25 ug/kg U u
PERFLUOROUNDECANOIC ACID 2058-94-8 0.26 1.0 0.26 ugkg J J
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Analysis Method  EPA 537 m
Sample Name MALMS02-002-SS-001 Matrix Type: S Result Type: TRG
Lab Sample Name: DGR808 Sample Date/Time: 2016-10-12 10:38 Validation Level: Stage 2B
Analyte CAS No Result RDL MDL Result Lab Validation Validation
Value Units  Qualifier Qualifier Reason Code
6:2 FLUOROTELOMER SULFONATE ~ 27619-97-2 <0.25 1.0 0.25 ug/kg U uJ 07A
8:2 FLUOROTELOMER SULFONATE ~ 39108-34-4 <0.21 1.0 0.21 ug/kg U uJ 07A
PERFLUOROBUTANE SULFONATE 375-73-5 <0.25 1.0 0.25 ug/kg U uJ 07A
PERFLUOROBUTANOIC ACID 375-22-4 0.55 1.0 0.23 ugkg J J
PERFLUORODECANE SULFONATE 335-77-3 <0.20 1.0 0.20 ug/kg U uJ 07A
PERFLUORODECANOIC ACID 335-76-2 <0.28 1.0 0.28 ug/kg U U
PERFLUORODODECANOIC ACID 307-55-1 <024 10 0.24 ug/kg U u
PERFLUOROHEPTANOIC ACID 375-85-9 0.34 1.0 0.18 ugkg J J
PERFLUOROHEXANE SULFONATE 108427-53-8 1.0 1.0 0.19 ug/kg J 07A
PERFLUOROHEXANOIC ACID 307-24-4 0.55 1.0 0.21 ugkg J J
PERFLUORONONANOIC ACID 375-95-1 0.38 1.0 0.14 ugkg J J
PERFLUOROOCTANE SULFONAMIDE ~ 754-91-6 <0.17 1.0 0.17 ug/kg U uJ 07A
PERFLUOROOCTANE SULFONATE 1763-23-1 1.9 1.0 0.16 ug/kg J 07A
PERFLUOROOCTANOIC ACID 335-67-1 0.45 1.0 0.12 ugkg J J
PERFLUOROPENTANOIC ACID 2706-90-3 0.61 1.0 0.21 ugkg  J J
PERFLUOROTETRADECANOIC ACID  376-06-7 <0.22 1.0 0.22 ug/kg U u
PERFLUOROTRIDECANOIC ACID 72629-94-8 <0.25 1.0 0.25 ug/kg U u
PERFLUOROUNDECANOIC ACID 2058-94-8 0.28 1.0 0.26 ugkg J J
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Analysis Method  EPA 537 m

Sample Name MALMS02-003-SO-006 Matrix Type: S Result Type: TRG

Lab Sample Name: DGR827 Sample Date/Time: 2016-10-15 10:55 Validation Level: Stage 2B
Analyte CAS No Result RDL MDL Result Lab Validation Validation

Value Units  Qualifier Qualifier Reason Code

6:2 FLUOROTELOMER SULFONATE ~ 27619-97-2 0.39 0.94 0.24 ugkg  J J
8:2 FLUOROTELOMER SULFONATE ~ 39108-34-4 <020  0.94 0.20 ug/kg U u
PERFLUOROBUTANE SULFONATE 375-73-5 0.50 0.94 0.24 ugkg  J J
PERFLUOROBUTANOIC ACID 375-22-4 0.62 0.94 0.22 ugkg J J
PERFLUORODECANE SULFONATE 335-77-3 <019 094 0.19 ug/kg U u
PERFLUORODECANOIC ACID 335-76-2 <0.26 0.94 0.26 ug/kg U U
PERFLUORODODECANOIC ACID 307-55-1 <023 094 0.23 ug/kg U u
PERFLUOROHEPTANOIC ACID 375-85-9 0.77 0.94 0.17 ugkg J J
PERFLUOROHEXANE SULFONATE 108427-53-8 1.4 0.94 0.18 ug/kg
PERFLUOROHEXANOIC ACID 307-24-4 15 0.94 0.20 ug/kg
PERFLUORONONANOIC ACID 375-95-1 <0.13  0.94 0.13 ug/kg U U
PERFLUOROOCTANE SULFONAMIDE ~ 754-91-6 <0.16  0.94 0.16 ug/kg U uJ 07A
PERFLUOROOCTANE SULFONATE 1763-23-1 1.1 0.94 0.15 ug/kg
PERFLUOROOCTANOIC ACID 335-67-1 1.1 0.94 0.11 ug/kg
PERFLUOROPENTANOIC ACID 2706-90-3 2.1 0.94 0.20 ug/kg
PERFLUOROTETRADECANOIC ACID  376-06-7 <021  0.94 0.21 ug/kg U u
PERFLUOROTRIDECANOIC ACID 72629-94-8 0.35 0.94 0.24 ugkg  J J
PERFLUOROUNDECANOIC ACID 2058-94-8 0.26 0.94 0.24 ugkg J J
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Analysis Method  EPA 537 m
Sample Name MALMS02-003-SS-001 Matrix Type: S Result Type: TRG
Lab Sample Name: DGR825 Sample Date/Time: 2016-10-15 09:10 Validation Level: Stage 2B
Analyte CAS No Result RDL MDL Result Lab Validation Validation
Value Units  Qualifier Qualifier Reason Code

6:2 FLUOROTELOMER SULFONATE ~ 27619-97-2 0.39 1.0 0.25 ugkg  J J

8:2 FLUOROTELOMER SULFONATE ~ 39108-34-4 <021 1.0 0.21 ug/kg U u
PERFLUOROBUTANE SULFONATE 375-73-5 <025 10 0.25 ug/kg U u
PERFLUOROBUTANOIC ACID 375-22-4 0.46 1.0 0.23 uglkg  J J
PERFLUORODECANE SULFONATE 335-77-3 <020 10 0.20 ug/kg U u
PERFLUORODECANOIC ACID 335-76-2 <028 10 0.28 ug/kg U U
PERFLUORODODECANOIC ACID 307-55-1 <024 10 0.24 ug/kg U u
PERFLUOROHEPTANOIC ACID 375-85-9 0.39 1.0 0.18 ugkg J J
PERFLUOROHEXANE SULFONATE 108427-53-8 3.0 1.0 0.19 ug/kg

PERFLUOROHEXANOIC ACID 307-24-4 0.54 1.0 0.21 ughkg  J J
PERFLUORONONANOIC ACID 375-95-1 0.48 1.0 0.14 ugkg J J
PERFLUOROOCTANE SULFONAMIDE ~ 754-91-6 <017 1.0 0.17 ug/kg U U
PERFLUOROOCTANE SULFONATE 1763-23-1 6.3 1.0 0.16 ug/kg

PERFLUOROOCTANOIC ACID 335-67-1 2.3 1.0 0.12 uglkg

PERFLUOROPENTANOIC ACID 2706-90-3 0.68 1.0 0.21 uglkkg  J J
PERFLUOROTETRADECANOIC ACID  376-06-7 <022 10 0.22 ug/kg U u
PERFLUOROTRIDECANOIC ACID 72629-94-8 <025 1.0 0.25 ug/kg U u
PERFLUOROUNDECANOIC ACID 2058-94-8 <026 10 0.26 uglkg U U
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Analysis Method  EPA 537 m

Sample Name MALMS02-004-SD-001 Matrix Type: S Result Type: TRG

Lab Sample Name: DGR812 Sample Date/Time: 2016-10-12 16:30 Validation Level: Stage 2B
Analyte CAS No Result RDL MDL Result Lab Validation Validation

Value Units  Qualifier Qualifier Reason Code
6:2 FLUOROTELOMER SULFONATE ~ 27619-97-2 <0.35 1.4 0.35 ug/kg U uJ 07A
8:2 FLUOROTELOMER SULFONATE ~ 39108-34-4 <0.29 1.4 0.29 ug/kg U uJ 07A
PERFLUOROBUTANE SULFONATE 375-73-5 <0.35 1.4 0.35 ug/kg U uJ 07A
PERFLUOROBUTANOIC ACID 375-22-4 0.54 1.4 0.32 ugkg J J 07A
PERFLUORODECANE SULFONATE 335-77-3 0.73 1.4 0.28 ugkg  J J 07A
PERFLUORODECANOIC ACID 335-76-2 0.51 1.4 0.39 ugkg  J J 07A
PERFLUORODODECANOIC ACID 307-55-1 <034 14 0.34 ug/kg U uJ 07A
PERFLUOROHEPTANOIC ACID 375-85-9 0.90 1.4 0.25 ugkg J J 07A
PERFLUOROHEXANE SULFONATE 108427-53-8 33 1.4 0.27 ug/kg J 07A;17
PERFLUOROHEXANOIC ACID 307-24-4 0.33 1.4 0.29 ugkg J J 07A
PERFLUORONONANOIC ACID 375-95-1 3.2 14 0.20 ug/kg J 07A;17
PERFLUOROOCTANE SULFONAMIDE ~ 754-91-6 <024 14 0.24 ug/kg U uJ 07A
PERFLUOROOCTANE SULFONATE 1763-23-1 160 14 2.2 ug/kg J 07A;17
PERFLUOROOCTANOIC ACID 335-67-1 2.3 1.4 0.17 ug/kg J 07A;17
PERFLUOROPENTANOIC ACID 2706-90-3 0.62 1.4 0.29 ug/kg J J 07A
PERFLUOROTETRADECANOIC ACID  376-06-7 <0.31 1.4 0.31 ug/kg U uJ 07A
PERFLUOROTRIDECANOIC ACID 72629-94-8 <0.35 1.4 0.35 ug/kg U uJ 07A
PERFLUOROUNDECANOIC ACID 2058-94-8 <0.36 1.4 0.36 ug/kg U uJ 07A
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Analysis Method  EPA 537 m

Sample Name MALMS02-004-SD-901 Matrix Type: S Result Type: TRG

Lab Sample Name: DGR813 Sample Date/Time: 2016-10-12 16:30 Validation Level: Stage 2B
Analyte CAS No Result RDL MDL Result Lab Validation Validation

Value Units  Qualifier Qualifier Reason Code
6:2 FLUOROTELOMER SULFONATE ~ 27619-97-2 <0.28 1.1 0.28 ug/kg U uJ 07A
8:2 FLUOROTELOMER SULFONATE ~ 39108-34-4 <0.23 1.1 0.23 ug/kg U uJ 07A
PERFLUOROBUTANE SULFONATE 375-73-5 <0.28 1.1 0.28 ug/kg U uJ 07A
PERFLUOROBUTANOIC ACID 375-22-4 0.61 1.1 0.25 ugkg J J 07A
PERFLUORODECANE SULFONATE 335-77-3 0.53 1.1 0.22 ugkg  J J 07A
PERFLUORODECANOIC ACID 335-76-2 0.41 1.1 0.31 ugkg  J J 07A
PERFLUORODODECANOIC ACID 307-55-1 <0.26 1.1 0.26 ug/kg U uJ 07A
PERFLUOROHEPTANOIC ACID 375-85-9 0.52 1.1 0.20 ugkg J J 07A
PERFLUOROHEXANE SULFONATE 108427-53-8 16 1.1 0.21 ug/kg J 07A;17
PERFLUOROHEXANOIC ACID 307-24-4 0.63 1.1 0.23 ugkg J J 07A
PERFLUORONONANOIC ACID 375-95-1 1.4 1.1 0.15 ug/kg J 07A;17
PERFLUOROOCTANE SULFONAMIDE ~ 754-91-6 0.25 1.1 0.19 ugkg  J J 07A
PERFLUOROOCTANE SULFONATE 1763-23-1 55 1.1 0.18 ug/kg J 07A;17
PERFLUOROOCTANOIC ACID 335-67-1 1.1 1.1 0.13 ug/kg J 07A;17
PERFLUOROPENTANOIC ACID 2706-90-3 0.65 1.1 0.23 ugkg  J J 07A
PERFLUOROTETRADECANOIC ACID  376-06-7 <0.24 1.1 0.24 ug/kg U uJ 07A
PERFLUOROTRIDECANOIC ACID 72629-94-8 <0.28 1.1 0.28 ug/kg U uJ 07A
PERFLUOROUNDECANOIC ACID 2058-94-8 0.34 1.1 0.29 ugkg J J 07A
Monday, February 06, 2017 Page 19 of 40
M2027.0003 E-38 9/29/2017



Analysis Method  EPA 537 m

Sample Name MALMS02-004-SW-001 Matrix Type: W Result Type: TRG
Lab Sample Name: DGR814 Sample Date/Time: 2016-10-12 16:30 Validation Level: Stage 4
Analyte CAS No Result RDL MDL Result Lab Validation Validation
Value Units  Qualifier Qualifier Reason Code
6:2 FLUOROTELOMER SULFONATE ~ 27619-97-2 0.011 0.020 0.0065 ug/L J J
8:2 FLUOROTELOMER SULFONATE 39108-34-4 0.0090 0.020 0.0055 ug/L J J
PERFLUOROBUTANE SULFONATE 375-73-5 0.0081  0.020 0.0019 ug/L J J
PERFLUOROBUTANOIC ACID 375-22-4 0.019 0.020 0.0066 ug/L J J
PERFLUORODECANE SULFONATE 335-77-3 <0.0043 0.020 0.0043 ug/L U u
PERFLUORODECANOIC ACID 335-76-2 <0.0066 0.020 0.0066 ug/L U U
PERFLUORODODECANOIC ACID 307-55-1 <0.0057  0.020 0.0057 ug/L u u
PERFLUOROHEPTANOIC ACID 375-85-9 0.067 0.020 0.0047 ug/L
PERFLUOROHEXANE SULFONATE 108427-53-8 0.095 0.020 0.0040 ug/L J 17
PERFLUOROHEXANOIC ACID 307-24-4 0.051 0.020 0.0046 ug/L
PERFLUORONONANOIC ACID 375-95-1 0.024 0.020 0.0046 ug/L J 17
PERFLUOROOCTANE SULFONAMIDE ~ 754-91-6 0.0084  0.020 0.0058 ug/L J J
PERFLUOROOCTANE SULFONATE 1763-23-1 0.39 0.020 0.0033 ug/L J 17
PERFLUOROOCTANOIC ACID 335-67-1 0.090 0.020 0.0053 ug/L J 17
PERFLUOROPENTANOIC ACID 2706-90-3 0.057 0.020 0.0036 ug/L
PERFLUOROTETRADECANOIC ACID ~ 376-06-7 <0.0052 0.020 0.0052 ug/L uJ 10A
PERFLUOROTRIDECANOIC ACID 72629-94-8 <0.0032 0.020 0.0032 ug/L uJ 10A
PERFLUOROUNDECANOIC ACID 2058-94-8 0.0042 0.020 0.0037 ug/L J J
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Analysis Method  EPA 537 m

Sample Name MALMS02-004-SW-901 Matrix Type: W Result Type: TRG
Lab Sample Name: DGR815 Sample Date/Time: 2016-10-12 16:30 Validation Level: Stage 2B
Analyte CAS No Result RDL MDL Result Lab Validation Validation
Value Units  Qualifier Qualifier Reason Code
6:2 FLUOROTELOMER SULFONATE ~ 27619-97-2 0.014 0.020 0.0065 ug/L J J
8:2 FLUOROTELOMER SULFONATE ~ 39108-34-4 0.020 0.020 0.0055 ug/L J J
PERFLUOROBUTANE SULFONATE 375-73-5 0.0090  0.020 0.0019 ug/L J J
PERFLUOROBUTANOIC ACID 375-22-4 0.019 0.020 0.0066 ug/L J J
PERFLUORODECANE SULFONATE 335-77-3 <0.0043 0.020 0.0043 ug/L U u
PERFLUORODECANOIC ACID 335-76-2 <0.0066 0.020 0.0066 ug/L U U
PERFLUORODODECANOIC ACID 307-55-1 <0.0057  0.020 0.0057 ug/L U u
PERFLUOROHEPTANOIC ACID 375-85-9 0.069 0.020 0.0047 ug/L
PERFLUOROHEXANE SULFONATE 108427-53-8 0.092 0.020 0.0040 ug/L J 17
PERFLUOROHEXANOIC ACID 307-24-4 0.048 0.020 0.0046 ug/L
PERFLUORONONANOIC ACID 375-95-1 0.024 0.020 0.0046 ug/L J 17
PERFLUOROOCTANE SULFONAMIDE ~ 754-91-6 0.0066  0.020 0.0058 ug/L J J
PERFLUOROOCTANE SULFONATE 1763-23-1 0.43 0.020 0.0033 ug/L J 17
PERFLUOROOCTANOIC ACID 335-67-1 0.092 0.020 0.0053 ug/L J 17
PERFLUOROPENTANOIC ACID 2706-90-3 0.058 0.020 0.0036 ug/L
PERFLUOROTETRADECANOIC ACID  376-06-7 <0.0052 0.020 0.0052 ug/L u
PERFLUOROTRIDECANOIC ACID 72629-94-8 <0.0032 0.020 0.0032 ug/L
PERFLUOROUNDECANOIC ACID 2058-94-8 <0.0037 0.020 0.0037 ug/L U
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Analysis Method  EPA 537 m
Sample Name MALMS02-005-SD-001 Matrix Type: S Result Type: TRG
Lab Sample Name: DGR810 Sample Date/Time: 2016-10-12 16:00 Validation Level: Stage 2B
Analyte CAS No Result RDL MDL Result Lab Validation Validation
Value Units  Qualifier Qualifier Reason Code

6:2 FLUOROTELOMER SULFONATE ~ 27619-97-2 <0.48 1.9 0.48 ug/kg U uJ 07A

8:2 FLUOROTELOMER SULFONATE ~ 39108-34-4 1.2 1.9 0.40 ugkg J J 07A
PERFLUOROBUTANE SULFONATE 375-73-5 <0.48 1.9 0.48 ug/kg U uJ 07A
PERFLUOROBUTANOIC ACID 375-22-4 <0.44 1.9 0.44 ug/kg U uJ 07A
PERFLUORODECANE SULFONATE 335-77-3 1.5 1.9 0.38 ugkg J J 07A
PERFLUORODECANOIC ACID 335-76-2 0.99 1.9 0.53 ug/kg J J 07A
PERFLUORODODECANOIC ACID 307-55-1 <0.46 1.9 0.46 ug/kg U uJ 07A
PERFLUOROHEPTANOIC ACID 375-85-9 0.74 1.9 0.34 ugkg J J 07A
PERFLUOROHEXANE SULFONATE 108427-53-8 18 1.9 0.36 ugkg J J 07A
PERFLUOROHEXANOIC ACID 307-24-4 0.75 1.9 0.40 ugkg J J 07A
PERFLUORONONANOIC ACID 375-95-1 2.4 1.9 0.27 ug/kg J 07A
PERFLUOROOCTANE SULFONAMIDE ~ 754-91-6 0.75 1.9 0.32 ugkg  J J 07A
PERFLUOROOCTANE SULFONATE 1763-23-1 46 1.9 0.30 ug/kg J 07A
PERFLUOROOCTANOIC ACID 335-67-1 2.0 1.9 0.23 ug/kg J 07A
PERFLUOROPENTANOIC ACID 2706-90-3 0.83 1.9 0.40 ug/kg J J 07A
PERFLUOROTETRADECANOIC ACID  376-06-7 <0.42 1.9 0.42 ug/kg U uJ 07A
PERFLUOROTRIDECANOIC ACID 72629-94-8 <0.48 1.9 0.48 ug/kg U uJ 07A
PERFLUOROUNDECANOIC ACID 2058-94-8 0.64 1.9 0.49 ugkg J J 07A
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Analysis Method  EPA 537 m

Sample Name MALMS02-005-SW-001 Matrix Type: W Result Type: TRG
Lab Sample Name: DGR811 Sample Date/Time: 2016-10-12 16:00 Validation Level: Stage 2B
Analyte CAS No Result RDL MDL Result Lab Validation Validation
Value Units  Qualifier Qualifier Reason Code
6:2 FLUOROTELOMER SULFONATE ~ 27619-97-2 0.017 0.020 0.0065 ug/L J J
8:2 FLUOROTELOMER SULFONATE ~ 39108-34-4 0.026 0.020 0.0055 ug/L
PERFLUOROBUTANE SULFONATE 375-73-5 0.0086  0.020 0.0019 ug/L J J
PERFLUOROBUTANOIC ACID 375-22-4 0.018 0.020 0.0066 ug/L J J
PERFLUORODECANE SULFONATE 335-77-3 <0.0043 0.020 0.0043 ug/L U u
PERFLUORODECANOIC ACID 335-76-2 <0.0066 0.020 0.0066 ug/L U U
PERFLUORODODECANOIC ACID 307-55-1 <0.0057  0.020 0.0057 ug/L U u
PERFLUOROHEPTANOIC ACID 375-85-9 0.070 0.020 0.0047 ug/L
PERFLUOROHEXANE SULFONATE 108427-53-8 0.092 0.020 0.0040 ug/L
PERFLUOROHEXANOIC ACID 307-24-4 0.048 0.020 0.0046 ug/L
PERFLUORONONANOIC ACID 375-95-1 0.021 0.020 0.0046 ug/L
PERFLUOROOCTANE SULFONAMIDE ~ 754-91-6 <0.0058 0.020 0.0058 ug/L U u
PERFLUOROOCTANE SULFONATE 1763-23-1 0.47 0.020 0.0033 ug/L
PERFLUOROOCTANOIC ACID 335-67-1 0.080 0.020 0.0053 ug/L
PERFLUOROPENTANOIC ACID 2706-90-3 0.057 0.020 0.0036 ug/L
PERFLUOROTETRADECANOIC ACID  376-06-7 <0.0052 0.020 0.0052 ug/L u
PERFLUOROTRIDECANOIC ACID 72629-94-8 <0.0032 0.020 0.0032 ug/L
PERFLUOROUNDECANOIC ACID 2058-94-8 <0.0037 0.020 0.0037 ug/L U
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Analysis Method  EPA 537 m

Sample Name MALMS02-RS-001 Matrix Type: W Result Type: TRG
Lab Sample Name: DGR806 Sample Date/Time: 2016-10-11 16:15 Validation Level: Stage 2B
Analyte CAS No Result RDL MDL Result Lab Validation Validation
Value Units  Qualifier Qualifier Reason Code

6:2 FLUOROTELOMER SULFONATE 27619-97-2 <0.0065 0.020 0.0065 ug/L U U

8:2 FLUOROTELOMER SULFONATE 39108-34-4 <0.0055 0.020 0.0055 ug/L ] U
PERFLUOROBUTANE SULFONATE 375-73-5 <0.0019 0.020 0.0019 ug/L U u
PERFLUOROBUTANOIC ACID 375-22-4 <0.0066 0.020 0.0066 ug/L U u
PERFLUORODECANE SULFONATE 335-77-3 <0.0043 0.020 0.0043 ug/L U u
PERFLUORODECANOIC ACID 335-76-2 <0.0066 0.020 0.0066 ug/L U U
PERFLUORODODECANOIC ACID 307-55-1 <0.0057  0.020 0.0057 ug/L U u
PERFLUOROHEPTANOIC ACID 375-85-9 <0.0047 0.020 0.0047 ug/L U U
PERFLUOROHEXANE SULFONATE 108427-53-8 <0.0040 0.020 0.0040 ug/L U u
PERFLUOROHEXANOIC ACID 307-24-4 <0.0046  0.020 0.0046 ug/L U u
PERFLUORONONANOIC ACID 375-95-1 <0.0046 0.020 0.0046 ug/L U U
PERFLUOROOCTANE SULFONAMIDE ~ 754-91-6 <0.0058 0.020 0.0058 ug/L U u
PERFLUOROOCTANE SULFONATE 1763-23-1 <0.0033 0.020 0.0033 ug/L U U
PERFLUOROOCTANOIC ACID 335-67-1 <0.0053  0.020 0.0053 ug/L U u
PERFLUOROPENTANOIC ACID 2706-90-3 <0.0036 0.020 0.0036 ug/L U U
PERFLUOROTETRADECANOIC ACID  376-06-7 <0.0052 0.020 0.0052 ug/L U u
PERFLUOROTRIDECANOIC ACID 72629-94-8 <0.0032 0.020 0.0032 ug/L U u
PERFLUOROUNDECANOIC ACID 2058-94-8 0.0037  0.020 0.0037 ug/L J J
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Analysis Method  EPA 537 m

Sample Name MALMS02-SB-001 Matrix Type: W Result Type: TRG
Lab Sample Name: DGR816 Sample Date/Time: 2016-10-13 09:30 Validation Level: Stage 2B
Analyte CAS No Result RDL MDL Result Lab Validation Validation
Value Units  Qualifier Qualifier Reason Code

6:2 FLUOROTELOMER SULFONATE 27619-97-2 <0.0065 0.020 0.0065 ug/L U U

8:2 FLUOROTELOMER SULFONATE 39108-34-4 <0.0055 0.020 0.0055 ug/L ] U
PERFLUOROBUTANE SULFONATE 375-73-5 <0.0019 0.020 0.0019 ug/L U u
PERFLUOROBUTANOIC ACID 375-22-4 <0.0066 0.020 0.0066 ug/L U u
PERFLUORODECANE SULFONATE 335-77-3 <0.0043 0.020 0.0043 ug/L U u
PERFLUORODECANOIC ACID 335-76-2 <0.0066 0.020 0.0066 ug/L U U
PERFLUORODODECANOIC ACID 307-55-1 <0.0057  0.020 0.0057 ug/L U u
PERFLUOROHEPTANOIC ACID 375-85-9 <0.0047 0.020 0.0047 ug/L U U
PERFLUOROHEXANE SULFONATE 108427-53-8 <0.0040 0.020 0.0040 ug/L U u
PERFLUOROHEXANOIC ACID 307-24-4 <0.0046  0.020 0.0046 ug/L U u
PERFLUORONONANOIC ACID 375-95-1 <0.0046 0.020 0.0046 ug/L U U
PERFLUOROOCTANE SULFONAMIDE ~ 754-91-6 <0.0058 0.020 0.0058 ug/L U u
PERFLUOROOCTANE SULFONATE 1763-23-1 0.0062  0.020 0.0033 ug/L J J
PERFLUOROOCTANOIC ACID 335-67-1 <0.0053  0.020 0.0053 ug/L U u
PERFLUOROPENTANOIC ACID 2706-90-3 <0.0036 0.020 0.0036 ug/L U U
PERFLUOROTETRADECANOIC ACID  376-06-7 <0.0052 0.020 0.0052 ug/L U u
PERFLUOROTRIDECANOIC ACID 72629-94-8 <0.0032 0.020 0.0032 ug/L U u
PERFLUOROUNDECANOIC ACID 2058-94-8 <0.0037 0.020 0.0037 ug/L U U
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Analysis Method  EPA 537 m
Sample Name MALMS05-001-SO-007 Matrix Type: S Result Type: TRG
Lab Sample Name: DGR840 Sample Date/Time: 2016-10-16 12:20 Validation Level: Stage 2B
Analyte CAS No Result RDL MDL Result Lab Validation Validation
Value Units  Qualifier Qualifier Reason Code
6:2 FLUOROTELOMER SULFONATE ~ 27619-97-2 <0.30 1.2 0.30 ug/kg U U
8:2 FLUOROTELOMER SULFONATE ~ 39108-34-4 <0.25 1.2 0.25 ug/kg U
PERFLUOROBUTANE SULFONATE 375-73-5 <0.30 1.2 0.30 ug/kg U u
PERFLUOROBUTANOIC ACID 375-22-4 0.45 1.2 0.28 ugkg J J
PERFLUORODECANE SULFONATE 335-77-3 <024 12 0.24 ug/kg U u
PERFLUORODECANOIC ACID 335-76-2 <0.34 1.2 0.34 ug/kg U U
PERFLUORODODECANOIC ACID 307-55-1 <0.29 1.2 0.29 ug/kg U u
PERFLUOROHEPTANOIC ACID 375-85-9 <0.22 1.2 0.22 ug/kg U U
PERFLUOROHEXANE SULFONATE 108427-53-8 <0.23 1.2 0.23 ug/kg U u
PERFLUOROHEXANOIC ACID 307-24-4 0.29 1.2 0.25 ugkg J J
PERFLUORONONANOIC ACID 375-95-1 <0.17 1.2 0.17 ug/kg U U
PERFLUOROOCTANE SULFONAMIDE ~ 754-91-6 <0.20 1.2 0.20 ug/kg U U 07A
PERFLUOROOCTANE SULFONATE 1763-23-1 <0.19 1.2 0.19 ug/kg U U
PERFLUOROOCTANOIC ACID 335-67-1 <0.14 1.2 0.14 ug/kg U u
PERFLUOROPENTANOIC ACID 2706-90-3 <0.25 1.2 0.25 ug/kg U u
PERFLUOROTETRADECANOIC ACID  376-06-7 <0.26 1.2 0.26 ug/kg U u
PERFLUOROTRIDECANOIC ACID 72629-94-8 <0.30 1.2 0.30 ug/kg U u
PERFLUOROUNDECANOIC ACID 2058-94-8 <0.31 1.2 0.31 ug/kg U U
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Analysis Method  EPA 537 m

Sample Name MALMS05-001-SS-001 Matrix Type: S Result Type: TRG

Lab Sample Name: DGR839 Sample Date/Time: 2016-10-16 11:04 Validation Level: Stage 2B
Analyte CAS No Result RDL MDL Result Lab Validation Validation

Value Units  Qualifier Qualifier Reason Code

6:2 FLUOROTELOMER SULFONATE ~ 27619-97-2 <0.25 1.0 0.25 ug/kg U U

8:2 FLUOROTELOMER SULFONATE ~ 39108-34-4 <0.21 1.0 0.21 ug/kg U

PERFLUOROBUTANE SULFONATE 375-73-5 <0.25 1.0 0.25 ug/kg U u
PERFLUOROBUTANOIC ACID 375-22-4 0.89 1.0 0.23 ugkg J J
PERFLUORODECANE SULFONATE 335-77-3 <0.20 1.0 0.20 ug/kg U u
PERFLUORODECANOIC ACID 335-76-2 <0.28 1.0 0.28 ug/kg U U
PERFLUORODODECANOIC ACID 307-55-1 <0.24 1.0 0.24 ug/kg U u
PERFLUOROHEPTANOIC ACID 375-85-9 <0.18 1.0 0.18 ug/kg U U
PERFLUOROHEXANE SULFONATE 108427-53-8 1.4 1.0 0.19 ug/kg

PERFLUOROHEXANOIC ACID 307-24-4 0.51 1.0 0.21 ugkg J J
PERFLUORONONANOIC ACID 375-95-1 1.2 1.0 0.14 ug/kg

PERFLUOROOCTANE SULFONAMIDE ~ 754-91-6 <0.17 1.0 0.17 ug/kg U uJ 07A
PERFLUOROOCTANE SULFONATE 1763-23-1 12 1.0 0.16 ug/kg

PERFLUOROOCTANOIC ACID 335-67-1 1.1 1.0 0.12 ug/kg

PERFLUOROPENTANOIC ACID 2706-90-3 0.84 1.0 0.21 ugkg  J J
PERFLUOROTETRADECANOIC ACID  376-06-7 <0.22 1.0 0.22 ug/kg U u
PERFLUOROTRIDECANOIC ACID 72629-94-8 <0.25 1.0 0.25 ug/kg U u
PERFLUOROUNDECANOIC ACID 2058-94-8 0.28 1.0 0.26 ugkg J J
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Analysis Method  EPA 537 m
Sample Name MALMS05-002-SO-011 Matrix Type: S Result Type: TRG
Lab Sample Name: DGR843 Sample Date/Time: 2016-10-17 10:45 Validation Level: Stage 2B
Analyte CAS No Result RDL MDL Result Lab Validation Validation
Value Units  Qualifier Qualifier Reason Code

6:2 FLUOROTELOMER SULFONATE ~ 27619-97-2 <0.28 1.1 0.28 ug/kg U U

8:2 FLUOROTELOMER SULFONATE ~ 39108-34-4 <0.23 1.1 0.23 ug/kg U u
PERFLUOROBUTANE SULFONATE 375-73-5 <0.28 1.1 0.28 ug/kg U u
PERFLUOROBUTANOIC ACID 375-22-4 <0.25 1.1 0.25 ug/kg U u
PERFLUORODECANE SULFONATE 335-77-3 <0.22 1.1 0.22 ug/kg U u
PERFLUORODECANOIC ACID 335-76-2 <0.31 1.1 0.31 ug/kg U U
PERFLUORODODECANOIC ACID 307-55-1 <0.26 1.1 0.26 ug/kg U u
PERFLUOROHEPTANOIC ACID 375-85-9 <0.20 1.1 0.20 ug/kg U U
PERFLUOROHEXANE SULFONATE 108427-53-8 0.80 1.1 0.21 ugkg  J J
PERFLUOROHEXANOIC ACID 307-24-4 0.30 1.1 0.23 ugkg J J
PERFLUORONONANOIC ACID 375-95-1 <0.15 1.1 0.15 ug/kg U U
PERFLUOROOCTANE SULFONAMIDE ~ 754-91-6 <0.19 1.1 0.19 ug/kg U U
PERFLUOROOCTANE SULFONATE 1763-23-1 1.1 1.1 0.18 ugkg J J
PERFLUOROOCTANOIC ACID 335-67-1 <0.13 1.1 0.13 ug/kg U u
PERFLUOROPENTANOIC ACID 2706-90-3 <0.23 1.1 0.23 ug/kg U u
PERFLUOROTETRADECANOIC ACID  376-06-7 <0.24 1.1 0.24 ug/kg U u
PERFLUOROTRIDECANOIC ACID 72629-94-8 <0.28 1.1 0.28 ug/kg U u
PERFLUOROUNDECANOIC ACID 2058-94-8 <0.29 1.1 0.29 ug/kg U U
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Analysis Method  EPA 537 m

Sample Name MALMS05-002-SS-001 Matrix Type: S Result Type: TRG

Lab Sample Name: DGR841 Sample Date/Time: 2016-10-17 08:11 Validation Level: Stage 2B
Analyte CAS No Result RDL MDL Result Lab Validation Validation

Value Units  Qualifier Qualifier Reason Code

6:2 FLUOROTELOMER SULFONATE ~ 27619-97-2 <0.25 1.0 0.25 ug/kg U U

8:2 FLUOROTELOMER SULFONATE ~ 39108-34-4 <0.21 1.0 0.21 ug/kg U

PERFLUOROBUTANE SULFONATE 375-73-5 <0.25 1.0 0.25 ug/kg U u
PERFLUOROBUTANOIC ACID 375-22-4 0.74 1.0 0.23 ugkg J J
PERFLUORODECANE SULFONATE 335-77-3 <0.20 1.0 0.20 ug/kg U u
PERFLUORODECANOIC ACID 335-76-2 <0.28 1.0 0.28 ug/kg U U
PERFLUORODODECANOIC ACID 307-55-1 <0.24 1.0 0.24 ug/kg U u
PERFLUOROHEPTANOIC ACID 375-85-9 0.28 1.0 0.18 ugkg J J
PERFLUOROHEXANE SULFONATE 108427-53-8 0.78 1.0 0.19 ugkg  J J
PERFLUOROHEXANOIC ACID 307-24-4 0.40 1.0 0.21 ugkg J J
PERFLUORONONANOIC ACID 375-95-1 0.47 1.0 0.14 ugkg J J
PERFLUOROOCTANE SULFONAMIDE ~ 754-91-6 <0.17 1.0 0.17 ug/kg U U
PERFLUOROOCTANE SULFONATE 1763-23-1 41 1.0 0.16 ug/kg

PERFLUOROOCTANOIC ACID 335-67-1 0.87 1.0 0.12 ugkg J J
PERFLUOROPENTANOIC ACID 2706-90-3 0.59 1.0 0.21 ugkg  J J
PERFLUOROTETRADECANOIC ACID  376-06-7 <0.22 1.0 0.22 ug/kg U u
PERFLUOROTRIDECANOIC ACID 72629-94-8 <0.25 1.0 0.25 ug/kg U u
PERFLUOROUNDECANOIC ACID 2058-94-8 0.28 1.0 0.26 ugkg J J
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Analysis Method  EPA 537 m

Sample Name MALMS06-STO5MW4-009 Matrix Type: W Result Type: TRG
Lab Sample Name: DGR835 Sample Date/Time: 2016-10-13 14:06 Validation Level: Stage 2B
Analyte CAS No Result RDL MDL Result Lab Validation Validation
Value Units  Qualifier Qualifier Reason Code
6:2 FLUOROTELOMER SULFONATE ~ 27619-97-2 <0.0065 0.020 0.0065 ug/L U U
8:2 FLUOROTELOMER SULFONATE ~ 39108-34-4 <0.0055 0.020 0.0055 ug/L U u
PERFLUOROBUTANE SULFONATE 375-73-5 0.047  0.020 0.0019 ug/L
PERFLUOROBUTANOIC ACID 375-22-4 0.021  0.020 0.0066 ug/L J 10A
PERFLUORODECANE SULFONATE 335-77-3 <0.0043 0.020 0.0043 ug/L U U
PERFLUORODECANOIC ACID 335-76-2 <0.0066  0.020 0.0066 ug/L U U
PERFLUORODODECANOIC ACID 307-55-1 <0.0057 0.020 0.0057 ug/L U u
PERFLUOROHEPTANOIC ACID 375-85-9 0.019  0.020 0.0047 ug/L J J
PERFLUOROHEXANE SULFONATE 108427-53-8 0.33 0.020 0.0040 ug/L
PERFLUOROHEXANOIC ACID 307-24-4 0.13 0.020 0.0046 ug/L
PERFLUORONONANOIC ACID 375-95-1 <0.0046 0.020 0.0046 ug/L U
PERFLUOROOCTANE SULFONAMIDE ~ 754-91-6 <0.0058 0.020 0.0058 ug/L u
PERFLUOROOCTANE SULFONATE 1763-23-1 0.23 0.020 0.0033 ug/L
PERFLUOROOCTANOIC ACID 335-67-1 0.16 0.020 0.0053 ug/L
PERFLUOROPENTANOIC ACID 2706-90-3 0.035  0.020 0.0036 ug/L
PERFLUOROTETRADECANOIC ACID  376-06-7 <0.0052 0.020 0.0052 ug/L U
PERFLUOROTRIDECANOIC ACID 72629-94-8 <0.0032 0.020 0.0032 ug/L
PERFLUOROUNDECANOIC ACID 2058-94-8 <0.0037 0.020 0.0037 ug/L U
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Analysis Method  EPA 537 m

Sample Name MALMSO05-STO5MW5-002 Matrix Type: W Result Type: TRG
Lab Sample Name: DGR836 Sample Date/Time: 2016-10-13 15:36 Validation Level: Stage 2B
Analyte CAS No Result RDL MDL Result Lab Validation Validation
Value Units  Qualifier Qualifier Reason Code
6:2 FLUOROTELOMER SULFONATE 27619-97-2 <0.0065 0.020 0.0065 ug/L U U
8:2 FLUOROTELOMER SULFONATE 39108-34-4 <0.0055 0.020 0.0055 ug/L ] U
PERFLUOROBUTANE SULFONATE 375-73-5 0.025 0.020 0.0019 ug/L
PERFLUOROBUTANOIC ACID 375-22-4 0.027 0.020 0.0066 ug/L
PERFLUORODECANE SULFONATE 335-77-3 <0.0043 0.020 0.0043 ug/L u
PERFLUORODECANOIC ACID 335-76-2 <0.0066 0.020 0.0066 ug/L U
PERFLUORODODECANOIC ACID 307-55-1 <0.0057  0.020 0.0057 ug/L u
PERFLUOROHEPTANOIC ACID 375-85-9 0.031 0.020 0.0047 ug/L
PERFLUOROHEXANE SULFONATE 108427-53-8 0.25 0.020 0.0040 ug/L
PERFLUOROHEXANOIC ACID 307-24-4 0.051 0.020 0.0046 ug/L
PERFLUORONONANOIC ACID 375-95-1 <0.0046 0.020 0.0046 ug/L V]
PERFLUOROOCTANE SULFONAMIDE ~ 754-91-6 <0.0058 0.020 0.0058 ug/L u
PERFLUOROOCTANE SULFONATE 1763-23-1 0.19 0.020 0.0033 ug/L
PERFLUOROOCTANOIC ACID 335-67-1 0.053 0.020 0.0053 ug/L
PERFLUOROPENTANOIC ACID 2706-90-3 0.046 0.020 0.0036 ug/L
PERFLUOROTETRADECANOIC ACID  376-06-7 <0.0052 0.020 0.0052 ug/L u
PERFLUOROTRIDECANOIC ACID 72629-94-8 <0.0032 0.020 0.0032 ug/L
PERFLUOROUNDECANOIC ACID 2058-94-8 <0.0037 0.020 0.0037 ug/L U
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Analysis Method  EPA 537 m

Sample Name MALMS06-PH3MW1-019 Matrix Type: W Result Type: TRG
Lab Sample Name: DGR838 Sample Date/Time: 2016-10-14 10:50 Validation Level: Stage 4
Analyte CAS No Result RDL MDL Result Lab Validation Validation
Value Units  Qualifier Qualifier Reason Code
6:2 FLUOROTELOMER SULFONATE 27619-97-2 <0.0065 0.020 0.0065 ug/L U U
8:2 FLUOROTELOMER SULFONATE 39108-34-4 <0.0055 0.020 0.0055 ug/L ] U
PERFLUOROBUTANE SULFONATE 375-73-5 0.18 0.020 0.0019 ug/L
PERFLUOROBUTANOIC ACID 375-22-4 0.13 0.020 0.0066 ug/L J 10A
PERFLUORODECANE SULFONATE 335-77-3 <0.0043 0.020 0.0043 ug/L u
PERFLUORODECANOIC ACID 335-76-2 <0.0066 0.020 0.0066 ug/L U
PERFLUORODODECANOIC ACID 307-55-1 <0.0057  0.020 0.0057 ug/L u
PERFLUOROHEPTANOIC ACID 375-85-9 0.047 0.020 0.0047 ug/L
PERFLUOROHEXANE SULFONATE 108427-53-8 0.98 0.020 0.0040 ug/L
PERFLUOROHEXANOIC ACID 307-24-4 0.71 0.020 0.0046 ug/L
PERFLUORONONANOIC ACID 375-95-1 <0.0046 0.020 0.0046 ug/L U
PERFLUOROOCTANE SULFONAMIDE ~ 754-91-6 <0.0058 0.020 0.0058 ug/L uJ 07A
PERFLUOROOCTANE SULFONATE 1763-23-1 0.022 0.020 0.0033 ug/L
PERFLUOROOCTANOIC ACID 335-67-1 0.29 0.020 0.0053 ug/L
PERFLUOROPENTANOIC ACID 2706-90-3 0.17 0.020 0.0036 ug/L
PERFLUOROTETRADECANOIC ACID ~ 376-06-7 <0.0052 0.020 0.0052 ug/L u
PERFLUOROTRIDECANOIC ACID 72629-94-8 <0.0032 0.020 0.0032 ug/L
PERFLUOROUNDECANOIC ACID 2058-94-8 <0.0037 0.020 0.0037 ug/L U
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Analysis Method  EPA 537 m
Sample Name MALMS06-PH3MW2-009 Matrix Type: W Result Type: TRG
Lab Sample Name: DGR832 Sample Date/Time: 2016-10-13 10:26 Validation Level: Stage 2B
Analyte CAS No Result RDL MDL Result Lab Validation Validation
Value Units  Qualifier Qualifier Reason Code
6:2 FLUOROTELOMER SULFONATE ~ 27619-97-2 <0.065  0.20 0.065 ug/L U U
8:2 FLUOROTELOMER SULFONATE ~ 39108-34-4 <0.055  0.20 0.055 ug/L U u
PERFLUOROBUTANE SULFONATE 375-73-5 0.80 0.20 0.019 ug/L
PERFLUOROBUTANOIC ACID 375-22-4 0.32 0.20 0.066 ug/L
PERFLUORODECANE SULFONATE 335-77-3 <0.043  0.20 0.043 ug/L u
PERFLUORODECANOIC ACID 335-76-2 <0.066  0.20 0.066 ug/L U
PERFLUORODODECANOIC ACID 307-55-1 <0.057  0.20 0.057 ug/L u
PERFLUOROHEPTANOIC ACID 375-85-9 0.32 0.20 0.047 ug/L
PERFLUOROHEXANE SULFONATE 108427-53-8 14 1.0 0.20 ug/L
PERFLUOROHEXANOIC ACID 307-24-4 15 0.20 0.046 ug/L
PERFLUORONONANOIC ACID 375-95-1 <0.046  0.20 0.046 ug/L U
PERFLUOROOCTANE SULFONAMIDE ~ 754-91-6 <0.058  0.20 0.058 ug/L u
PERFLUOROOCTANE SULFONATE 1763-23-1 0.93 0.20 0.033 ug/L
PERFLUOROOCTANOIC ACID 335-67-1 2.9 0.20 0.053 ug/L
PERFLUOROPENTANOIC ACID 2706-90-3 0.58 0.20 0.036 ug/L
PERFLUOROTETRADECANOIC ACID  376-06-7 <0.052  0.20 0.052 ug/L u
PERFLUOROTRIDECANOIC ACID 72629-94-8 <0.032 020 0.032 ug/L u
PERFLUOROUNDECANOIC ACID 2058-94-8 0.037 0.20 0.037 ug/L J J
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Analysis Method  EPA 537 m

Sample Name MALMS06-PH3MW4-009 Matrix Type: W Result Type: TRG
Lab Sample Name: DGR833 Sample Date/Time: 2016-10-13 11:41 Validation Level: Stage 2B
Analyte CAS No Result RDL MDL Result Lab Validation Validation
Value Units  Qualifier Qualifier Reason Code
6:2 FLUOROTELOMER SULFONATE 27619-97-2 <0.0065 0.020 0.0065 ug/L U U
8:2 FLUOROTELOMER SULFONATE 39108-34-4 <0.0055 0.020 0.0055 ug/L ] U
PERFLUOROBUTANE SULFONATE 375-73-5 0.60 0.020 0.0019 ug/L
PERFLUOROBUTANOIC ACID 375-22-4 0.26 0.020 0.0066 ug/L J 10A
PERFLUORODECANE SULFONATE 335-77-3 <0.0043 0.020 0.0043 ug/L u
PERFLUORODECANOIC ACID 335-76-2 <0.0066 0.020 0.0066 ug/L U
PERFLUORODODECANOIC ACID 307-55-1 <0.0057  0.020 0.0057 ug/L u
PERFLUOROHEPTANOIC ACID 375-85-9 0.25 0.020 0.0047 ug/L
PERFLUOROHEXANE SULFONATE 108427-53-8 2.9 0.20 0.040 ug/L
PERFLUOROHEXANOIC ACID 307-24-4 15 0.20 0.046 ug/L
PERFLUORONONANOIC ACID 375-95-1 <0.0046 0.020 0.0046 ug/L V]
PERFLUOROOCTANE SULFONAMIDE ~ 754-91-6 <0.0058 0.020 0.0058 ug/L u
PERFLUOROOCTANE SULFONATE 1763-23-1 0.021 0.020 0.0033 ug/L
PERFLUOROOCTANOIC ACID 335-67-1 0.54 0.020 0.0053 ug/L
PERFLUOROPENTANOIC ACID 2706-90-3 0.66 0.020 0.0036 ug/L
PERFLUOROTETRADECANOIC ACID  376-06-7 <0.0052 0.020 0.0052 ug/L u
PERFLUOROTRIDECANOIC ACID 72629-94-8 <0.0032 0.020 0.0032 ug/L
PERFLUOROUNDECANOIC ACID 2058-94-8 <0.0037 0.020 0.0037 ug/L U
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Analysis Method  EPA 537 m
Sample Name MALMS06-PH3MW5-008 Matrix Type: W Result Type: TRG
Lab Sample Name: DGR834 Sample Date/Time: 2016-10-13 12:33 Validation Level: Stage 2B
Analyte CAS No Result RDL MDL Result Lab Validation Validation
Value Units  Qualifier Qualifier Reason Code
6:2 FLUOROTELOMER SULFONATE ~ 27619-97-2 <0.065  0.20 0.065 ug/L U U
8:2 FLUOROTELOMER SULFONATE ~ 39108-34-4 <0.055  0.20 0.055 ug/L U u
PERFLUOROBUTANE SULFONATE 375-73-5 1.0 0.20 0.019 ug/L
PERFLUOROBUTANOIC ACID 375-22-4 0.29 0.20 0.066 ug/L
PERFLUORODECANE SULFONATE 335-77-3 <0.043  0.20 0.043 ug/L u
PERFLUORODECANOIC ACID 335-76-2 <0.066  0.20 0.066 ug/L U
PERFLUORODODECANOIC ACID 307-55-1 <0.057  0.20 0.057 ug/L u
PERFLUOROHEPTANOIC ACID 375-85-9 0.46 0.20 0.047 ug/L
PERFLUOROHEXANE SULFONATE 108427-53-8 13 1.0 0.20 ug/L
PERFLUOROHEXANOIC ACID 307-24-4 1.9 0.20 0.046 ug/L
PERFLUORONONANOIC ACID 375-95-1 <0.046  0.20 0.046 ug/L U
PERFLUOROOCTANE SULFONAMIDE ~ 754-91-6 <0.058  0.20 0.058 ug/L u
PERFLUOROOCTANE SULFONATE 1763-23-1 0.23 0.20 0.033 ug/L
PERFLUOROOCTANOIC ACID 335-67-1 55 0.20 0.053 ug/L
PERFLUOROPENTANOIC ACID 2706-90-3 0.56 0.20 0.036 ug/L
PERFLUOROTETRADECANOIC ACID  376-06-7 <0.052  0.20 0.052 ug/L u
PERFLUOROTRIDECANOIC ACID 72629-94-8 <0.032 020 0.032 ug/L
PERFLUOROUNDECANOIC ACID 2058-94-8 <0.037 0.0 0.037 ug/L U
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Analysis Method  EPA 537 m
Sample Name MALMS-RS-002 Matrix Type: W Result Type: TRG
Lab Sample Name: DGR830 Sample Date/Time: 2016-10-12 14:40 Validation Level: Stage 2B
Analyte CAS No Result RDL MDL Result Lab Validation Validation
Value Units  Qualifier Qualifier Reason Code

6:2 FLUOROTELOMER SULFONATE 27619-97-2 <0.0065 0.020 0.0065 ug/L U U

8:2 FLUOROTELOMER SULFONATE 39108-34-4 <0.0055 0.020 0.0055 ug/L ] U
PERFLUOROBUTANE SULFONATE 375-73-5 <0.0019 0.020 0.0019 ug/L U u
PERFLUOROBUTANOIC ACID 375-22-4 <0.0066 0.020 0.0066 ug/L U u
PERFLUORODECANE SULFONATE 335-77-3 <0.0043  0.020 0.0043 ug/L U u
PERFLUORODECANOIC ACID 335-76-2 <0.0066 0.020 0.0066 ug/L U U
PERFLUORODODECANOIC ACID 307-55-1 <0.0057  0.020 0.0057 ug/L U u
PERFLUOROHEPTANOIC ACID 375-85-9 <0.0047  0.020 0.0047 ug/L U U
PERFLUOROHEXANE SULFONATE 108427-53-8 <0.0040 0.020 0.0040 ug/L U u
PERFLUOROHEXANOIC ACID 307-24-4 <0.0046  0.020 0.0046 ug/L U u
PERFLUORONONANOIC ACID 375-95-1 <0.0046  0.020 0.0046 ug/L U U
PERFLUOROOCTANE SULFONAMIDE ~ 754-91-6 <0.0058 0.020 0.0058 ug/L U u
PERFLUOROOCTANE SULFONATE 1763-23-1 <0.0033 0.020 0.0033 ug/L U U
PERFLUOROOCTANOIC ACID 335-67-1 <0.0053  0.020 0.0053 ug/L U u
PERFLUOROPENTANOIC ACID 2706-90-3 <0.0036 0.020 0.0036 ug/L U U
PERFLUOROTETRADECANOIC ACID  376-06-7 <0.0052  0.020 0.0052 ug/L U u
PERFLUOROTRIDECANOIC ACID 72629-94-8 <0.0032 0.020 0.0032 ug/L U u
PERFLUOROUNDECANOIC ACID 2058-94-8 <0.0037 0.020 0.0037 ug/L U U
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Analysis Method  EPA 537 m
Sample Name MALMS-RS-003 Matrix Type: W Result Type: TRG
Lab Sample Name: DGR831 Sample Date/Time: 2016-10-13 10:55 Validation Level: Stage 2B
Analyte CAS No Result RDL MDL Result Lab Validation Validation
Value Units  Qualifier Qualifier Reason Code

6:2 FLUOROTELOMER SULFONATE 27619-97-2 <0.0065 0.020 0.0065 ug/L U U

8:2 FLUOROTELOMER SULFONATE 39108-34-4 <0.0055 0.020 0.0055 ug/L ] U
PERFLUOROBUTANE SULFONATE 375-73-5 <0.0019 0.020 0.0019 ug/L U u
PERFLUOROBUTANOIC ACID 375-22-4 <0.0066 0.020 0.0066 ug/L U u
PERFLUORODECANE SULFONATE 335-77-3 <0.0043  0.020 0.0043 ug/L U u
PERFLUORODECANOIC ACID 335-76-2 <0.0066 0.020 0.0066 ug/L U U
PERFLUORODODECANOIC ACID 307-55-1 <0.0057  0.020 0.0057 ug/L U u
PERFLUOROHEPTANOIC ACID 375-85-9 <0.0047  0.020 0.0047 ug/L U U
PERFLUOROHEXANE SULFONATE 108427-53-8 <0.0040 0.020 0.0040 ug/L U u
PERFLUOROHEXANOIC ACID 307-24-4 <0.0046  0.020 0.0046 ug/L U u
PERFLUORONONANOIC ACID 375-95-1 <0.0046  0.020 0.0046 ug/L U U
PERFLUOROOCTANE SULFONAMIDE ~ 754-91-6 <0.0058 0.020 0.0058 ug/L U u
PERFLUOROOCTANE SULFONATE 1763-23-1 <0.0033 0.020 0.0033 ug/L U U
PERFLUOROOCTANOIC ACID 335-67-1 <0.0053  0.020 0.0053 ug/L U u
PERFLUOROPENTANOIC ACID 2706-90-3 <0.0036 0.020 0.0036 ug/L U U
PERFLUOROTETRADECANOIC ACID  376-06-7 <0.0052  0.020 0.0052 ug/L U u
PERFLUOROTRIDECANOIC ACID 72629-94-8 <0.0032 0.020 0.0032 ug/L U u
PERFLUOROUNDECANOIC ACID 2058-94-8 0.0039  0.020 0.0037 ug/L J J
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Analysis Method  EPA 537 m
Sample Name MALMS-RS-004 Matrix Type: W Result Type: TRG
Lab Sample Name: DGR837 Sample Date/Time: 2016-10-14 10:35 Validation Level: Stage 2B
Analyte CAS No Result RDL MDL Result Lab Validation Validation
Value Units  Qualifier Qualifier Reason Code

6:2 FLUOROTELOMER SULFONATE 27619-97-2 <0.0065 0.020 0.0065 ug/L U U

8:2 FLUOROTELOMER SULFONATE 39108-34-4 <0.0055 0.020 0.0055 ug/L ] U
PERFLUOROBUTANE SULFONATE 375-73-5 <0.0019 0.020 0.0019 ug/L U u
PERFLUOROBUTANOIC ACID 375-22-4 <0.0066 0.020 0.0066 ug/L U u
PERFLUORODECANE SULFONATE 335-77-3 <0.0043  0.020 0.0043 ug/L U u
PERFLUORODECANOIC ACID 335-76-2 <0.0066 0.020 0.0066 ug/L U U
PERFLUORODODECANOIC ACID 307-55-1 <0.0057  0.020 0.0057 ug/L U u
PERFLUOROHEPTANOIC ACID 375-85-9 <0.0047  0.020 0.0047 ug/L U U
PERFLUOROHEXANE SULFONATE 108427-53-8 <0.0040 0.020 0.0040 ug/L U u
PERFLUOROHEXANOIC ACID 307-24-4 <0.0046  0.020 0.0046 ug/L U u
PERFLUORONONANOIC ACID 375-95-1 <0.0046  0.020 0.0046 ug/L U U
PERFLUOROOCTANE SULFONAMIDE ~ 754-91-6 <0.0058 0.020 0.0058 ug/L U u
PERFLUOROOCTANE SULFONATE 1763-23-1 <0.0033 0.020 0.0033 ug/L U U
PERFLUOROOCTANOIC ACID 335-67-1 <0.0053  0.020 0.0053 ug/L U u
PERFLUOROPENTANOIC ACID 2706-90-3 <0.0036 0.020 0.0036 ug/L U U
PERFLUOROTETRADECANOIC ACID  376-06-7 <0.0052  0.020 0.0052 ug/L U u
PERFLUOROTRIDECANOIC ACID 72629-94-8 <0.0032 0.020 0.0032 ug/L U u
PERFLUOROUNDECANOIC ACID 2058-94-8 <0.0037 0.020 0.0037 ug/L U U
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Analysis Method  EPA 537 m
Sample Name MALMS-RS-006 Matrix Type: W Result Type: TRG
Lab Sample Name: DGR828 Sample Date/Time: 2016-10-16 11:00 Validation Level: Stage 2B
Analyte CAS No Result RDL MDL Result Lab Validation Validation
Value Units  Qualifier Qualifier Reason Code

6:2 FLUOROTELOMER SULFONATE 27619-97-2 <0.0065 0.020 0.0065 ug/L U U

8:2 FLUOROTELOMER SULFONATE 39108-34-4 <0.0055 0.020 0.0055 ug/L ] U
PERFLUOROBUTANE SULFONATE 375-73-5 <0.0019 0.020 0.0019 ug/L U u
PERFLUOROBUTANOIC ACID 375-22-4 <0.0066 0.020 0.0066 ug/L U u
PERFLUORODECANE SULFONATE 335-77-3 <0.0043  0.020 0.0043 ug/L U u
PERFLUORODECANOIC ACID 335-76-2 <0.0066 0.020 0.0066 ug/L U U
PERFLUORODODECANOIC ACID 307-55-1 <0.0057  0.020 0.0057 ug/L U u
PERFLUOROHEPTANOIC ACID 375-85-9 <0.0047  0.020 0.0047 ug/L U U
PERFLUOROHEXANE SULFONATE 108427-53-8 <0.0040 0.020 0.0040 ug/L U u
PERFLUOROHEXANOIC ACID 307-24-4 <0.0046  0.020 0.0046 ug/L U u
PERFLUORONONANOIC ACID 375-95-1 <0.0046  0.020 0.0046 ug/L U U
PERFLUOROOCTANE SULFONAMIDE ~ 754-91-6 <0.0058 0.020 0.0058 ug/L U u
PERFLUOROOCTANE SULFONATE 1763-23-1 0.0046  0.020 0.0033 ug/L J J
PERFLUOROOCTANOIC ACID 335-67-1 <0.0053  0.020 0.0053 ug/L U u
PERFLUOROPENTANOIC ACID 2706-90-3 <0.0036 0.020 0.0036 ug/L U U
PERFLUOROTETRADECANOIC ACID  376-06-7 <0.0052  0.020 0.0052 ug/L U u
PERFLUOROTRIDECANOIC ACID 72629-94-8 <0.0032 0.020 0.0032 ug/L U u
PERFLUOROUNDECANOIC ACID 2058-94-8 <0.0037 0.020 0.0037 ug/L U U

Monday, February 06, 2017 Page 39 of 40

M2027.0003 E-58 9/29/2017



Analysis Method  EPA 537 m
Sample Name MALMS-RS-007 Matrix Type: W Result Type: TRG
Lab Sample Name: DGR842 Sample Date/Time: 2016-10-17 09:53 Validation Level: Stage 2B
Analyte CAS No Result RDL MDL Result Lab Validation Validation
Value Units  Qualifier Qualifier Reason Code

6:2 FLUOROTELOMER SULFONATE 27619-97-2 <0.0065 0.020 0.0065 ug/L U U

8:2 FLUOROTELOMER SULFONATE 39108-34-4 <0.0055 0.020 0.0055 ug/L ] U
PERFLUOROBUTANE SULFONATE 375-73-5 <0.0019 0.020 0.0019 ug/L U u
PERFLUOROBUTANOIC ACID 375-22-4 <0.0066 0.020 0.0066 ug/L U u
PERFLUORODECANE SULFONATE 335-77-3 <0.0043  0.020 0.0043 ug/L U u
PERFLUORODECANOIC ACID 335-76-2 <0.0066 0.020 0.0066 ug/L U U
PERFLUORODODECANOIC ACID 307-55-1 <0.0057  0.020 0.0057 ug/L U u
PERFLUOROHEPTANOIC ACID 375-85-9 <0.0047  0.020 0.0047 ug/L U U
PERFLUOROHEXANE SULFONATE 108427-53-8 <0.0040 0.020 0.0040 ug/L U u
PERFLUOROHEXANOIC ACID 307-24-4 <0.0046  0.020 0.0046 ug/L U u
PERFLUORONONANOIC ACID 375-95-1 <0.0046  0.020 0.0046 ug/L U U
PERFLUOROOCTANE SULFONAMIDE ~ 754-91-6 <0.0058 0.020 0.0058 ug/L U u
PERFLUOROOCTANE SULFONATE 1763-23-1 <0.0033 0.020 0.0033 ug/L U U
PERFLUOROOCTANOIC ACID 335-67-1 <0.0053  0.020 0.0053 ug/L U u
PERFLUOROPENTANOIC ACID 2706-90-3 <0.0036 0.020 0.0036 ug/L U U
PERFLUOROTETRADECANOIC ACID  376-06-7 <0.0052  0.020 0.0052 ug/L U u
PERFLUOROTRIDECANOIC ACID 72629-94-8 <0.0032 0.020 0.0032 ug/L U u
PERFLUOROUNDECANOIC ACID 2058-94-8 <0.0037 0.020 0.0037 ug/L U U
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Validated Sample Result Forms: B6mM8709

Analysis Method  EPA 537 m

Sample Name MALMS03-001-SO-020 Matrix Type: S Result Type: TRG
Lab Sample Name: DHK769 Sample Date/Time: 2016-10-19 13:18 Validation Level: Stage 2B
Analyte CAS No Result RDL MDL Result Lab Validation Validation
Value Units  Qualifier Qualifier Reason Code
6:2 FLUOROTELOMER SULFONATE 27619-97-2 <0.24 0.95 0.24 ug/kg ] uJ 07A
8:2 FLUOROTELOMER SULFONATE 39108-34-4 <0.20 0.95 0.20 ug/kg U uJ 07A
PERFLUOROBUTANE SULFONATE 375-73-5 <0.24 0.95 0.24 ug/kg U uJ 07A
PERFLUOROBUTANOIC ACID 375-22-4 <0.22 0.95 0.22 ug/kg u U
PERFLUORODECANE SULFONATE 335-77-3 <0.19 0.95 0.19 ug/kg U uJ 07A
PERFLUORODECANOIC ACID 335-76-2 <0.27 0.95 0.27 ug/kg U U
PERFLUORODODECANOIC ACID 307-55-1 <0.23 0.95 0.23 ug/kg U
PERFLUOROHEPTANOIC ACID 375-85-9 <0.17 0.95 0.17 ug/kg U
PERFLUOROHEXANE SULFONATE 108427-53-8 <0.18 0.95 0.18 ug/kg U uJ 07A
PERFLUOROHEXANOIC ACID 307-24-4 <0.20 0.95 0.20 ug/kg U U
PERFLUORONONANOIC ACID 375-95-1 <0.13 0.95 0.13 ug/kg ] U
PERFLUOROOCTANE SULFONAMIDE 754-91-6 <0.16 0.95 0.16 ug/kg U U
PERFLUOROOCTANE SULFONATE 1763-23-1 0.36 0.95 0.15 ug/kg J J 07A
PERFLUOROOCTANOIC ACID 335-67-1 <0.11 0.95 0.11 ug/kg u U
PERFLUOROPENTANOIC ACID 2706-90-3 <0.20 0.95 0.20 ug/kg U U
PERFLUOROTETRADECANOIC ACID  376-06-7 <0.21 0.95 0.21 ug/kg U U
PERFLUOROTRIDECANOIC ACID 72629-94-8 <0.24 0.95 0.24 ug/kg U U
PERFLUOROUNDECANOIC ACID 2058-94-8 <0.25 0.95 0.25 ug/kg ] U
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Analysis Method  EPA 537 m
Sample Name MALMS03-002-SO-020 Matrix Type: S Result Type: TRG
Lab Sample Name: DHK772 Sample Date/Time: 2016-10-20 15:20 Validation Level: Stage 2B
Analyte CAS No Result RDL MDL Result Lab Validation Validation
Value Units  Qualifier Qualifier Reason Code
6:2 FLUOROTELOMER SULFONATE ~ 27619-97-2 <0.24 094 0.24 ug/kg U uJ 07A
8:2 FLUOROTELOMER SULFONATE ~ 39108-34-4 <020  0.94 0.20 ug/kg U uJ 07A
PERFLUOROBUTANE SULFONATE 375-73-5 <0.24 094 0.24 ug/kg U uJ 07A
PERFLUOROBUTANOIC ACID 375-22-4 0.45 0.94 0.22 ugkg J J
PERFLUORODECANE SULFONATE 335-77-3 <019 094 0.19 ug/kg U uJ 07A
PERFLUORODECANOIC ACID 335-76-2 <0.26 0.94 0.26 ug/kg U U
PERFLUORODODECANOIC ACID 307-55-1 <023 094 0.23 ug/kg U
PERFLUOROHEPTANOIC ACID 375-85-9 <017 094 0.17 ug/kg U
PERFLUOROHEXANE SULFONATE 108427-53-8 <0.18 094 0.18 ug/kg U uJ 07A
PERFLUOROHEXANOIC ACID 307-24-4 <020  0.94 0.20 ug/kg U u
PERFLUORONONANOIC ACID 375-95-1 <0.13  0.94 0.13 ug/kg U U
PERFLUOROOCTANE SULFONAMIDE ~ 754-91-6 <0.16  0.94 0.16 ug/kg U U
PERFLUOROOCTANE SULFONATE 1763-23-1 0.32 0.94 0.15 ugkg J J 07A
PERFLUOROOCTANOIC ACID 335-67-1 <011 094 0.11 ug/kg U u
PERFLUOROPENTANOIC ACID 2706-90-3 <020  0.94 0.20 ug/kg U u
PERFLUOROTETRADECANOIC ACID  376-06-7 <021 094 0.21 ug/kg U u
PERFLUOROTRIDECANOIC ACID 72629-94-8 <0.24 094 0.24 ug/kg U u
PERFLUOROUNDECANOIC ACID 2058-94-8 <0.24 094 0.24 ug/kg U U
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Analysis Method  EPA 537 m
Sample Name MALMS03-003-SO-009 Matrix Type: S Result Type: TRG
Lab Sample Name: DHK771 Sample Date/Time: 2016-10-19 16:25 Validation Level: Stage 2B
Analyte CAS No Result RDL MDL Result Lab Validation Validation
Value Units  Qualifier Qualifier Reason Code
6:2 FLUOROTELOMER SULFONATE ~ 27619-97-2 <0.30 1.2 0.30 ug/kg U U
8:2 FLUOROTELOMER SULFONATE ~ 39108-34-4 <0.25 1.2 0.25 ug/kg U u
PERFLUOROBUTANE SULFONATE 375-73-5 <0.30 1.2 0.30 ug/kg U u
PERFLUOROBUTANOIC ACID 375-22-4 <0.28 1.2 0.28 ug/kg U u
PERFLUORODECANE SULFONATE 335-77-3 <024 12 0.24 ug/kg U u
PERFLUORODECANOIC ACID 335-76-2 <0.34 1.2 0.34 ug/kg U U
PERFLUORODODECANOIC ACID 307-55-1 <0.29 1.2 0.29 ug/kg U u
PERFLUOROHEPTANOIC ACID 375-85-9 <0.22 1.2 0.22 ug/kg U U
PERFLUOROHEXANE SULFONATE 108427-53-8 <0.23 1.2 0.23 ug/kg U u
PERFLUOROHEXANOIC ACID 307-24-4 <0.25 1.2 0.25 ug/kg U u
PERFLUORONONANOIC ACID 375-95-1 <0.17 1.2 0.17 ug/kg U U
PERFLUOROOCTANE SULFONAMIDE ~ 754-91-6 <0.20 1.2 0.20 ug/kg U U 07A
PERFLUOROOCTANE SULFONATE 1763-23-1 <0.19 1.2 0.19 ug/kg U U
PERFLUOROOCTANOIC ACID 335-67-1 <0.14 1.2 0.14 ug/kg U u
PERFLUOROPENTANOIC ACID 2706-90-3 <0.25 1.2 0.25 ug/kg U u
PERFLUOROTETRADECANOIC ACID  376-06-7 <0.26 1.2 0.26 ug/kg U u
PERFLUOROTRIDECANOIC ACID 72629-94-8 <0.30 1.2 0.30 ug/kg U u
PERFLUOROUNDECANOIC ACID 2058-94-8 <0.31 1.2 0.31 ug/kg U U
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Analysis Method  EPA 537 m
Sample Name MALMS03-004-SD-001 Matrix Type: S Result Type: TRG
Lab Sample Name: DHKT775 Sample Date/Time: 2016-10-21 08:05 Validation Level: Stage 4
Analyte CAS No Result RDL MDL Result Lab Validation Validation
Value Units  Qualifier Qualifier Reason Code

6:2 FLUOROTELOMER SULFONATE 27619-97-2 <0.30 1.2 0.30 ug/kg U uJ 07A

8:2 FLUOROTELOMER SULFONATE ~ 39108-34-4 0.88 1.2 0.25 ug/kg J J 07A
PERFLUOROBUTANE SULFONATE 375-73-5 <0.30 1.2 0.30 ug/kg u uJ 07A
PERFLUOROBUTANOIC ACID 375-22-4 <0.28 1.2 0.28 ug/kg u uJ 07A
PERFLUORODECANE SULFONATE 335-77-3 <0.24 1.2 0.24 ug/kg u uJ 07A
PERFLUORODECANOIC ACID 335-76-2 <0.34 1.2 0.34 ug/kg u uJ 07A
PERFLUORODODECANOIC ACID 307-55-1 <0.29 1.2 0.29 ug/kg U uJ 07A
PERFLUOROHEPTANOIC ACID 375-85-9 <0.22 1.2 0.22 ug/kg U uJ 07A
PERFLUOROHEXANE SULFONATE 108427-53-8 0.62 1.2 0.23 ug/kg J J 07A
PERFLUOROHEXANOIC ACID 307-24-4 <0.25 1.2 0.25 ug/kg u uJ 07A
PERFLUORONONANOIC ACID 375-95-1 <0.17 1.2 0.17 ug/kg U uJ 07A
PERFLUOROOCTANE SULFONAMIDE  754-91-6 <0.20 1.2 0.20 ug/kg U uJ 07A
PERFLUOROOCTANE SULFONATE 1763-23-1 48 1.2 0.19 ug/kg J 07A
PERFLUOROOCTANOIC ACID 335-67-1 0.28 1.2 0.14 ug/kg J J 07A
PERFLUOROPENTANOIC ACID 2706-90-3 <0.25 1.2 0.25 ug/kg u uJ 07A
PERFLUOROTETRADECANOIC ACID ~ 376-06-7 <0.26 1.2 0.26 ug/kg u uJ 07A
PERFLUOROTRIDECANOIC ACID 72629-94-8 <0.30 1.2 0.30 ug/kg U uJ 07A
PERFLUOROUNDECANOIC ACID 2058-94-8 <0.31 1.2 0.31 ug/kg U uJ 07A
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Analysis Method  EPA 537 m

Sample Name MALMS03-004-SW-001 Matrix Type: W Result Type: TRG

Lab Sample Name: DHK776 Sample Date/Time: 2016-10-21 08:07 Validation Level: Stage 2B
Analyte CAS No Result RDL MDL Result Lab Validation Validation

Value Units  Qualifier Qualifier Reason Code

6:2 FLUOROTELOMER SULFONATE 27619-97-2 0.16 0.020 0.0065 ug/L J 04C
8:2 FLUOROTELOMER SULFONATE ~ 39108-34-4 0.031 0.020 0.0055 ug/L
PERFLUOROBUTANE SULFONATE 375-73-5 0.057 0.020 0.0019 ug/L
PERFLUOROBUTANOIC ACID 375-22-4 0.046 0.020 0.0066 ug/L
PERFLUORODECANE SULFONATE 335-77-3 <0.0043 0.020 0.0043 ug/L U u
PERFLUORODECANOIC ACID 335-76-2 <0.0066 0.020 0.0066 ug/L U U
PERFLUORODODECANOIC ACID 307-55-1 <0.0057 0.020 0.0057 ug/L U uJ 04C
PERFLUOROHEPTANOIC ACID 375-85-9 0.057 0.020 0.0047 ug/L
PERFLUOROHEXANE SULFONATE 108427-53-8 0.35 0.020 0.0040 ug/L
PERFLUOROHEXANOIC ACID 307-24-4 0.15 0.020 0.0046 ug/L
PERFLUORONONANOIC ACID 375-95-1 0.0061  0.020 0.0046 ug/L J J
PERFLUOROOCTANE SULFONAMIDE ~ 754-91-6 0.0067  0.020 0.0058 ug/L J J
PERFLUOROOCTANE SULFONATE 1763-23-1 0.46 0.020 0.0033 ug/L
PERFLUOROOCTANOIC ACID 335-67-1 0.10 0.020 0.0053 ug/L
PERFLUOROPENTANOIC ACID 2706-90-3 0.15 0.020 0.0036 ug/L
PERFLUOROTETRADECANOIC ACID  376-06-7 <0.0052 0.020 0.0052 ug/L U u
PERFLUOROTRIDECANOIC ACID 72629-94-8 0.0062  0.020 0.0032 ug/L J J
PERFLUOROUNDECANOIC ACID 2058-94-8 <0.0037 0.020 0.0037 ug/L U U
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Analysis Method  EPA 537 m

Sample Name MALMS04-001-GW-005 Matrix Type: W Result Type: TRG

Lab Sample Name: DHK802 Sample Date/Time: 2016-10-21 14:14 Validation Level: Stage 4
Analyte CAS No Result RDL MDL Result Lab Validation Validation

Value Units  Qualifier Qualifier Reason Code

6:2 FLUOROTELOMER SULFONATE 27619-97-2 <0.0065 0.020 0.0065 ug/L U uJ 04C
8:2 FLUOROTELOMER SULFONATE 39108-34-4 <0.0055 0.020 0.0055 ug/L ] U
PERFLUOROBUTANE SULFONATE 375-73-5 0.17 0.020 0.0019 ug/L
PERFLUOROBUTANOIC ACID 375-22-4 0.059 0.020 0.0066 ug/L
PERFLUORODECANE SULFONATE 335-77-3 <0.0043 0.020 0.0043 ug/L U u
PERFLUORODECANOIC ACID 335-76-2 <0.0066 0.020 0.0066 ug/L U U
PERFLUORODODECANOIC ACID 307-55-1 <0.0057 0.020 0.0057 ug/L U uJ 04C
PERFLUOROHEPTANOIC ACID 375-85-9 0.067 0.020 0.0047 ug/L
PERFLUOROHEXANE SULFONATE 108427-53-8 1.0 0.10 0.020 ug/L
PERFLUOROHEXANOIC ACID 307-24-4 0.28 0.020 0.0046 ug/L
PERFLUORONONANOIC ACID 375-95-1 <0.0046 0.020 0.0046 ug/L U U
PERFLUOROOCTANE SULFONAMIDE ~ 754-91-6 <0.0058 0.020 0.0058 ug/L u u
PERFLUOROOCTANE SULFONATE 1763-23-1 0.010 0.020 0.0033 ug/L J J
PERFLUOROOCTANOIC ACID 335-67-1 0.45 0.020 0.0053 ug/L
PERFLUOROPENTANOIC ACID 2706-90-3 0.095 0.020 0.0036 ug/L
PERFLUOROTETRADECANOIC ACID ~ 376-06-7 <0.0052 0.020 0.0052 ug/L U u
PERFLUOROTRIDECANOIC ACID 72629-94-8 <0.0032 0.020 0.0032 ug/L
PERFLUOROUNDECANOIC ACID 2058-94-8 <0.0037 0.020 0.0037 ug/L U U
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Analysis Method  EPA 537 m
Sample Name MALMS04-002-SO-002 Matrix Type: S Result Type: TRG
Lab Sample Name: DHK768 Sample Date/Time: 2016-10-18 13:05 Validation Level: Stage 2B
Analyte CAS No Result RDL MDL Result Lab Validation Validation
Value Units  Qualifier Qualifier Reason Code

6:2 FLUOROTELOMER SULFONATE ~ 27619-97-2 <0.24 094 0.24 ug/kg U uJ 07A

8:2 FLUOROTELOMER SULFONATE ~ 39108-34-4 <020  0.94 0.20 ug/kg U uJ 07A
PERFLUOROBUTANE SULFONATE 375-73-5 <0.24 094 0.24 ug/kg U uJ 07A
PERFLUOROBUTANOIC ACID 375-22-4 <0.22 094 0.22 ug/kg U uJ 07A
PERFLUORODECANE SULFONATE 335-77-3 <019 094 0.19 ug/kg U uJ 07A
PERFLUORODECANOIC ACID 335-76-2 <0.26 0.94 0.26 ug/kg U UJ 07A
PERFLUORODODECANOIC ACID 307-55-1 <023 094 0.23 ug/kg U uJ 07A
PERFLUOROHEPTANOIC ACID 375-85-9 <017 094 0.17 ug/kg U uJ 07A
PERFLUOROHEXANE SULFONATE 108427-53-8 0.52 0.94 0.18 ugkg  J J 07A
PERFLUOROHEXANOIC ACID 307-24-4 <0.20 0.94 0.20 ug/kg U uJ 07A
PERFLUORONONANOIC ACID 375-95-1 <0.13  0.94 0.13 ug/kg U uJ 07A
PERFLUOROOCTANE SULFONAMIDE ~ 754-91-6 <0.16  0.94 0.16 ug/kg U uJ 07A
PERFLUOROOCTANE SULFONATE 1763-23-1 <015  0.94 0.15 ug/kg U uJ 07A
PERFLUOROOCTANOIC ACID 335-67-1 0.23 0.94 0.11 ugkg J J 07A
PERFLUOROPENTANOIC ACID 2706-90-3 <0.20 0.94 0.20 ug/kg U uJ 07A
PERFLUOROTETRADECANOIC ACID  376-06-7 <021 094 0.21 ug/kg U uJ 07A
PERFLUOROTRIDECANOIC ACID 72629-94-8 <0.24 094 0.24 ug/kg U uJ 07A
PERFLUOROUNDECANOIC ACID 2058-94-8 <0.24 094 0.24 ug/kg U uJ 07A
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Analysis Method  EPA 537 m
Sample Name MALMS04-001-SO-004 Matrix Type: S Result Type: TRG
Lab Sample Name: DHK766 Sample Date/Time: 2016-10-18 09:58 Validation Level: Stage 2B
Analyte CAS No Result RDL MDL Result Lab Validation Validation
Value Units  Qualifier Qualifier Reason Code
6:2 FLUOROTELOMER SULFONATE ~ 27619-97-2 <024  0.95 0.24 ug/kg U U
8:2 FLUOROTELOMER SULFONATE ~ 39108-34-4 <020 095 0.20 ug/kg U u
PERFLUOROBUTANE SULFONATE 375-73-5 <0.24 095 0.24 ug/kg U u
PERFLUOROBUTANOIC ACID 375-22-4 <0.22 095 0.22 ug/kg U u
PERFLUORODECANE SULFONATE 335-77-3 <0.19 095 0.19 ug/kg U u
PERFLUORODECANOIC ACID 335-76-2 <0.27 095 0.27 ug/kg U U
PERFLUORODODECANOIC ACID 307-55-1 <023 095 0.23 ug/kg U u
PERFLUOROHEPTANOIC ACID 375-85-9 0.32 0.95 0.17 ugkg J J
PERFLUOROHEXANE SULFONATE 108427-53-8 39 0.95 0.18 ug/kg
PERFLUOROHEXANOIC ACID 307-24-4 0.51 0.95 0.20 ugkg J J
PERFLUORONONANOIC ACID 375-95-1 0.26 0.95 0.13 ugkg J J
PERFLUOROOCTANE SULFONAMIDE ~ 754-91-6 <0.16  0.95 0.16 ug/kg U uJ 07A
PERFLUOROOCTANE SULFONATE 1763-23-1 7.8 0.95 0.15 ug/kg
PERFLUOROOCTANOIC ACID 335-67-1 14 0.95 0.11 ug/kg
PERFLUOROPENTANOIC ACID 2706-90-3 <020 095 0.20 ug/kg U u
PERFLUOROTETRADECANOIC ACID  376-06-7 <021 095 0.21 ug/kg U u
PERFLUOROTRIDECANOIC ACID 72629-94-8 <0.24 095 0.24 ug/kg U u
PERFLUOROUNDECANOIC ACID 2058-94-8 <0.25  0.95 0.25 ug/kg U U
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Analysis Method  EPA 537 m
Sample Name MALMS04-001-SS-001 Matrix Type: S Result Type: TRG
Lab Sample Name: DHK765 Sample Date/Time: 2016-10-18 09:20 Validation Level: Stage 2B
Analyte CAS No Result RDL MDL Result Lab Validation Validation
Value Units  Qualifier Qualifier Reason Code
6:2 FLUOROTELOMER SULFONATE ~ 27619-97-2 <0.25 1.0 0.25 ug/kg U U
8:2 FLUOROTELOMER SULFONATE ~ 39108-34-4 <0.21 1.0 0.21 ug/kg U u
PERFLUOROBUTANE SULFONATE 375-73-5 0.39 1.0 0.25 ugkg  J J
PERFLUOROBUTANOIC ACID 375-22-4 0.52 1.0 0.23 ugkg J J
PERFLUORODECANE SULFONATE 335-77-3 <0.20 1.0 0.20 ug/kg U u
PERFLUORODECANOIC ACID 335-76-2 <0.28 1.0 0.28 ug/kg U U
PERFLUORODODECANOIC ACID 307-55-1 <024 10 0.24 ug/kg U u
PERFLUOROHEPTANOIC ACID 375-85-9 0.70 1.0 0.18 ugkg J J
PERFLUOROHEXANE SULFONATE 108427-53-8 11 1.0 0.19 ug/kg
PERFLUOROHEXANOIC ACID 307-24-4 1.9 1.0 0.21 ug/kg
PERFLUORONONANOIC ACID 375-95-1 <0.14 1.0 0.14 ug/kg U
PERFLUOROOCTANE SULFONAMIDE ~ 754-91-6 <0.17 1.0 0.17 ug/kg uJ 07A
PERFLUOROOCTANE SULFONATE 1763-23-1 33 1.0 0.16 ug/kg
PERFLUOROOCTANOIC ACID 335-67-1 2.1 1.0 0.12 ug/kg
PERFLUOROPENTANOIC ACID 2706-90-3 0.92 1.0 0.21 ugkg  J J
PERFLUOROTETRADECANOIC ACID  376-06-7 <0.22 1.0 0.22 ug/kg U u
PERFLUOROTRIDECANOIC ACID 72629-94-8 <0.25 1.0 0.25 ug/kg U u
PERFLUOROUNDECANOIC ACID 2058-94-8 <0.26 1.0 0.26 ug/kg U U
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Analysis Method  EPA 537 m

Sample Name MALMS04-002-GW-004 Matrix Type: W Result Type: TRG
Lab Sample Name: DHK799 Sample Date/Time: 2016-10-21 13:13 Validation Level: Stage 2B
Analyte CAS No Result RDL MDL Result Lab Validation Validation
Value Units  Qualifier Qualifier Reason Code
6:2 FLUOROTELOMER SULFONATE 27619-97-2 0.010 0.020 0.0065 ug/L J J 04C
8:2 FLUOROTELOMER SULFONATE 39108-34-4 <0.0055 0.020 0.0055 ug/L ] U
PERFLUOROBUTANE SULFONATE 375-73-5 0.046 0.020 0.0019 ug/L
PERFLUOROBUTANOIC ACID 375-22-4 0.035 0.020 0.0066 ug/L
PERFLUORODECANE SULFONATE 335-77-3 <0.0043 0.020 0.0043 ug/L u
PERFLUORODECANOIC ACID 335-76-2 <0.0066 0.020 0.0066 ug/L U
PERFLUORODODECANOIC ACID 307-55-1 <0.0057 0.020 0.0057 ug/L uJ 04C
PERFLUOROHEPTANOIC ACID 375-85-9 0.042 0.020 0.0047 ug/L
PERFLUOROHEXANE SULFONATE 108427-53-8 0.49 0.020 0.0040 ug/L
PERFLUOROHEXANOIC ACID 307-24-4 0.11 0.020 0.0046 ug/L
PERFLUORONONANOIC ACID 375-95-1 <0.0046 0.020 0.0046 ug/L V]
PERFLUOROOCTANE SULFONAMIDE ~ 754-91-6 <0.0058 0.020 0.0058 ug/L u
PERFLUOROOCTANE SULFONATE 1763-23-1 0.036 0.020 0.0033 ug/L
PERFLUOROOCTANOIC ACID 335-67-1 0.21 0.020 0.0053 ug/L
PERFLUOROPENTANOIC ACID 2706-90-3 0.069 0.020 0.0036 ug/L
PERFLUOROTETRADECANOIC ACID  376-06-7 <0.0052 0.020 0.0052 ug/L U u
PERFLUOROTRIDECANOIC ACID 72629-94-8 0.0059  0.020 0.0032 ug/L J J
PERFLUOROUNDECANOIC ACID 2058-94-8 0.0055  0.020 0.0037 ug/L J J
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Analysis Method  EPA 537 m

Sample Name MALMS04-002-GW-904 Matrix Type: W Result Type: TRG

Lab Sample Name: DHK800 Sample Date/Time: 2016-10-21 13:13 Validation Level: Stage 2B
Analyte CAS No Result RDL MDL Result Lab Validation Validation

Value Units  Qualifier Qualifier Reason Code

6:2 FLUOROTELOMER SULFONATE 27619-97-2 <0.0065 0.020 0.0065 ug/L U uJ 04C
8:2 FLUOROTELOMER SULFONATE 39108-34-4 <0.0055 0.020 0.0055 ug/L ] U
PERFLUOROBUTANE SULFONATE 375-73-5 0.045 0.020 0.0019 ug/L
PERFLUOROBUTANOIC ACID 375-22-4 0.033 0.020 0.0066 ug/L
PERFLUORODECANE SULFONATE 335-77-3 <0.0043 0.020 0.0043 ug/L U u
PERFLUORODECANOIC ACID 335-76-2 <0.0066 0.020 0.0066 ug/L U U
PERFLUORODODECANOIC ACID 307-55-1 <0.0057 0.020 0.0057 ug/L U uJ 04C
PERFLUOROHEPTANOIC ACID 375-85-9 0.038 0.020 0.0047 ug/L
PERFLUOROHEXANE SULFONATE 108427-53-8 0.49 0.020 0.0040 ug/L
PERFLUOROHEXANOIC ACID 307-24-4 0.11 0.020 0.0046 ug/L
PERFLUORONONANOIC ACID 375-95-1 <0.0046 0.020 0.0046 ug/L U U
PERFLUOROOCTANE SULFONAMIDE ~ 754-91-6 <0.0058 0.020 0.0058 ug/L U u
PERFLUOROOCTANE SULFONATE 1763-23-1 0.039 0.020 0.0033 ug/L
PERFLUOROOCTANOIC ACID 335-67-1 0.19 0.020 0.0053 ug/L
PERFLUOROPENTANOIC ACID 2706-90-3 0.063 0.020 0.0036 ug/L
PERFLUOROTETRADECANOIC ACID  376-06-7 <0.0052 0.020 0.0052 ug/L U u
PERFLUOROTRIDECANOIC ACID 72629-94-8 0.0060  0.020 0.0032 ug/L J J
PERFLUOROUNDECANOIC ACID 2058-94-8 <0.0037 0.020 0.0037 ug/L U U
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Analysis Method  EPA 537 m
Sample Name MALMS04-002-SS-001 Matrix Type: S Result Type: TRG
Lab Sample Name: DHK767 Sample Date/Time: 2016-10-18 12:57 Validation Level: Stage 2B
Analyte CAS No Result RDL MDL Result Lab Validation Validation
Value Units  Qualifier Qualifier Reason Code
6:2 FLUOROTELOMER SULFONATE 27619-97-2 <0.23 0.93 0.23 ug/kg U uJ 07A
8:2 FLUOROTELOMER SULFONATE ~ 39108-34-4 <0.20  0.93 0.20 ug/kg U uJ 07A
PERFLUOROBUTANE SULFONATE 375-73-5 <023 093 0.23 ug/kg U uJ 07A
PERFLUOROBUTANOIC ACID 375-22-4 <021  0.93 0.21 ug/kg U u
PERFLUORODECANE SULFONATE 335-77-3 <0.19  0.93 0.19 ug/kg U uJ 07A
PERFLUORODECANOIC ACID 335-76-2 <0.26 0.93 0.26 ug/kg U U
PERFLUORODODECANOIC ACID 307-55-1 <0.22 093 0.22 ug/kg U u
PERFLUOROHEPTANOIC ACID 375-85-9 <0.17 093 0.17 ug/kg U U
PERFLUOROHEXANE SULFONATE 108427-53-8 18 0.93 0.18 ug/kg J 07A
PERFLUOROHEXANOIC ACID 307-24-4 0.23 0.93 0.20 ugkg J J
PERFLUORONONANOIC ACID 375-95-1 <0.13  0.93 0.13 ug/kg U U
PERFLUOROOCTANE SULFONAMIDE ~ 754-91-6 <0.16  0.93 0.16 ug/kg U u
PERFLUOROOCTANE SULFONATE 1763-23-1 0.46 0.93 0.15 ugkg J J 07A
PERFLUOROOCTANOIC ACID 335-67-1 0.67 0.93 0.11 ugkg J J
PERFLUOROPENTANOIC ACID 2706-90-3 <0.20 0.93 0.20 ug/kg U U
PERFLUOROTETRADECANOIC ACID  376-06-7 <020  0.93 0.20 ug/kg U u
PERFLUOROTRIDECANOIC ACID 72629-94-8 <023 093 0.23 ug/kg U u
PERFLUOROUNDECANOIC ACID 2058-94-8 <0.24 093 0.24 ug/kg U U
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Analysis Method  EPA 537 m
Sample Name MALMS04-003-SD-001 Matrix Type: S Result Type: TRG
Lab Sample Name: DHK797 Sample Date/Time: 2016-10-21 15:15 Validation Level: Stage 2B
Analyte CAS No Result RDL MDL Result Lab Validation Validation
Value Units  Qualifier Qualifier Reason Code
6:2 FLUOROTELOMER SULFONATE ~ 27619-97-2 0.29 0.97 0.24 ugkg  J J
8:2 FLUOROTELOMER SULFONATE ~ 39108-34-4 1.1 0.97 0.20 ug/kg
PERFLUOROBUTANE SULFONATE 375-73-5 <0.24 097 0.24 ug/kg U u
PERFLUOROBUTANOIC ACID 375-22-4 <022 097 0.22 ug/kg U u
PERFLUORODECANE SULFONATE 335-77-3 <0.19 097 0.19 ug/kg U u
PERFLUORODECANOIC ACID 335-76-2 <0.27 097 0.27 ug/kg U U
PERFLUORODODECANOIC ACID 307-55-1 <023 097 0.23 ug/kg U u
PERFLUOROHEPTANOIC ACID 375-85-9 <0.17 097 0.17 ug/kg U U
PERFLUOROHEXANE SULFONATE 108427-53-8 1.2 0.97 0.18 ug/kg
PERFLUOROHEXANOIC ACID 307-24-4 0.35 0.97 0.20 ugkg J
PERFLUORONONANOIC ACID 375-95-1 <0.14 097 0.14 ug/kg U
PERFLUOROOCTANE SULFONAMIDE ~ 754-91-6 43 0.97 0.16 ug/kg J 07A
PERFLUOROOCTANE SULFONATE 1763-23-1 10 0.97 0.16 ug/kg
PERFLUOROOCTANOIC ACID 335-67-1 0.20 0.97 0.12 ugkg J J
PERFLUOROPENTANOIC ACID 2706-90-3 0.25 0.97 0.20 ugkg  J J
PERFLUOROTETRADECANOIC ACID  376-06-7 <021 0.97 0.21 ug/kg U u
PERFLUOROTRIDECANOIC ACID 72629-94-8 <0.24 097 0.24 ug/kg U u
PERFLUOROUNDECANOIC ACID 2058-94-8 <025 097 0.25 ug/kg U U
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Analysis Method  EPA 537 m

Sample Name MALMS04-003-SW-001 Matrix Type: W Result Type: TRG

Lab Sample Name: DHK796 Sample Date/Time: 2016-10-21 15:20 Validation Level: Stage 2B
Analyte CAS No Result RDL MDL Result Lab Validation Validation

Value Units  Qualifier Qualifier Reason Code

6:2 FLUOROTELOMER SULFONATE ~ 27619-97-2 1.1 0.10 0.033 ug/L

8:2 FLUOROTELOMER SULFONATE ~ 39108-34-4 0.27 0.020 0.0055 ug/L

PERFLUOROBUTANE SULFONATE 375-73-5 0.14 0.020 0.0019 ug/L

PERFLUOROBUTANOIC ACID 375-22-4 0.23 0.020 0.0066 ug/L

PERFLUORODECANE SULFONATE 335-77-3 0.0057  0.020 0.0043 ug/L J J
PERFLUORODECANOIC ACID 335-76-2 0.0084  0.020 0.0066 ug/L J J
PERFLUORODODECANOIC ACID 307-55-1 <0.0057 0.020 0.0057 ug/L U uJ 04C
PERFLUOROHEPTANOIC ACID 375-85-9 0.38 0.020 0.0047 ug/L

PERFLUOROHEXANE SULFONATE 108427-53-8 1.1 0.10 0.020 ug/L

PERFLUOROHEXANOIC ACID 307-24-4 0.71 0.020 0.0046 ug/L

PERFLUORONONANOIC ACID 375-95-1 0.034 0.020 0.0046 ug/L

PERFLUOROOCTANE SULFONAMIDE ~ 754-91-6 0.19 0.020 0.0058 ug/L

PERFLUOROOCTANE SULFONATE 1763-23-1 1.2 0.10 0.017 ug/L

PERFLUOROOCTANOIC ACID 335-67-1 0.49 0.020 0.0053 ug/L

PERFLUOROPENTANOIC ACID 2706-90-3 0.83 0.020 0.0036 ug/L

PERFLUOROTETRADECANOIC ACID  376-06-7 <0.0052  0.020 0.0052 ug/L U u
PERFLUOROTRIDECANOIC ACID 72629-94-8 <0.0032 0.020 0.0032 ug/L U u
PERFLUOROUNDECANOIC ACID 2058-94-8 0.0057  0.020 0.0037 ug/L J J
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Analysis Method  EPA 537 m
Sample Name MALMS04-004-SD-001 Matrix Type: S Result Type: TRG
Lab Sample Name: DHK798 Sample Date/Time: 2016-10-21 15:30 Validation Level: Stage 2B
Analyte CAS No Result RDL MDL Result Lab Validation Validation
Value Units  Qualifier Qualifier Reason Code

6:2 FLUOROTELOMER SULFONATE ~ 27619-97-2 <0.38 1.5 0.38 ug/kg U uJ 07A

8:2 FLUOROTELOMER SULFONATE ~ 39108-34-4 <0.32 1.5 0.32 ug/kg U uJ 07A
PERFLUOROBUTANE SULFONATE 375-73-5 <0.38 1.5 0.38 ug/kg U uJ 07A
PERFLUOROBUTANOIC ACID 375-22-4 <0.35 1.5 0.35 ug/kg U uJ 07A
PERFLUORODECANE SULFONATE 335-77-3 <0.30 1.5 0.30 ug/kg U uJ 07A
PERFLUORODECANOIC ACID 335-76-2 <0.42 1.5 0.42 ug/kg U uJ 07A
PERFLUORODODECANOIC ACID 307-55-1 <0.36 1.5 0.36 ug/kg U uJ 07A
PERFLUOROHEPTANOIC ACID 375-85-9 <0.27 1.5 0.27 ug/kg U uJ 07A
PERFLUOROHEXANE SULFONATE 108427-53-8 2.6 15 0.29 ug/kg J 07A
PERFLUOROHEXANOIC ACID 307-24-4 <0.32 1.5 0.32 ug/kg U uJ 07A
PERFLUORONONANOIC ACID 375-95-1 <0.21 1.5 0.21 ug/kg uJ 07A
PERFLUOROOCTANE SULFONAMIDE ~ 754-91-6 <0.26 1.5 0.26 ug/kg uJ 07A
PERFLUOROOCTANE SULFONATE 1763-23-1 2.1 15 0.24 ug/kg J 07A
PERFLUOROOCTANOIC ACID 335-67-1 1.3 15 0.18 ugkg  J J 07A
PERFLUOROPENTANOIC ACID 2706-90-3 <0.32 1.5 0.32 ug/kg U uJ 07A
PERFLUOROTETRADECANOIC ACID  376-06-7 <0.33 1.5 0.33 ug/kg U uJ 07A
PERFLUOROTRIDECANOIC ACID 72629-94-8 <0.38 1.5 0.38 ug/kg U uJ 07A
PERFLUOROUNDECANOIC ACID 2058-94-8 <0.39 1.5 0.39 ug/kg U uJ 07A
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Analysis Method  EPA 537 m

Sample Name MALMS04-004-SW-001 Matrix Type: W Result Type: TRG
Lab Sample Name: DHK795 Sample Date/Time: 2016-10-21 15:35 Validation Level: Stage 2B
Analyte CAS No Result RDL MDL Result Lab Validation Validation
Value Units  Qualifier Qualifier Reason Code
6:2 FLUOROTELOMER SULFONATE 27619-97-2 0.010 0.020 0.0065 ug/L J J 04C
8:2 FLUOROTELOMER SULFONATE 39108-34-4 <0.0055 0.020 0.0055 ug/L ] U
PERFLUOROBUTANE SULFONATE 375-73-5 0.065 0.020 0.0019 ug/L
PERFLUOROBUTANOIC ACID 375-22-4 0.061 0.020 0.0066 ug/L
PERFLUORODECANE SULFONATE 335-77-3 <0.0043 0.020 0.0043 ug/L u
PERFLUORODECANOIC ACID 335-76-2 <0.0066 0.020 0.0066 ug/L U
PERFLUORODODECANOIC ACID 307-55-1 <0.0057 0.020 0.0057 ug/L uJ 04C
PERFLUOROHEPTANOIC ACID 375-85-9 0.086 0.020 0.0047 ug/L
PERFLUOROHEXANE SULFONATE 108427-53-8 0.75 0.020 0.0040 ug/L
PERFLUOROHEXANOIC ACID 307-24-4 0.20 0.020 0.0046 ug/L
PERFLUORONONANOIC ACID 375-95-1 <0.0046 0.020 0.0046 ug/L U U
PERFLUOROOCTANE SULFONAMIDE ~ 754-91-6 0.013 0.020 0.0058 ug/L J J
PERFLUOROOCTANE SULFONATE 1763-23-1 0.057 0.020 0.0033 ug/L
PERFLUOROOCTANOIC ACID 335-67-1 0.32 0.020 0.0053 ug/L
PERFLUOROPENTANOIC ACID 2706-90-3 0.16 0.020 0.0036 ug/L
PERFLUOROTETRADECANOIC ACID  376-06-7 <0.0052 0.020 0.0052 ug/L U uJ 10A
PERFLUOROTRIDECANOIC ACID 72629-94-8 0.0068  0.020 0.0032 ug/L J J 10A
PERFLUOROUNDECANOIC ACID 2058-94-8 <0.0037 0.020 0.0037 ug/L U U
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Analysis Method  EPA 537 m
Sample Name MALMS-IDWSOIL-001 Matrix Type: S Result Type: TRG
Lab Sample Name: DHK777 Sample Date/Time: 2016-10-21 09:45 Validation Level: Stage 2B
Analyte CAS No Result RDL MDL Result Lab Validation Validation
Value Units  Qualifier Qualifier Reason Code
6:2 FLUOROTELOMER SULFONATE ~ 27619-97-2 <0.28 1.1 0.28 ug/kg U U
8:2 FLUOROTELOMER SULFONATE ~ 39108-34-4 <0.23 1.1 0.23 ug/kg U
PERFLUOROBUTANE SULFONATE 375-73-5 <0.28 1.1 0.28 ug/kg U u
PERFLUOROBUTANOIC ACID 375-22-4 0.26 1.1 0.25 ugkg J J
PERFLUORODECANE SULFONATE 335-77-3 <0.22 1.1 0.22 ug/kg U u
PERFLUORODECANOIC ACID 335-76-2 <0.31 1.1 0.31 ug/kg U U
PERFLUORODODECANOIC ACID 307-55-1 <0.26 1.1 0.26 ug/kg U u
PERFLUOROHEPTANOIC ACID 375-85-9 0.42 1.1 0.20 ugkg J J
PERFLUOROHEXANE SULFONATE 108427-53-8 6.1 1.1 0.21 ug/kg
PERFLUOROHEXANOIC ACID 307-24-4 0.85 1.1 0.23 ugkg J J
PERFLUORONONANOIC ACID 375-95-1 0.16 1.1 0.15 ugkg J J
PERFLUOROOCTANE SULFONAMIDE ~ 754-91-6 <0.19 1.1 0.19 ug/kg U uJ 07A
PERFLUOROOCTANE SULFONATE 1763-23-1 6.4 1.1 0.18 ug/kg
PERFLUOROOCTANOIC ACID 335-67-1 1.8 1.1 0.13 ug/kg
PERFLUOROPENTANOIC ACID 2706-90-3 <0.23 1.1 0.23 ug/kg U u
PERFLUOROTETRADECANOIC ACID  376-06-7 <0.24 1.1 0.24 ug/kg U u
PERFLUOROTRIDECANOIC ACID 72629-94-8 <0.28 1.1 0.28 ug/kg U u
PERFLUOROUNDECANOIC ACID 2058-94-8 <0.29 1.1 0.29 ug/kg U U
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Analysis Method  EPA 537 m

Sample Name MALMS-IDWWATER-001

Matrix Type: W

Result Type: TRG

Lab Sample Name: DHK803 Sample Date/Time: 2016-10-21 15:00 Validation Level: Stage 2B
Analyte CAS No Result RDL MDL Result Lab Validation Validation
Value Units  Qualifier Qualifier Reason Code
6:2 FLUOROTELOMER SULFONATE ~ 27619-97-2 15 0.10 0.033 ug/L
8:2 FLUOROTELOMER SULFONATE ~ 39108-34-4 0.37 0.020 0.0055 ug/L
PERFLUOROBUTANE SULFONATE 375-73-5 0.23 0.020 0.0019 ug/L
PERFLUOROBUTANOIC ACID 375-22-4 0.36 0.020 0.0066 ug/L
PERFLUORODECANE SULFONATE 335-77-3 <0.0043 0.020 0.0043 ug/L u
PERFLUORODECANOIC ACID 335-76-2 <0.0066 0.020 0.0066 ug/L U
PERFLUORODODECANOIC ACID 307-55-1 <0.0057 0.020 0.0057 ug/L uJ 04C
PERFLUOROHEPTANOIC ACID 375-85-9 0.48 0.020 0.0047 ug/L
PERFLUOROHEXANE SULFONATE 108427-53-8 2.3 0.10 0.020 ug/L
PERFLUOROHEXANOIC ACID 307-24-4 25 0.10 0.023 ug/L
PERFLUORONONANOIC ACID 375-95-1 0.023 0.020 0.0046 ug/L
PERFLUOROOCTANE SULFONAMIDE ~ 754-91-6 0.81 0.020 0.0058 ug/L
PERFLUOROOCTANE SULFONATE 1763-23-1 0.62 0.020 0.0033 ug/L
PERFLUOROOCTANOIC ACID 335-67-1 2.1 0.10 0.027 ug/L
PERFLUOROPENTANOIC ACID 2706-90-3 1.0 0.10 0.018 ug/L
PERFLUOROTETRADECANOIC ACID  376-06-7 <0.0052  0.020 0.0052 ug/L u
PERFLUOROTRIDECANOIC ACID 72629-94-8 <0.0032 0.020 0.0032 ug/L
PERFLUOROUNDECANOIC ACID 2058-94-8 <0.0037 0.020 0.0037 ug/L U
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Analysis Method  EPA 537 m
Sample Name MALMS-RS-008 Matrix Type: W Result Type: TRG
Lab Sample Name: DHK764 Sample Date/Time: 2016-10-18 08:44 Validation Level: Stage 2B
Analyte CAS No Result RDL MDL Result Lab Validation Validation
Value Units  Qualifier Qualifier Reason Code
6:2 FLUOROTELOMER SULFONATE 27619-97-2 <0.0065 0.020 0.0065 ug/L U U
8:2 FLUOROTELOMER SULFONATE ~ 39108-34-4 0.0062  0.020 0.0055 ug/L J
PERFLUOROBUTANE SULFONATE 375-73-5 <0.0019 0.020 0.0019 ug/L U u
PERFLUOROBUTANOIC ACID 375-22-4 0.0070  0.020 0.0066 ug/L J J
PERFLUORODECANE SULFONATE 335-77-3 <0.0043  0.020 0.0043 ug/L U u
PERFLUORODECANOIC ACID 335-76-2 <0.0066 0.020 0.0066 ug/L U U
PERFLUORODODECANOIC ACID 307-55-1 <0.0057  0.020 0.0057 ug/L U u
PERFLUOROHEPTANOIC ACID 375-85-9 <0.0047  0.020 0.0047 ug/L U U
PERFLUOROHEXANE SULFONATE 108427-53-8 <0.0040 0.020 0.0040 ug/L U u
PERFLUOROHEXANOIC ACID 307-24-4 <0.0046  0.020 0.0046 ug/L U u
PERFLUORONONANOIC ACID 375-95-1 <0.0046  0.020 0.0046 ug/L U U
PERFLUOROOCTANE SULFONAMIDE ~ 754-91-6 <0.0058 0.020 0.0058 ug/L U u
PERFLUOROOCTANE SULFONATE 1763-23-1 0.017 0.020 0.0033 ug/L J J
PERFLUOROOCTANOIC ACID 335-67-1 <0.0053  0.020 0.0053 ug/L U u
PERFLUOROPENTANOIC ACID 2706-90-3 <0.0036 0.020 0.0036 ug/L U U
PERFLUOROTETRADECANOIC ACID  376-06-7 <0.0052  0.020 0.0052 ug/L U u
PERFLUOROTRIDECANOIC ACID 72629-94-8 <0.0032 0.020 0.0032 ug/L U u
PERFLUOROUNDECANOIC ACID 2058-94-8 <0.0037 0.020 0.0037 ug/L U U
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Analysis Method  EPA 537 m
Sample Name MALMS-RS-009 Matrix Type: W Result Type: TRG
Lab Sample Name: DHK770 Sample Date/Time: 2016-10-19 10:40 Validation Level: Stage 2B
Analyte CAS No Result RDL MDL Result Lab Validation Validation
Value Units  Qualifier Qualifier Reason Code

6:2 FLUOROTELOMER SULFONATE 27619-97-2 <0.0065 0.020 0.0065 ug/L U U

8:2 FLUOROTELOMER SULFONATE 39108-34-4 <0.0055 0.020 0.0055 ug/L ] U
PERFLUOROBUTANE SULFONATE 375-73-5 <0.0019 0.020 0.0019 ug/L U u
PERFLUOROBUTANOIC ACID 375-22-4 <0.0066 0.020 0.0066 ug/L U u
PERFLUORODECANE SULFONATE 335-77-3 <0.0043  0.020 0.0043 ug/L U u
PERFLUORODECANOIC ACID 335-76-2 <0.0066 0.020 0.0066 ug/L U U
PERFLUORODODECANOIC ACID 307-55-1 <0.0057  0.020 0.0057 ug/L U u
PERFLUOROHEPTANOIC ACID 375-85-9 <0.0047  0.020 0.0047 ug/L U U
PERFLUOROHEXANE SULFONATE 108427-53-8 <0.0040 0.020 0.0040 ug/L U u
PERFLUOROHEXANOIC ACID 307-24-4 <0.0046  0.020 0.0046 ug/L U u
PERFLUORONONANOIC ACID 375-95-1 <0.0046  0.020 0.0046 ug/L U U
PERFLUOROOCTANE SULFONAMIDE ~ 754-91-6 <0.0058 0.020 0.0058 ug/L U u
PERFLUOROOCTANE SULFONATE 1763-23-1 0.0060  0.020 0.0033 ug/L J J
PERFLUOROOCTANOIC ACID 335-67-1 <0.0053  0.020 0.0053 ug/L U u
PERFLUOROPENTANOIC ACID 2706-90-3 <0.0036 0.020 0.0036 ug/L U U
PERFLUOROTETRADECANOIC ACID  376-06-7 <0.0052  0.020 0.0052 ug/L U u
PERFLUOROTRIDECANOIC ACID 72629-94-8 0.0060  0.020 0.0032 ug/L J J
PERFLUOROUNDECANOIC ACID 2058-94-8 <0.0037 0.020 0.0037 ug/L U U
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Analysis Method  EPA 537 m
Sample Name MALMS-RS-010 Matrix Type: W Result Type: TRG
Lab Sample Name: DHK773 Sample Date/Time: 2016-10-20 13:47 Validation Level: Stage 2B
Analyte CAS No Result RDL MDL Result Lab Validation Validation
Value Units  Qualifier Qualifier Reason Code
6:2 FLUOROTELOMER SULFONATE 27619-97-2 <0.0065 0.020 0.0065 ug/L U U
8:2 FLUOROTELOMER SULFONATE 39108-34-4 <0.0055 0.020 0.0055 ug/L ]
PERFLUOROBUTANE SULFONATE 375-73-5 <0.0019 0.020 0.0019 ug/L U u
PERFLUOROBUTANOIC ACID 375-22-4 0.0068  0.020 0.0066 ug/L J J
PERFLUORODECANE SULFONATE 335-77-3 <0.0043  0.020 0.0043 ug/L U u
PERFLUORODECANOIC ACID 335-76-2 <0.0066 0.020 0.0066 ug/L U U
PERFLUORODODECANOIC ACID 307-55-1 <0.0057  0.020 0.0057 ug/L U u
PERFLUOROHEPTANOIC ACID 375-85-9 0.0053  0.020 0.0047 ug/L J J
PERFLUOROHEXANE SULFONATE 108427-53-8 <0.0040 0.020 0.0040 ug/L U u
PERFLUOROHEXANOIC ACID 307-24-4 <0.0046  0.020 0.0046 ug/L U u
PERFLUORONONANOIC ACID 375-95-1 <0.0046  0.020 0.0046 ug/L U U
PERFLUOROOCTANE SULFONAMIDE ~ 754-91-6 <0.0058 0.020 0.0058 ug/L U u
PERFLUOROOCTANE SULFONATE 1763-23-1 <0.0033 0.020 0.0033 ug/L U U
PERFLUOROOCTANOIC ACID 335-67-1 <0.0053  0.020 0.0053 ug/L U u
PERFLUOROPENTANOIC ACID 2706-90-3 <0.0036 0.020 0.0036 ug/L U U
PERFLUOROTETRADECANOIC ACID  376-06-7 <0.0052  0.020 0.0052 ug/L U u
PERFLUOROTRIDECANOIC ACID 72629-94-8 0.0065  0.020 0.0032 ug/L J J
PERFLUOROUNDECANOIC ACID 2058-94-8 <0.0037 0.020 0.0037 ug/L U U
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Analysis Method  EPA 537 m
Sample Name MALMS-RS-011 Matrix Type: W Result Type: TRG
Lab Sample Name: DHK774 Sample Date/Time: 2016-10-21 07:45 Validation Level: Stage 2B
Analyte CAS No Result RDL MDL Result Lab Validation Validation
Value Units  Qualifier Qualifier Reason Code

6:2 FLUOROTELOMER SULFONATE 27619-97-2 <0.0065 0.020 0.0065 ug/L U U

8:2 FLUOROTELOMER SULFONATE 39108-34-4 <0.0055 0.020 0.0055 ug/L ] U
PERFLUOROBUTANE SULFONATE 375-73-5 <0.0019 0.020 0.0019 ug/L U u
PERFLUOROBUTANOIC ACID 375-22-4 <0.0066 0.020 0.0066 ug/L U u
PERFLUORODECANE SULFONATE 335-77-3 <0.0043  0.020 0.0043 ug/L U u
PERFLUORODECANOIC ACID 335-76-2 <0.0066 0.020 0.0066 ug/L U U
PERFLUORODODECANOIC ACID 307-55-1 <0.0057  0.020 0.0057 ug/L U u
PERFLUOROHEPTANOIC ACID 375-85-9 0.0053  0.020 0.0047 ug/L J J

PERFLUOROHEXANE SULFONATE 108427-53-8 <0.0040 0.020 0.0040 ug/L U u
PERFLUOROHEXANOIC ACID 307-24-4 <0.0046  0.020 0.0046 ug/L U u
PERFLUORONONANOIC ACID 375-95-1 <0.0046  0.020 0.0046 ug/L U U
PERFLUOROOCTANE SULFONAMIDE ~ 754-91-6 <0.0058 0.020 0.0058 ug/L U u
PERFLUOROOCTANE SULFONATE 1763-23-1 <0.0033 0.020 0.0033 ug/L U U
PERFLUOROOCTANOIC ACID 335-67-1 <0.0053  0.020 0.0053 ug/L U u
PERFLUOROPENTANOIC ACID 2706-90-3 <0.0036 0.020 0.0036 ug/L U U
PERFLUOROTETRADECANOIC ACID  376-06-7 <0.0052  0.020 0.0052 ug/L U u
PERFLUOROTRIDECANOIC ACID 72629-94-8 0.0062  0.020 0.0032 ug/L J J
PERFLUOROUNDECANOIC ACID 2058-94-8 <0.0037 0.020 0.0037 ug/L U U
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Validated Sample Result Forms: B791810

Analysis Method  EPA 537 m
Sample Name MALMS01-001-GW-035 Matrix Type: W Result Type: TRG
Lab Sample Name: EI1840 Sample Date/Time: 2017-05-02 16:55 Validation Level: Stage 2B
Analyte CAS No Result DL LOD LOQ Result Lab Validation Validation
Value Units  Qualifier Qualifier ~Reason Code
6:2 FLUOROTELOMER SULFONATE ~ 27619-97-2 0.41 0.0032 0010  0.020  ug/L
8:2 FLUOROTELOMER SULFONATE 39108-34-4 <0.0036 0.0036  0.010 0.020 ug/L U U
PERFLUOROBUTANE SULFONATE 29420-43-3 0.056 0.0048 0010  0.020  ug/L
PERFLUOROBUTANOIC ACID 375-22-4 <0.0066 0.0066  0.014 0.020 ug/L U uJ 10A
PERFLUORODECANE SULFONATE 335-77-3 <0.0046 0.0046 0.010  0.020  ug/L U
PERFLUORODECANOIC ACID 335-76-2 <0.0040 0.0040 0.010  0.020  ug/L u
PERFLUORODODECANOIC ACID 307-55-1 <0.0028 0.0028  0.010 0.020 ug/L U
PERFLUOROHEPTANOIC ACID 375-85-9 0.083 0.0033 0010 0020  uglL
PERFLUOROHEXANE SULFONATE 108427-53-8 0.26 0.0034 0010 0020  ug/L
PERFLUOROHEXANOIC ACID 307-24-4 0.74 0.0029 0010 0020  uglL
PERFLUORONONANOIC ACID 375-95-1 <0.0046 0.0046 0.010 0020  ug/L
PERFLUOROOCTANE SULFONAMIDE = 754-91-6 <0.0036 0.0036 0010 0020  ug/L
PERFLUOROOCTANE SULFONATE 1763-23-1 0.067 0.0026 0010  0.020  ug/L
PERFLUOROOCTANOIC ACID 335-67-1 0.20 0.0046  0.010 0.020 ug/L
PERFLUOROPENTANOIC ACID 2706-90-3 0.46 0.0027 0010 0020  uglL
PERFLUOROTETRADECANOIC ACID ~ 376-06-7 <0.0038 0.0038 0010 0020  ug/L
PERFLUOROTRIDECANOIC ACID 72629-94-8 <0.0033 0.0033 0.010 0.020 ug/L
PERFLUOROUNDECANOIC ACID 2058-94-8 <0.0043 0.0043 0010 0020  ug/L
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Analysis Method  EPA 537 m

Sample Name MALMS01-002-GW-030 Matrix Type: W Result Type: TRG
Lab Sample Name: Ellg41 Sample Date/Time: 2017-05-02 17:00 Validation Level: Stage 2B
Analyte CAS No Result DL LOD LOQ Result Lab Validation Validation
Value Units  Qualifier Qualifier Reason Code
6:2 FLUOROTELOMER SULFONATE ~ 27619-97-2 8.3 0.064 020 0.40 ug/L
8:2 FLUOROTELOMER SULFONATE ~ 39108-34-4 0.85 0.0072  0.020  0.040 ug/L
PERFLUOROBUTANE SULFONATE 29420-43-3 0.13 0.0096 0.020  0.040 ug/L
PERFLUOROBUTANOIC ACID 375-22-4 0.25 0.013  0.028  0.040 ug/L
PERFLUORODECANE SULFONATE 335-77-3 <0.0092 0.0092 0.020  0.040 ug/L
PERFLUORODECANOIC ACID 335-76-2 <0.0080 0.0080 0.020  0.040 ug/L
PERFLUORODODECANOIC ACID 307-55-1 <0.0056  0.0056  0.020  0.040 ug/L
PERFLUOROHEPTANOIC ACID 375-85-9 0.24 0.0066  0.020  0.040 ug/L
PERFLUOROHEXANE SULFONATE 108427-53-8 2.2 0.068  0.20 0.40 ug/L
PERFLUOROHEXANOIC ACID 307-24-4 1.7 0.0058  0.020  0.040 ug/L
PERFLUORONONANOIC ACID 375-95-1 0.023 0.0092  0.020  0.040 ug/L J J
PERFLUOROOCTANE SULFONAMIDE = 754-91-6 0.057 0.0072  0.020  0.040 ug/L
PERFLUOROOCTANE SULFONATE 1763-23-1 1.9 0.052 0.20 0.40 ug/L
PERFLUOROOCTANOIC ACID 335-67-1 1.3 0.0092  0.020  0.040 ug/L
PERFLUOROPENTANOIC ACID 2706-90-3 1.4 0.0054  0.020  0.040 ug/L
PERFLUOROTETRADECANOIC ACID  376-06-7 <0.0076  0.0076  0.020  0.040 ug/L
PERFLUOROTRIDECANOIC ACID 72629-94-8 <0.0066  0.0066  0.020  0.040 ug/L
PERFLUOROUNDECANOIC ACID 2058-94-8 <0.0086 0.0086 0.020  0.040 ug/L
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Analysis Method  EPA 537 m
Sample Name MALMS03-001-GW-025 Matrix Type: W Result Type: TRG
Lab Sample Name: Ell839 Sample Date/Time: 2017-05-02 16:15 Validation Level: Stage 2B
Analyte CAS No Result DL LOD LOQ Result Lab Validation Validation
Value Units  Qualifier Qualifier Reason Code
6:2 FLUOROTELOMER SULFONATE ~ 27619-97-2 <0.0032 00032 0.010 0020  ug/L u U
8:2 FLUOROTELOMER SULFONATE  39108-34-4 <0.0036 0.0036 0010 0020  ug/L U U
PERFLUOROBUTANE SULFONATE 29420-43-3 0.020 0.0048 0.010 0020  ug/L J J
PERFLUOROBUTANOIC ACID 375-22-4 <0.0066 0.0066 0.014  0.020  ug/L u ul 10A
PERFLUORODECANE SULFONATE 335-77-3 <0.0046 0.0046 0010  0.020  ug/L u U
PERFLUORODECANOIC ACID 335-76-2 <0.0040 0.0040 0010  0.020  ug/L u U
PERFLUORODODECANOIC ACID 307-55-1 <0.0028 0.0028 0010 0020  ug/L U U
PERFLUOROHEPTANOIC ACID 375-85-9 0.015 0.0033 0.010 0020  ug/L J J
PERFLUOROHEXANE SULFONATE 108427-53-8 0.027 0.0034 0010 0020  ug/L
PERFLUOROHEXANOIC ACID 307-24-4 0.048 0.0029 0010 0020  ug/L
PERFLUORONONANOIC ACID 375-95-1 <0.0046 0.0046 0010  0.020  ug/L u U
PERFLUOROOCTANE SULFONAMIDE  754-91-6 <0.0036 0.0036 0010 0020  ug/L U U
PERFLUOROOCTANE SULFONATE 1763-23-1 <0.0026 0.0026 0010  0.020  ug/L U u
PERFLUOROOCTANOIC ACID 335-67-1 0.017 0.0046 0.010 0020  ug/L J J
PERFLUOROPENTANOIC ACID 2706-90-3 0.054 0.0027 0010 0020  ug/L
PERFLUOROTETRADECANOIC ACID  376-06-7 <0.0038 0.0038 0010 0020  ug/L
PERFLUOROTRIDECANOIC ACID 72629-94-8 <0.0033 0.0033 0010 0020  ug/L
PERFLUOROUNDECANOIC ACID 2058-94-8 <0.0043 0.0043 0010 0020  ug/L
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Analysis Method  EPA 537 m

Sample Name MALMS03-002-GW-030 Matrix Type: W Result Type: TRG

Lab Sample Name: ElI835 Sample Date/Time: 2017-05-02 15:25 Validation Level: Stage 2B
Analyte CAS No Result DL LOD LOQ Result Lab Validation Validation

Value Units  Qualifier Qualifier Reason Code
6:2 FLUOROTELOMER SULFONATE ~ 27619-97-2 <0.0032 00032 0010 0020  ug/L u ul 10A
8:2 FLUOROTELOMER SULFONATE  39108-34-4 <0.0036 0.0036 0010 0020  ug/L u Ul 10A
PERFLUOROBUTANE SULFONATE 29420-43-3 0.022 0.0048 0.010 0020  ug/L J 07
PERFLUOROBUTANOIC ACID 375-22-4 <0.0066 0.0066 0.014  0.020  ug/L u u
PERFLUORODECANE SULFONATE 335-77-3 <0.0046 0.0046 0.010  0.020  ug/L u U
PERFLUORODECANOIC ACID 335-76-2 <0.0040 0.0040 0.010  0.020  ug/L u U
PERFLUORODODECANOIC ACID 307-55-1 <0.0028 0.0028 0010 0020  ug/L u u
PERFLUOROHEPTANOIC ACID 375-85-9 0.027 0.0033 0.010 0020  ug/L J 07
PERFLUOROHEXANE SULFONATE 108427-53-8 0.25 0.0034 0010 0020  ug/L J 07;10A
PERFLUOROHEXANOIC ACID 307-24-4 0.13 0.0029 0010 0020  ug/L J 07
PERFLUORONONANOIC ACID 375-95-1 <0.0046 0.0046 0.010 0020  ug/L U
PERFLUOROOCTANE SULFONAMIDE  754-91-6 <0.0036 0.0036 0010  0.020  ug/L u
PERFLUOROOCTANE SULFONATE 1763-23-1 0.024 0.0026 0.010 0020  ug/L J 07
PERFLUOROOCTANOIC ACID 335-67-1 0.070 0.0046 0.010 0020  ug/L J 07
PERFLUOROPENTANOIC ACID 2706-90-3 0.051 0.0027 0010 0020  ug/L J 07;10A
PERFLUOROTETRADECANOIC ACID  376-06-7 <0.0038 0.0038 0010 0020  ug/L u
PERFLUOROTRIDECANOIC ACID 72629-94-8 <0.0033 0.0033 0010 0020  ug/L u
PERFLUOROUNDECANOIC ACID 2058-94-8 <0.0043 0.0043 0010 0020  ug/L u
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Analysis Method  EPA 537 m
Sample Name MALMS03-003-GW-020 Matrix Type: W Result Type: TRG
Lab Sample Name: ElI837 Sample Date/Time: 2017-05-02 16:00 Validation Level: Stage 2B
Analyte CAS No Result DL LOD LOQ Result Lab Validation Validation
Value Units  Qualifier Qualifier Reason Code
6:2 FLUOROTELOMER SULFONATE ~ 27619-97-2 <0.0032 00032 0.010 0020  ug/L u U
8:2 FLUOROTELOMER SULFONATE  39108-34-4 <0.0036 0.0036 0010 0020  ug/L U U
PERFLUOROBUTANE SULFONATE 29420-43-3 0.031 0.0048 0.010 0020  ug/L
PERFLUOROBUTANOIC ACID 375-22-4 <0.0066 0.0066 0.014  0.020  ug/L u ul 10A
PERFLUORODECANE SULFONATE 335-77-3 <0.0046 0.0046 0010  0.020  ug/L u U
PERFLUORODECANOIC ACID 335-76-2 <0.0040 0.0040 0010  0.020  ug/L u U
PERFLUORODODECANOIC ACID 307-55-1 <0.0028 0.0028 0010 0020  ug/L U U
PERFLUOROHEPTANOIC ACID 375-85-9 0.011 0.0033 0.010 0020  ug/L J J
PERFLUOROHEXANE SULFONATE 108427-53-8 0.013 0.0034 0010 0020  ug/L J J
PERFLUOROHEXANOIC ACID 307-24-4 0.067 0.0029 0010 0020  ug/L
PERFLUORONONANOIC ACID 375-95-1 <0.0046 0.0046 0010  0.020  ug/L
PERFLUOROOCTANE SULFONAMIDE  754-91-6 <0.0036 0.0036 0.010  0.020  ug/L
PERFLUOROOCTANE SULFONATE 1763-23-1 0.033 0.0026 0.010 0020  ug/L
PERFLUOROOCTANOIC ACID 335-67-1 0.021 0.0046 0.010 0020  ug/L
PERFLUOROPENTANOIC ACID 2706-90-3 0.038 0.0027 0010 0020  ug/L
PERFLUOROTETRADECANOIC ACID  376-06-7 <0.0038 0.0038 0010 0020  ug/L
PERFLUOROTRIDECANOIC ACID 72629-94-8 <0.0033 0.0033 0010 0020  ug/L
PERFLUOROUNDECANOIC ACID 2058-94-8 <0.0043 0.0043 0010 0020  ug/L
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Analysis Method  EPA 537 m
Sample Name MALMS03-003-GW-920 Matrix Type: W Result Type: TRG
Lab Sample Name: Ell838 Sample Date/Time: 2017-05-02 16:00 Validation Level: Stage 2B
Analyte CAS No Result DL LOD LOQ Result Lab Validation Validation
Value Units  Qualifier Qualifier Reason Code
6:2 FLUOROTELOMER SULFONATE ~ 27619-97-2 0.0083 00032 0.010 0020  ug/L J J
8:2 FLUOROTELOMER SULFONATE  39108-34-4 <0.0036 0.0036 0010 0020  ug/L U U
PERFLUOROBUTANE SULFONATE 29420-43-3 0.030 0.0048 0.010 0020  ug/L
PERFLUOROBUTANOIC ACID 375-22-4 <0.0066 0.0066 0.014  0.020  ug/L u ul 10A
PERFLUORODECANE SULFONATE 335-77-3 <0.0046 0.0046 0010  0.020  ug/L u U
PERFLUORODECANOIC ACID 335-76-2 <0.0040 0.0040 0010  0.020  ug/L u U
PERFLUORODODECANOIC ACID 307-55-1 <0.0028 0.0028 0010 0020  ug/L U U
PERFLUOROHEPTANOIC ACID 375-85-9 0.012 0.0033 0.010 0020  ug/L J J
PERFLUOROHEXANE SULFONATE 108427-53-8 0.014 0.0034 0010 0020  ug/L J J
PERFLUOROHEXANOIC ACID 307-24-4 0.068 0.0029 0010 0020  ug/L
PERFLUORONONANOIC ACID 375-95-1 <0.0046 0.0046 0010  0.020  ug/L U
PERFLUOROOCTANE SULFONAMIDE  754-91-6 <0.0036 0.0036 0010 0020  ug/L uJ 07
PERFLUOROOCTANE SULFONATE 1763-23-1 0.029 0.0026 0.010 0020  ug/L
PERFLUOROOCTANOIC ACID 335-67-1 0.022 0.0046 0.010 0020  ug/L
PERFLUOROPENTANOIC ACID 2706-90-3 0.030 0.0027 0010 0020  ug/L
PERFLUOROTETRADECANOIC ACID  376-06-7 <0.0038 0.0038 0010 0020  ug/L
PERFLUOROTRIDECANOIC ACID 72629-94-8 <0.0033 0.0033 0010 0020  ug/L
PERFLUOROUNDECANOIC ACID 2058-94-8 <0.0043 0.0043 0010 0020  ug/L
Friday, July 14, 2017 Page 6 of 10
M2027.0003 E-87 9/29/2017



Analysis Method  EPA 537 m

Sample Name MALMS05-001-GW-017 Matrix Type: W Result Type: TRG

Lab Sample Name: Ell834 Sample Date/Time: 2017-05-02 15:05 Validation Level: Stage 2B
Analyte CAS No Result DL LOD LOQ Result Lab Validation Validation

Value Units  Qualifier Qualifier Reason Code
6:2 FLUOROTELOMER SULFONATE ~ 27619-97-2 <0.0032 00032 0.010 0020  ug/L u
8:2 FLUOROTELOMER SULFONATE  39108-34-4 <0.0036 0.0036 0010 0020  ug/L U U
PERFLUOROBUTANE SULFONATE 29420-43-3 0.11 0.0048 0.010 0020  ug/L J 07;08B
PERFLUOROBUTANOIC ACID 375-22-4 0.15 0.0066  0.014 0020  ug/L J 07;10A
PERFLUORODECANE SULFONATE 335-77-3 <0.0046 0.0046 0010  0.020  ug/L U
PERFLUORODECANOIC ACID 335-76-2 <0.0040 0.0040 0010  0.020  ug/L U
PERFLUORODODECANOIC ACID 307-55-1 <0.0028 0.0028 0010 0020  ug/L U
PERFLUOROHEPTANOIC ACID 375-85-9 0.13 0.0033 0.010 0020  ug/L J 07
PERFLUOROHEXANE SULFONATE 108427-53-8 0.30 0.0034 0010 0020  ug/L J 07
PERFLUOROHEXANOIC ACID 307-24-4 0.70 0.0029 0010 0020  ug/L J 07;08B
PERFLUORONONANOIC ACID 375-95-1 <0.0046 0.0046 0010  0.020  ug/L U
PERFLUOROOCTANE SULFONAMIDE  754-91-6 <0.0036 0.0036 0010 0020  ug/L U
PERFLUOROOCTANE SULFONATE 1763-23-1 0.011 0.0026 0.010 0020  ug/L J J 07;10A
PERFLUOROOCTANOIC ACID 335-67-1 0.036 0.0046 0.010 0020  ug/L J 07
PERFLUOROPENTANOIC ACID 2706-90-3 0.71 0.0027 0010 0020  ug/L J 07;08B
PERFLUOROTETRADECANOIC ACID  376-06-7 <0.0038 0.0038 0010 0020  ug/L u
PERFLUOROTRIDECANOIC ACID 72629-94-8 <0.0033 0.0033 0010 0020  ug/L U
PERFLUOROUNDECANOIC ACID 2058-94-8 <0.0043 0.0043 0010 0020  ug/L u
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Analysis Method  EPA 537 m
Sample Name MALMS05-002-GW-025 Matrix Type: W Result Type: TRG
Lab Sample Name: Ell832 Sample Date/Time: 2017-05-02 14:25 Validation Level: Stage 2B
Analyte CAS No Result DL LOD LOQ Result Lab Validation Validation
Value Units  Qualifier Qualifier Reason Code
6:2 FLUOROTELOMER SULFONATE ~ 27619-97-2 <0.0032 00032 0.010 0020  ug/L u U
8:2 FLUOROTELOMER SULFONATE  39108-34-4 <0.0036 0.0036 0010 0020  ug/L U U
PERFLUOROBUTANE SULFONATE 29420-43-3 0.044 0.0048 0.010 0020  ug/L J 17
PERFLUOROBUTANOIC ACID 375-22-4 <0.0066 0.0066 0.014  0.020  ug/L u ul 10A
PERFLUORODECANE SULFONATE 335-77-3 <0.0046 0.0046 0010  0.020  ug/L u
PERFLUORODECANOIC ACID 335-76-2 <0.0040 0.0040 0010  0.020  ug/L u
PERFLUORODODECANOIC ACID 307-55-1 <0.0028 0.0028 0.010  0.020  ug/L U
PERFLUOROHEPTANOIC ACID 375-85-9 0.036 0.0033 0.010 0020  ug/L
PERFLUOROHEXANE SULFONATE 108427-53-8 0.088 0.0034 0010 0020  ug/L
PERFLUOROHEXANOIC ACID 307-24-4 0.23 0.0029 0010 0020  ug/L
PERFLUORONONANOIC ACID 375-95-1 <0.0046 0.0046 0010  0.020  ug/L u U
PERFLUOROOCTANE SULFONAMIDE  754-91-6 <0.0036 0.0036 0010 0020  ug/L U U
PERFLUOROOCTANE SULFONATE 1763-23-1 0.011 0.0026 0.010 0020  ug/L J J
PERFLUOROOCTANOIC ACID 335-67-1 0.018 0.0046 0.010 0020  ug/L J J
PERFLUOROPENTANOIC ACID 2706-90-3 0.22 0.0027 0010 0020  ug/L
PERFLUOROTETRADECANOIC ACID  376-06-7 <0.0038 0.0038 0010 0020  ug/L
PERFLUOROTRIDECANOIC ACID 72629-94-8 <0.0033 0.0033 0010 0020  ug/L
PERFLUOROUNDECANOIC ACID 2058-94-8 <0.0043 0.0043 0010 0020  ug/L
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Analysis Method  EPA 537 m
Sample Name MALMS05-002-GW-925 Matrix Type: W Result Type: TRG
Lab Sample Name: Ell833 Sample Date/Time: 2017-05-02 14:25 Validation Level: Stage 2B
Analyte CAS No Result DL LOD LOQ Result Lab Validation Validation
Value Units  Qualifier Qualifier Reason Code
6:2 FLUOROTELOMER SULFONATE ~ 27619-97-2 <0.0032 00032 0.010 0020  ug/L u U
8:2 FLUOROTELOMER SULFONATE  39108-34-4 <0.0036 0.0036 0010 0020  ug/L U U
PERFLUOROBUTANE SULFONATE 29420-43-3 0.081 0.0048 0.010 0020  ug/L J 17
PERFLUOROBUTANOIC ACID 375-22-4 <0.0066 0.0066 0.014  0.020  ug/L u ul 10A
PERFLUORODECANE SULFONATE 335-77-3 <0.0046 0.0046 0010  0.020  ug/L u
PERFLUORODECANOIC ACID 335-76-2 <0.0040 0.0040 0010  0.020  ug/L u
PERFLUORODODECANOIC ACID 307-55-1 <0.0028 0.0028 0.010  0.020  ug/L U
PERFLUOROHEPTANOIC ACID 375-85-9 0.032 0.0033 0.010 0020  ug/L
PERFLUOROHEXANE SULFONATE 108427-53-8 0.081 0.0034 0010 0020  ug/L
PERFLUOROHEXANOIC ACID 307-24-4 0.24 0.0029 0010 0020  ug/L
PERFLUORONONANOIC ACID 375-95-1 <0.0046 0.0046 0010  0.020  ug/L u U
PERFLUOROOCTANE SULFONAMIDE  754-91-6 <0.0036 0.0036 0010 0020  ug/L U U
PERFLUOROOCTANE SULFONATE 1763-23-1 0.011 0.0026 0.010 0020  ug/L J J
PERFLUOROOCTANOIC ACID 335-67-1 0.018 0.0046 0.010 0020  ug/L J J
PERFLUOROPENTANOIC ACID 2706-90-3 0.21 0.0027 0010 0020  ug/L
PERFLUOROTETRADECANOIC ACID  376-06-7 <0.0038 0.0038 0010 0020  ug/L
PERFLUOROTRIDECANOIC ACID 72629-94-8 <0.0033 0.0033 0010 0020  ug/L
PERFLUOROUNDECANOIC ACID 2058-94-8 <0.0043 0.0043 0010 0020  ug/L
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Analysis Method  EPA 537 m
Sample Name MALMS-RS-012 Matrix Type: W Result Type: TRG
Lab Sample Name: El1836 Sample Date/Time: 2017-05-02 15:46 Validation Level: Stage 2B
Analyte CAS No Result DL LOD LOQ Result Lab Validation Validation
Value Units  Qualifier Qualifier Reason Code

6:2 FLUOROTELOMER SULFONATE ~ 27619-97-2 <0.0032 00032 0.010 0020  ug/L u U

8:2 FLUOROTELOMER SULFONATE  39108-34-4 <0.0036 0.0036 0.010  0.020 ug/L U U
PERFLUOROBUTANE SULFONATE 29420-43-3 <0.0048 0.0048 0.010  0.020 ug/L U u
PERFLUOROBUTANOIC ACID 375-22-4 <0.0066 0.0066  0.014  0.020 ug/L u u
PERFLUORODECANE SULFONATE 335-77-3 <0.0046 0.0046  0.010  0.020 ug/L u U
PERFLUORODECANOIC ACID 335-76-2 <0.0040  0.0040 0.010  0.020 ug/L u U
PERFLUORODODECANOIC ACID 307-55-1 <0.0028 0.0028 0010  0.020 ug/L U u
PERFLUOROHEPTANOIC ACID 375-85-9 <0.0033  0.0033 0.010  0.020 ug/L u U
PERFLUOROHEXANE SULFONATE 108427-53-8 <0.0034 0.0034 0.010  0.020 ug/L u u
PERFLUOROHEXANOIC ACID 307-24-4 <0.0029 0.0029 0.010  0.020 ug/L U U
PERFLUORONONANOIC ACID 375-95-1 <0.0046 0.0046  0.010  0.020 ug/L u U
PERFLUOROOCTANE SULFONAMIDE  754-91-6 <0.0036 0.0036 0010  0.020 ug/L U U
PERFLUOROOCTANE SULFONATE 1763-23-1 <0.0026  0.0026  0.010  0.020 ug/L U u
PERFLUOROOCTANOIC ACID 335-67-1 <0.0046 0.0046 0.010  0.020 ug/L U u
PERFLUOROPENTANOIC ACID 2706-90-3 <0.0027 0.0027 0.010  0.020 ug/L U U
PERFLUOROTETRADECANOIC ACID  376-06-7 <0.0038 0.0038 0.010  0.020 ug/L u u
PERFLUOROTRIDECANOIC ACID 72629-94-8 <0.0033 0.0033 0.010  0.020 ug/L U U
PERFLUOROUNDECANOIC ACID 2058-94-8 <0.0043 0.0043 0.010  0.020 ug/L u u
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- 1006 Floyd Culler Court Chain of Custody Record/ 651.’, )
= AerostarSES,. Oak 2:5:.124“177830 Analysis R?quest Number: . ZI]:![] ) &) b{
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1006 Floyd Culler Court

Oak Ridge, TN 37830
865-481-7837

Chain of Custody Record/
Analysis Request Number:

026 e

Project Name: Site Inspection of Aqueous Film Forming Foam Araa:

Job No,: M2027.0003 (Omaha)

Page D ofil

Multiple Sites, United States Air Force Installations o Mlnwm ANALYES
| il
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1006 Floyd Culler Court
Oak Ridge, TN 37830
865-481-7837

Chain of Custody Record/
Analysis Request Number:
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Page i of ‘-/
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Job No.: M2027.0003 (Omaha)
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Chain of Custody Record/
Analysis Request Number:
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Page 1 of
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Maxxam Job: B6M4692 - Soil Analysis

Sample Analysis

The following soil samples were initially analyzed on QC batch 4714833 (2016/10/28):

DGR819  MALMS01-001-50-021
DGR820  MALMS01-001-50-921

Due to inconsistencies in the results between native and matrix spiked DGR819 (MALMS01-001-S0-021), this sample
was re-extracted and re-analyzed on QC batch 4728222 (2016/11/02). Unfortunately data for all samples in this QC
batch were rejected due to a potential sample mix-up. Sample DGR819 was further re-extracted, matrix spiked and
re-analyzed on QC batch 4730053 (2016/11/03). Sample and matrix spike results satisfied all QC criteria.

The following soil sample was analyzed on QC batch 4718947 (2016/11/01):
DGR817  MALMS01-001-55-001

The sample was initially pre-screened to determine if it contained elevated concentrations of target analytes. Due to
estimated high concentrations, the sample was diluted 10x prior to analysis. Detection limits were adjusted
accordingly. Additionally, the matrix spike which had been performed on this sample was not analyzed due to high
concentrations, in order to prevent contamination of the analytical instrument.

All other soil samples were analyzed on QC batch 4718889 (2016/11/01), and initially pre-screened to identify
samples containing elevated concentrations of target analytes. Estimated concentrations were obtained using the
pre-screening process so that samples could be appropriately diluted for quantitative analysis. Due to high
concentrations, the following samples required dilution:

DGR818 MALMS01-001-55-901 100x dilution for Perfluorooctanesulfonate (PFOS)
10x dilution for all other analytes

DGR822  MALMS01-002-S0-005 1000x dilution for Perfluorooctanesulfonate (PFOS)
100x dilution for all other analytes

DGR823  MALMS01-003-S5-001 1x dilution for Perfluorooctanesulfonate (PFOS)

Detection limits were adjusted accordingly.

Inconsistencies were observed between diluted and undiluted results from the following sample on QC batch
4718889:

DGR812  MALMS02-004-SD-001

This sample was re-extracted and re-analyzed on QC batch 4728222 (2016/11/02), with an additional 10x dilution for
Perfluorooctanesulfonate (PFOS) for confirmation of these results. Detection limit was adjusted accordingly for PFOS.

Internal Standard Responses

Isotopically labeled *Cg-Perfluorooctane sulfonamide (MPFOSA) is used as an internal standard to quantify native
Perfluorooctane sulfonamide (PFOSA). The instrument response observed for this labeled compound was below the
defined lower control limit (LCL) for the following sample on QC batch 4731210:

Blank (Matrix blank)

The instrument response for the injection standard (**Co-Perfluorodecanoic acid, *Co-PFDA) fell within the required
tolerance limits. This indicates that the response observed for this isotopically labeled internal standard was not a

M2027.0003 E-101 9/29/2017



result of poor or inconsistent sample introduction into the liquid chromatograph/tandem mass spectrometer
(LC/MS/MS).

It has been noted in Section 13.2 of USEPA Method 537 that PFOSA is susceptible to low recoveries following
evaporation due to volatility.

When quantifying analytes using isotope dilution techniques, the isotopically labeled standards differ from the native
compounds only in the presence of the stable isotopes. The physical and chemical behavior of each labeled
compound is virtually identical to its unlabeled or “native” analog. Any losses (or apparent gain) of the native
compound that may occur during any of the sample preparation, extraction, cleanup or determinative steps will be
mirrored by a similar loss (or apparent gain) of the labeled standard, and as such can be accounted for and corrected.
Therefore, the quantification of these target compounds is not affected by the low (or high) recoveries, provided the
instrument response for the native and labeled compounds is distinguishable from the instrument or background
noise.

Quantitation of PFAS

Many PFAS (e.g. PFOS) have several isomeric forms that may show up as separate or partially-merged peaks in the
analytical chromatograms. These peaks will be integrated and the areas summed such that the result represents the
concentration of the sum of the linear and branched isomers, per USEPA (2009).

Instrumentation was calibrated using certified quantitative standards containing only the linear isomer for all target
analytes, except PFOS, which was calibrated using a certified branched and linear isomer mixture, with the exception
of the following samples:

DGR812  MALMS02-004-SD-001 QC batch 4731210
DGR819  MALMS01-001-50-021 QC batch 4730053

These QC batches were calibrated using certified quantitative standards containing only the linear isomer for all
target analytes, except Perfluorooctanesulfonate (PFOS) and Perfluorohexane sulfonate (PFHxS), which were
calibrated using certified branched and linear isomer mixtures.

As additional certified reference materials containing branched and linear isomers become commercially available,
they will be incorporated into the analytical method.

Data Qualifiers

In the Results of Analyses, U-flags are applied to results that are less than the DL (MDL). J-flags are applied to results
that are less than the RDL (LOQ) but greater than the DL (MDL). Due to limitations in LIMS, the results cannot be J-
flagged to the LOD. MDLs, LODs and LOQs for each analyte are presented in the tables below:

Parameter MbL LoD LoQ
(ug/kg) | (ug/kg) | (ug/kg)
Perfluorobutanoic acid (PFBA) 0.23 0.5 1.0
Perfluorobutane sulfonate (PFBS) 0.25 0.5 1.0
Perfluoropentanoic acid (PFPeA) 0.21 0.5 1.0
Perfluorohexanoic acid (PFHxA) 0.21 0.5 1.0
Perfluorohexane sulfonate (PFHXxS) 0.19 0.5 1.0
Perfluoroheptanoic acid (PFHpA) 0.18 0.5 1.0
Perfluorooctanoic acid (PFOA) 0.12 04 1.0
Perfluorooctane sulfonate (PFOS) 0.16 0.5 1.0
Perfluorononanoic acid (PFNA) 0.14 0.5 1.0
Perfluorodecanoic acid (PFDA) 0.28 0.8 1.0
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Perfluorodecanesulfonate (PFDS) 0.20 0.5 1.0
Perfluoroundecanoic acid (PFUnA) 0.26 0.8 1.0
Perfluorododecanoic acid (PFDoA) 0.24 0.5 1.0
Perfluorotridecanoic Acid (PFTrDA) 0.25 0.5 1.0
Perfluorotetradecanoic Acid (PFTeDA) 0.22 0.5 1.0
Perfluorooctane Sulfonamide (PFOSA) 0.17 0.5 1.0
6:2 Fluorotelomer Sulfonate (6:2 FTS) 0.25 0.5 1.0
8:2 Fluorotelomer Sulfonate (8:2 FTS) 0.21 0.5 1.0
Sin Chii Chia, B.Sc.

schia@maxxam.ca

Office 905 817 5700
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PROJECT NARRATIVE

Maxxam Analytics

Client Project #: M2027.0003 (OMAHA)

Client: Aerostar SES LLC

Client Project: M2027.0003 (OMAHA)

1. SAMPLE RECEIPT/ANALYSIS

a) Sample Listing

Maxxam
ID

Client
Sample ID

PFOS and PFOA in soil

DGR804
DGR805
DGR807
DGR808
DGR809
DGR810
DGR812
DGR813
DGR817
DGR818
DGR819
DGR820
DGR821
DGR822
DGR823
DGR824
DGR825
DGR827
DGR829
DGR839
DGR840
DGR841
DGR843

MALMS02-001-55-001
MALMS02-001-SS-901
MALMS02-001-S0-020
MALMS02-002-SS-001
MALMS02-002-50-020
MALMS02-005-SD-001
MALMS02-004-SD-001
MALMS02-004-SD-901
MALMS01-001-55-001
MALMS01-001-SS-901
MALMS01-001-S0-021
MALMS01-001-S0-921
MALMS01-002-55-001
MALMS01-002-S0-005
MALMS01-003-55-001
MALMS01-003-S0-011
MALMS02-003-55-001
MALMS02-003-S0-006
MALMS02-001-50-920
MALMS05-001-SS-001
MALMS05-001-S0-007
MALMS05-002-SS-001
MALMS05-002-S0-011

Date
Sampled

2016/10/11
2016/10/11
2016/10/12
2016/10/12
2016/10/12
2016/10/12
2016/10/12
2016/10/12
2016/10/13
2016/10/13
2016/10/13
2016/10/13
2016/10/14
2016/10/14
2016/10/14
2016/10/14
2016/10/15
2016/10/15
2016/10/12
2016/10/16
2016/10/16
2016/10/17
2016/10/17

Date
Received

2016/10/18
2016/10/18
2016/10/18
2016/10/18
2016/10/18
2016/10/18
2016/10/18
2016/10/18
2016/10/18
2016/10/18
2016/10/18
2016/10/18
2016/10/18
2016/10/18
2016/10/18
2016/10/18
2016/10/18
2016/10/18
2016/10/18
2016/10/18
2016/10/18
2016/10/18
2016/10/18

M a X

Date
Prepped

2016/10/26
2016/10/26
2016/10/26
2016/10/26
2016/10/26
2016/10/26
2016/11/03
2016/10/26
2016/10/26
2016/10/26
2016/11/02
2016/10/24
2016/10/26
2016/10/26
2016/10/26
2016/10/26
2016/10/26
2016/10/26
2016/10/26
2016/10/26
2016/10/26
2016/10/26
2016/10/26

Date
Run

2016/11/01
2016/11/01
2016/11/01
2016/11/01
2016/11/01
2016/11/01
2016/11/04
2016/11/01
2016/11/02
2016/11/01
2016/11/03
2016/10/28
2016/11/01
2016/11/01
2016/11/01
2016/11/01
2016/11/01
2016/11/01
2016/11/01
2016/11/01
2016/11/01
2016/11/01
2016/11/01

alytics

am

Inc

Initial
Calibration

2016/11/01
2016/11/01
2016/11/01
2016/11/01
2016/11/01
2016/11/01
2016/11/04
2016/11/01
2016/11/02
2016/11/01
2016/11/03
2016/10/28
2016/11/01
2016/11/01
2016/11/01
2016/11/01
2016/11/01
2016/11/01
2016/11/01
2016/11/01
2016/11/01
2016/11/01
2016/11/01

Run Date is defined as the date of injection of the last calibration standard (12 hours or less) prior to the samples
analyzed within that run sequence. Therefore the time of calibration injection that defines the run date is always
within 12 hours of the time of sample injection.

b) Shipping Problems: none encountered

c) Documentation Problems: Confirmaiton received that the sample number on the container (MALMS02-001-S0-920) is correct.

Sample is a duplicate sample associated with MALMS02-001-SO-020. ID updated as per client confirmation.

Il. SAMPLE PREP:

No problems encountered

Ill. SAMPLE ANALYSIS:

See also comments within the appropriate Certificate of Analysis

a) Hold Times: all within recommended hold times

b) Instrument Calibration: all within control limits

c) Quality Control: All applicable QC meets control criteria, except where otherwise noted.

d) All analytes requiring manual intergration(s) are noted on the sample chromatograms

| certify that this data package is in compliance with the terms and conditions of the contract, both technically and for

other than the conditions detailed above.

In addition, | certify, that to the best of my knowledge and belief, the data as reported are true and accurate. Release
of the data contained in this data package has been authorized by the cognizant laboratory official or his/her
designee, as verified by this signature.

AC BT Grasga

M2027.0003
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Maxxam Job: B6M4692 — Water Analysis

Sample Analysis

The following water sample was analyzed on QC batch 4712461 (2016/10/24):
DGR828  MALMS-RS-006

All other water samples were initially analyzed on QC batch 4708493 (2016/10/24) using a higher calibration range
(high level analysis) for determination of samples containing elevated concentrations of target analytes. Because the
ICV failed to meet acceptance criteria in this QC batch, all samples were re-extracted and re-analyzed by low level
analysis on QC batch 4716732 (4716732).

Elevated concentrations of target analytes were identified by high level analysis of the following samples:

DGR832  MALMS06-PH3MW2-009
DGR834  MALMS06-PH3MW5-008

These samples were analyzed with 10x and 50x dilutions on QC batch 4716732. Results for all analytes were reported
from the 10x diluted sample except for Perfluorohexanesulfonate (PFHxS) which required 50x dilution. Detection
limits were adjusted accordingly.

High concentrations of Perfluorohexanoic acid (PFHxA) and Perfluorohexanesulfonate (PFHxS) were also detected in
the following sample:

DGR833  MALMS06-PH3MW4-009

The sample was analyzed with an additional 10x dilution for this analyte on QC batch 4716732. Detection limits were
adjusted accordingly.

Internal Standard Responses

Isotopically labeled *C,-Perfluorobutanoic acid (MPFBA) and *C,-Perfluorotetradecanoic acid (MPFTeDA) are used
as internal standards to quantify native Perfluorobutanoic acid (PFBA) and Perfluorotridecanoic acid (PFTrDA) &
Perfluorotetradecanoic acid (PFTeDA) respectively. The instrument responses observed for the specified labeled
compounds were below the defined lower control limit (LCL) for the following samples on QC batch 4716732:

DGR814  MALMS02-004-SW-001 (MPFTeDA)
DGR833  MALMS06-PH3MW4-009 (MPFBA)
DGR835  MALMSO05-STOS5MW4-009 (MPFBA)
DGR838  MALMO6-PH3MW1-019 (MPFBA)

The instrument responses for the injection standards (BCG—Perquorohexanoic acid, ®C¢-PFHxA & 3Co-
Perfluorodecanoic acid, *Co-PFDA) fell within the required tolerance limits. This indicates that the responses
observed for these isotopically labeled internal standards were not a result of poor or inconsistent sample
introduction into the liquid chromatograph/tandem mass spectrometer (LC/MS/MS).

When quantifying analytes using isotope dilution techniques, the isotopically labeled standards differ from the native
compounds only in the presence of the stable isotopes. The physical and chemical behavior of each labeled
compound is virtually identical to its unlabeled or “native” analog. Any losses (or apparent gain) of the native
compound that may occur during any of the sample preparation, extraction, cleanup or determinative steps will be
mirrored by a similar loss (or apparent gain) of the labeled standard, and as such can be accounted for and corrected.
Therefore, the quantification of these target compounds is not affected by the low (or high) recoveries, provided the
instrument response for the native and labeled compounds is distinguishable from the instrument or background
noise.
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Quantitation of PFAS

Many PFAS (e.g. PFOS) have several isomeric forms that may show up as separate or partially-merged peaks in the
analytical chromatograms. These peaks will be integrated and the areas summed such that the result represents the
concentration of the sum of the linear and branched isomers, per USEPA (2009). Instrumentation is calibrated using
certified quantitative standards containing only the linear isomer for all target analytes, except PFOS, which is
calibrated using a certified branched and linear isomer mixture. As additional certified reference materials containing
branched and linear isomers become commercially available, they will be incorporated into the analytical method.

Data Qualifiers

In the Results of Analyses, U-flags are applied to results that are less than the DL (MDL). J-flags are applied to results
that are less than the RDL (LOQ) but greater than the DL (MDL). Due to limitations in LIMS, the results cannot be J-
flagged to the LOD. MDLs, LODs and LOQs for each analyte are presented in the tables below:

Parameter MbL Lob LoQ

(ug/L) | (ug/L) | (ug/L)
Perfluorobutanoic acid (PFBA) 0.0066 0.014 0.02
Perfluorobutane sulfonate (PFBS) 0.0019 0.007 0.02
Perfluoropentanoic acid (PFPeA) 0.0036 0.010 0.02
Perfluorohexanoic acid (PFHxA) 0.0046 0.010 0.02
Perfluorohexane sulfonate (PFHXxS) 0.0040 0.010 0.02
Perfluoroheptanoic acid (PFHpA) 0.0047 0.010 0.02
Perfluorooctanoic acid (PFOA) 0.0053 0.014 0.02
Perfluorooctane sulfonate (PFOS) 0.0033 0.010 0.02
Perfluorononanoic acid (PFNA) 0.0046 0.010 0.02
Perfluorodecanoic acid (PFDA) 0.0066 0.014 0.02
Perfluorodecanesulfonate (PFDS) 0.0043 0.010 0.02
Perfluoroundecanoic acid (PFUnA) 0.0037 0.010 0.02
Perfluorododecanoic acid (PFDoA) 0.0057 0.014 0.02
Perfluorotridecanoic Acid (PFTrDA) 0.0032 0.010 0.02
Perfluorotetradecanoic Acid (PFTeDA) 0.0052 0.014 0.02
Perfluorooctane Sulfonamide (PFOSA) 0.0058 0.014 0.02
6:2 Fluorotelomer Sulfonate (6:2 FTS) 0.0065 0.014 0.02
8:2 Fluorotelomer Sulfonate (8:2 FTS) 0.0055 0.014 0.02

Sin Chii Chia, B.Sc.
schia@maxxam.ca
Office 905 817 5700
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PROJECT NARRATIVE

Maxxam Analytics
Client Project #: M2027.0003 (OMAHA)

Client: Aerostar SES LLC
Client Project: M2027.0003 (OMAHA)

1. SAMPLE RECEIPT/ANALYSIS

a) Sample Listing

Maxxam Client
ID Sample ID

PFOS and PFOA in water
DGR806 MALMS02-RS-001
DGR811 MALMS02-005-SW-001
DGR814 MALMS02-004-SW-001
DGR815 MALMS02-004-SW-901
DGR816 MALMS02-SB-001
DGR826 MALMS01-RS-005
DGR828 MALMS-RS-006
DGR830 MALMS-RS-002
DGR831 MALMS-RS-003
DGR832 MALMS06-PH3MW2-009
DGR833 MALMS06-PH3MW4-009
DGR834 MALMS06-PH3MW5-008
DGR835 MALMSO0C-STO5MW4-009
DGR836 MALMSO05-STO5MW5-002
DGR837 MALMS-RS-004
DGR838 MALMS06-PH3MW1-019
DGR842 MALMS-RS-007

Date
Sampled

2016/10/11
2016/10/12
2016/10/12
2016/10/12
2016/10/13
2016/10/15
2016/10/16
2016/10/12
2016/10/13
2016/10/13
2016/10/13
2016/10/13
2016/10/13
2016/10/13
2016/10/14
2016/10/14
2016/10/17

Date
Received

2016/10/18
2016/10/18
2016/10/18
2016/10/18
2016/10/18
2016/10/18
2016/10/18
2016/10/18
2016/10/18
2016/10/18
2016/10/18
2016/10/18
2016/10/18
2016/10/18
2016/10/18
2016/10/18
2016/10/18

Date
Prepped

2016/10/25
2016/10/25
2016/10/25
2016/10/25
2016/10/25
2016/10/25
2016/10/21
2016/10/25
2016/10/25
2016/10/25
2016/10/25
2016/10/25
2016/10/25
2016/10/25
2016/10/25
2016/10/25
2016/10/25

Date
Run

2016/10/27
2016/10/27
2016/10/27
2016/10/27
2016/10/27
2016/10/27
2016/10/24
2016/10/27
2016/10/27
2016/10/27
2016/10/27
2016/10/27
2016/10/27
2016/10/27
2016/10/27
2016/10/27
2016/10/27

Initial
Calibration

2016/10/27
2016/10/27
2016/10/27
2016/10/27
2016/10/27
2016/10/27
2016/10/24
2016/10/27
2016/10/27
2016/10/27
2016/10/27
2016/10/27
2016/10/27
2016/10/27
2016/10/27
2016/10/27
2016/10/27

Run Date is defined as the date of injection of the last calibration standard (12 hours or less) prior to the samples
analyzed within that run sequence. Therefore the time of calibration injection that defines the run date is always within

12 hours of the time of sample injection.

b) Shipping Problems: none encountered

c) Documentation Problems: {I'Y'LIS L5 72il 5Dwyop GLRIHS {2 a ! [a{ncr{¢npa=nmang I-4 LIS 06Syl ISljdSad

Il. SAMPLE PREP:
No problems encountered

lll. SAMPLE ANALYSIS:

See also comments within the appropriate Certificate of Analysis

a) Hold Times: all within recommended hold times

b) Instrument Calibration: all within control limits

¢) Quality Control: All applicable QC meets control criteria, except where otherwise noted.

d) All analytes requiring manual intergration(s) are noted on the sample chromatograms

| certify that this data package is in compliance with the terms and conditions of the contract, both technically and for

other than the conditions detailed above.

In addition, | certify, that to the best of my knowledge and belief, the data as reported are true and accurate. Release of

the data contained in this data package has been authorized by the cognizant laboratory official or his/her designee, as

verified by this signature.

A BT Grasga
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Maxxam Job: B6M8709 - Soil Analysis

Sample Analysis

Soil samples were analyzed on QC batches 4725776 (2016/11/02) and 4731205 (2016/11/04). No analytical
difficulties were encountered.

Quantitation of PFAS

Many PFAS (e.g. PFOS) have several isomeric forms that may show up as separate or partially-merged peaks in the
analytical chromatograms. These peaks will be integrated and the areas summed such that the result represents the
concentration of the sum of the linear and branched isomers, per USEPA (2009).

Instrumentation was calibrated using certified quantitative standards containing only the linear isomer for all target
analytes, except PFOS, which was calibrated using a certified branched and linear isomer mixture, with the exception
of the following sample:

DHK797  MALMS04-003-SD-001 QC batch 4731205

This QC batch was calibrated using certified quantitative standards containing only the linear isomer for all target
analytes, except Perfluorooctanesulfonate (PFOS) and Perfluorohexane sulfonate (PFHxS), which were calibrated
using certified branched and linear isomer mixtures.

As additional certified reference materials containing branched and linear isomers become commercially available,
they will be incorporated into the analytical method.

Data Qualifiers

In the Results of Analyses, U-flags are applied to results that are less than the DL (MDL). J-flags are applied to results
that are less than the RDL (LOQ) but greater than the DL (MDL). Due to limitations in LIMS, the results cannot be J-
flagged to the LOD. MDLs, LODs and LOQs for each analyte are presented in the tables below:

Parameter MDL LoD LoQ
(ug/kg) | (ug/kg) | (ug/kg)
Perfluorobutanoic acid (PFBA) 0.23 0.5 1.0
Perfluorobutane sulfonate (PFBS) 0.25 0.5 1.0
Perfluoropentanoic acid (PFPeA) 0.21 0.5 1.0
Perfluorohexanoic acid (PFHxA) 0.21 0.5 1.0
Perfluorohexane sulfonate (PFHxS) 0.19 0.5 1.0
Perfluoroheptanoic acid (PFHpA) 0.18 0.5 1.0
Perfluorooctanoic acid (PFOA) 0.12 0.4 1.0
Perfluorooctane sulfonate (PFOS) 0.16 0.5 1.0
Perfluorononanoic acid (PFNA) 0.14 0.5 1.0
Perfluorodecanoic acid (PFDA) 0.28 0.8 1.0
Perfluorodecanesulfonate (PFDS) 0.20 0.5 1.0
Perfluoroundecanoic acid (PFUnA) 0.26 0.8 1.0
Perfluorododecanoic acid (PFDoA) 0.24 0.5 1.0
Perfluorotridecanoic Acid (PFTrDA) 0.25 0.5 1.0
Perfluorotetradecanoic Acid (PFTeDA) 0.22 0.5 1.0
Perfluorooctane Sulfonamide (PFOSA) 0.17 0.5 1.0
6:2 Fluorotelomer Sulfonate (6:2 FTS) 0.25 0.5 1.0
8:2 Fluorotelomer Sulfonate (8:2 FTS) 0.21 0.5 1.0
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Sin Chii Chia, B.Sc.
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Maxxam Job: B6M8709 — Water Analysis

Sample Analysis

Water samples were initially analyzed on QC batch 4719253 (2016/10/27). The concentrations of selected analytes
exceeded the upper calibration range for the following samples:

DHK796  MALMS04-003-SW-001 Perfluorohexanesulfonate (PFHxS), Perfluorooctanesulfonate (PFQOS), 6:2
Fluorotelomersulfonate (6:2FTS)

DHK802  MALMS04-001-GW-005 Perfluorohexanesulfonate (PFHXS)

DHK803  MALMS-IDWWATER-001  Perfluoropentanoic acid (PFPeA), Perfluorohexanoic acid (PFHxA),
Perfluorohexanesulfonate (PFHxS), Perfluorooctanoic acid (PFOA), 6:2
Fluorotelomersulfonate (6:2FTS)

Samples were re-extracted and re-analyzed with 5x dilutions for these compounds on QC batches 4722786
(2016/10/28) and 4726420 (2016/11/01). Detection limits were adjusted accordingly.

Internal Standard Responses

Isotopically labeled *C,-Perfluorotetradecanoic acid (MPFTeDA) is used as an internal standard to quantify native
Perfluorotridecanoic acid (PFTrDA) & Perfluorotetradecanoic acid (PFTeDA). The instrument response observed for
this labeled compound was below the defined lower control limit (LCL) for the following sample:

DHK795  MALMS04-004-SW-001

The instrument response for the injection standard (**Cs-Perfluorodecanoic acid, *Co-PFDA) fell within the required
tolerance limits. This indicates that the response observed for this isotopically labeled internal standard was not a
result of poor or inconsistent sample introduction into the liquid chromatograph/tandem mass spectrometer
(LC/MS/MS).

When quantifying analytes using isotope dilution techniques, the isotopically labeled standards differ from the native
compounds only in the presence of the stable isotopes. The physical and chemical behavior of each labeled
compound is virtually identical to its unlabeled or “native” analog. Any losses (or apparent gain) of the native
compound that may occur during any of the sample preparation, extraction, cleanup or determinative steps will be
mirrored by a similar loss (or apparent gain) of the labeled standard, and as such can be accounted for and corrected.
Therefore, the quantification of these target compounds is not affected by the low (or high) recoveries, provided the
instrument response for the native and labeled compounds is distinguishable from the instrument or background
noise.

Quantitation of PFAS

Many PFAS (e.g. PFOS) have several isomeric forms that may show up as separate or partially-merged peaks in the
analytical chromatograms. These peaks will be integrated and the areas summed such that the result represents the
concentration of the sum of the linear and branched isomers, per USEPA (2009). Instrumentation is calibrated using
certified quantitative standards containing only the linear isomer for all target analytes, except PFOS, which is
calibrated using a certified branched and linear isomer mixture. As additional certified reference materials containing
branched and linear isomers become commercially available, they will be incorporated into the analytical method.
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Data Qualifiers

In the Results of Analyses, U-flags are applied to results that are less than the DL (MDL). J-flags are applied to results
that are less than the RDL (LOQ) but greater than the DL (MDL). Due to limitations in LIMS, the results cannot be J-
flagged to the LOD. MDLs, LODs and LOQs for each analyte are presented in the tables below:

Parameter MbL LoD LoQ

(ug/L) | (ug/L) | (ug/L)
Perfluorobutanoic acid (PFBA) 0.0066 | 0.014 | 0.02
Perfluorobutane sulfonate (PFBS) 0.0019 | 0.007 | 0.02
Perfluoropentanoic acid (PFPeA) 0.0036 | 0.010 | 0.02
Perfluorohexanoic acid (PFHxA) 0.0046 | 0.010 | 0.02
Perfluorohexane sulfonate (PFHxS) 0.0040 | 0.010 | 0.02
Perfluoroheptanoic acid (PFHpA) 0.0047 | 0.010 | 0.02
Perfluorooctanoic acid (PFOA) 0.0053 | 0.014 | 0.02
Perfluorooctane sulfonate (PFOS) 0.0033 | 0.010 | 0.02
Perfluorononanoic acid (PFNA) 0.0046 | 0.010 | 0.02
Perfluorodecanoic acid (PFDA) 0.0066 | 0.014 | 0.02
Perfluorodecanesulfonate (PFDS) 0.0043 | 0.010 | 0.02
Perfluoroundecanoic acid (PFUnA) 0.0037 | 0.010 | 0.02
Perfluorododecanoic acid (PFDoA) 0.0057 | 0.014 | 0.02
Perfluorotridecanoic Acid (PFTrDA) 0.0032 | 0.010 0.02
Perfluorotetradecanoic Acid (PFTeDA) 0.0052 | 0.014 | 0.02
Perfluorooctane Sulfonamide (PFOSA) 0.0058 | 0.014 | 0.02
6:2 Fluorotelomer Sulfonate (6:2 FTS) 0.0065 | 0.014 | 0.02
8:2 Fluorotelomer Sulfonate (8:2 FTS) 0.0055 | 0.014 | 0.02

Sin Chii Chia, B.Sc.
schia@maxxam.ca
Office 905 817 5700
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PROJECT NARRATIVE

Maxxam Analytics

Client Project #: M2027.0003 (OMAHA)

Client: Aerostar SES LLC
Client Project: M2027.0003 (OMAHA)

I. SAMPLE RECEIPT/ANALYSIS

a) Sample Listing

Maxxam
ID

Client
Sample ID

PFOS and PFOA in soil

DHK765
DHK766
DHK767
DHK768
DHK769
DHK771
DHK772
DHK775
DHK777
DHK797
DHK798

MALMS04-001-SS-001

MALMS04-001-SO-004
MALMS04-002-S5-001

MALMS04-00H-SO-002
MALMS03-001-SO-020
MALMS03-003-S0O-009
MALMS03-002-SO-020
MALMS03-004-SD-001
MALMS-IDWSOIL-001

MALMS04-003-SD-001
MALMS04-004-SD-001

PFOS and PFOA in water

DHK764
DHK770
DHK773
DHK774
DHK776
DHK795
DHK796
DHK799
DHK800
DHK802
DHK803

MALMS-RS-008
MALMS-RS-009
MALMS-RS-010
MALMS-RS-011
MALMS03-004-SW-001
MALMS04-004-SW-001
MALMS04-003-SW-001
MALMS04-002-GW-004
MALMS04-002-GW-904
MALMS04-001-GW-005

MALMS-IDWWATER-001

Date
Sampled

2016/10/18
2016/10/18
2016/10/18
2016/10/18
2016/10/19
2016/10/19
2016/10/20
2016/10/21
2016/10/21
2016/10/21
2016/10/21

2016/10/18
2016/10/19
2016/10/20
2016/10/21
2016/10/21
2016/10/21
2016/10/21
2016/10/21
2016/10/21
2016/10/21
2016/10/21

Date
Received

2016/10/22
2016/10/22
2016/10/22
2016/10/22
2016/10/22
2016/10/22
2016/10/22
2016/10/22
2016/10/22
2016/10/22
2016/10/22

2016/10/22
2016/10/22
2016/10/22
2016/10/22
2016/10/22
2016/10/22
2016/10/22
2016/10/22
2016/10/22
2016/10/22
2016/10/22

Ma;é(_am

Date
Prepped

2016/10/31
2016/10/31
2016/10/31
2016/10/31
2016/10/31
2016/10/31
2016/10/31
2016/10/31
2016/10/31
2016/11/01
2016/10/31

2016/10/26
2016/10/26
2016/10/26
2016/10/26
2016/10/26
2016/10/26
2016/10/28
2016/10/26
2016/10/26
2016/10/26
2016/10/28

Date
Run

2016/11/02
2016/11/02
2016/11/02
2016/11/02
2016/11/02
2016/11/02
2016/11/02
2016/11/02
2016/11/02
2016/11/04
2016/11/02

2016/10/27
2016/10/27
2016/10/27
2016/10/27
2016/10/27
2016/10/27
2016/10/28
2016/10/27
2016/10/27
2016/10/27
2016/10/28

Initial
Calibration

2016/11/02
2016/11/02
2016/11/02
2016/11/02
2016/11/02
2016/11/02
2016/11/02
2016/11/02
2016/11/02
2016/11/04
2016/11/02

2016/10/27
2016/10/27
2016/10/27
2016/10/27
2016/10/27
2016/10/27
2016/10/28
2016/10/27
2016/10/27
2016/10/27
2016/10/28

Run Date is defined as the date of injection of the last calibration standard (12 hours or less) prior to the samples
analyzed within that run sequence. Therefore the time of calibration injection that defines the run date is always

within 12 hours of the time of sample injection.

b) Shipping Problems: none encountered

c) Documentation Problems: The following IDs were updated as per client request:
MALMS04-001-S0-004 should be MALMS04-001-S0O-004
MALMS04-001-55-002 should be MALMS04-001-SO-002
MALMS03-001-50-020 should be MALMS03-001-S0-020
MALMS03-003-50-009 should be MALMS03-003-SO-009
MALMS03-002-50-020 should be MALMS03-002-S0-020

Il. SAMPLE PREP:

No problems encountered

M2027.0003
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11l. SAMPLE ANALYSIS:

See also comments within the appropriate Certificate of Analysis

a) Hold Times: all within recommended hold times

b) Instrument Calibration: all within control limits

¢) Quality Control: All applicable QC meets control criteria, except where otherwise noted.

d) All analytes requiring manual intergration(s) are noted on the sample chromatograms

| certify that this data package is in compliance with the terms and conditions of the contract, both technically and for
other than the conditions detailed above.

In addition, | certify, that to the best of my knowledge and belief, the data as reported are true and accurate. Release
of the data contained in this data package has been authorized by the cognizant laboratory official or his/her designee,
as verified by this signature.

AL BT Grazea

201TKNHKMT

Date
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691702136467-002 SCPPW 1/4/2017

E.

Please print or type. (Form designed for use on elite (12-pitch) typewriter.) Form Approved. OMB No. 2050-0039

UNIFORM HAZARDOUS 1. 3 r 2.Pagetof| 3 EW?' Respanse Phone 4, Mamfest Trackm Number

WASTE MANIFEST &wgﬂyﬂfo 24556 4&5-3718 1 4696 FLE
5. ng Address Generator's Site Address (lf different than mailing address

Maimstrom AFB, '“m Maimstrom AFB,MT 59402
Generator's Phone: |
6. Transpaner1 Company Name U.S. EPA ID Number

uﬂu-ms.mulm | MAD039322250
ﬁ?}pﬂ Compazr {‘ ﬂ %ﬂ U.S. EPA ID Number
R L Focers | /035222230

E!W@naied Facnl Narhe and Site Address U.S. EPAID Number

,om TXD0565141378

La Porte, TX 77571
Facilty's Phone: (281) 930-2300 |
9a. 9b. U.S. DOT Description (including Proper Shipping Name, Hazard Class, ID Number, 10. Containers 11. Total 12. Unit 13. Waste Code:
HM | and Packing Group (ifany)) No. Toe | Quantty | winol : i

GENERATOR

- NON HAZARDOUS, NON D.0.T. REGULATED, (SOIL)

022 |Dm |11000| P

14. Specm Handhnglnsirudlcns and Additional Informatio

266 22;(5'5-

15. GENERATOR'S/IOFFEROR’S CERTIFICATION: | hereby declare that the contents of this consignment are fully and accurately described above by the proper shipping name, and are classified, packaged,
marked and labeled/placarded, and are in all respects in proper condition for transport according to applicable intemational and national governmental regulations. If export shipment and | am the Primary
Exporter, | certify that the contents of this consignment conform to the terms of the attached EPA Acknowledgment of Consent.
| certify that the waste minimization statement identified in 40 CFR 262.27(a) (if | am a large quantity generalor) or (b) (if | am a small quantity generator) is true.

kGenerator's/Ofteror's Printed/Typed Name WMonth _ Day  vear |

 Frontc A Corpenter 7’%4%—\ | 25162 |2

16. International Shipments

" ]:l Import to U.S. D Export from U.S. Port of entry/exit: S
Transporter signature (for exports only): Date leaving U.S.;

nowledgment of Receipt of Materials / / = /

TransportegA Pri Signature Wonth  Day  Year
| v]o3 p

2 |
Tral ni’Z Printed/Typed Name _ ont
(. A H

| / Lty LRE/ S I aZ

DESIGNATED FACILITY ———> |TRANSPORTER | INT'L | +>¢—

18. D1screpar}¢§ i sl ( Ll

18a. Discrepancy Indication Space I:I Quantity [:I Type D Residue D Partial Rejection D Full Rejection

Manifest Reference Number:
18b. Alternate Facility (or Generator) U.S. EPA ID Number

Facility's Phone:
18c. Signature of Alternate Facility (or Generator) Month Day Year

[

19. Hazardous Waste Report Management Method Codes (i.e., codes for hazardous waste treatment, disposal, and recycling systems)

T H“i 2 3 4.

20. Designated Facility Owner or Operator: Certification of receipt of hazardous materials covered by the manifest except as noted in Item 18a

Printed/Typed Name MM g ' &gnamnij;_?é/ Aﬁ ‘/'/‘__ lm%m | 3?3} | ;e;

EPA Form 8700-22 (Rev. 3-05) Previous edifions are obsolete. DﬁGNATED FACILITY TO DESTINATIO&/E&BEI'PF REQUIRED)
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Please print or type. (Form designed for use on elite (12-pitch) typewriter.) Form Approved. OMB No. 2050-0039

4

UNIFORM HAZARDOUS WASTE MANIEEST | 21. Generator ID Number 22. F’Iage 23. Manifest Tracking Number

(Continuation Sheet) MT ‘a e L\ q-)\l_mp 01021 “‘Hﬂq w FLE

24, Generator's Name

Malmstyom

USS. EPAID Number

25 TranspoﬂerE)_ Company Name _T,GM_‘_ IMOO Oq(}o'éaqqg

U.S. EPAID Number

26. Transporter _ 4 _ Compary Name(‘/’p DO H ole m68\,-\|w VC/S:EfJ ro mﬁji

DESIGNATED FACILITY

27a. | 27b. U.S. DOT Description (including Proper Shipping Name, Hazard Class, ID Number, 28. Containers 29, Total 30. Unit 31. Waste Codes
HM | and Packing Group (if any)) No. Type Quantity Wit.Vol.
/ sl i
|
/ =
o /
% % o
e
w . e
o / = S | -
>l
7
32. Special Handling Instructions and Additional Information
v
e | 33. Transporter '% Acknowledgment of Receipt of Materials =
jui| Printed/Typed Name ?ﬁnatu% %{d Month ~ Day  Year
o ) >
21 oMmon 1o Prrd | L OYUPUR 5 V7117
2| 34. Tran ment of Receipt of Msiolals s / Ty
é Printed/Typed Name ~ B Ic Signature s E Month Day  Year
= S ah | 0 | SN

35. Discrepancy

36. Hazardous Waste Report Management Method Codes (i.e., codes for hazardous waste treatment, disposal, and recycling systems)

I l | |

EPA Form 8700-22A (Rev. 3-05) Previous editions are obsolete. DESIGNATED FACILITY TO DESTINATION STATE (IF REQUIRED)
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P

ease print or type. (Form designed for use on elite (12-pitch) typewriter.)

Form Approved. OMB No. 2050-0039

4 | UNIFORM HAZARDOUS WASTE MANIFEST 21. Generator D Number 22, Page 23. Manifest Tracking Number
Conmuonsrns | /91T 88779455 DIV 3 L9 [ F
24, Generator's Name
En - U.S. EPA ID Number
y us. ID Nuj g
any Name p : T ) ey A
R I W Wﬁ&z;@() 20 7)
27a. | 27b. U.S. DOT Description (incuding Proper Shipping Name, Hazard Class, ID Number, 28. Containers 20.Total | 30. Unit R
HM | and Packing Group (if any)) No. Type Quantity Wt.\Vol. '
I o
&
E -
g J
=
w
| I
\ \
\
\\
\ Ve
X
32. Special Handling Instructions and Additional Information
A 2 }
o knowledgment of Receipt of Materials
| Printed/Typed N. M . 7 Month  Day  Year
o f -
g HHon .- 1D | TH (F
%" ; nowledgment of Receipt of Materials -
Printed/Typed N ] i:) o ¢ ﬁ/m 5 Yo
35. Discrepancy . v \ e — 7
-
=
(5]
=
o
IE 36. Hazardous Waste Report Management Method Codes (i.e., codes for hazardous waste treatment, disposal, and recycling systems)
=
5 I I I |
7]
a
I I | |
EPA Form 8700-22A (Rev. 3-05) Previous editions are obsolete. DESIGNATED FACILITY TO DESTINATION STATE (IF REQUIRED)

M2027.0003 F-3
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Ve &
691702136457-002 SCPPW 1/4/2017

Please print or type. (Form designed for use on ette (12-pitch) typewriter.) : Form Approved. OMB No. 2050-0039
4 | UNIFORM HAZARDOUS 1. Generator D Number 2.Page 1 of | 3. Emergency Resporse Phone 4. Manifest Traokn@Number
WasTEMANFEST | MT8571924556 1 | (800)483-3718 14685 FLE
5. Giaerﬁtor's Name anih?&ng Address Generator's Site Address (If different than mailing address .
39.78ih Street Morth o Ry e 21 77th Street N -
| Malmstrom AFB,MT89402 -~ - ~ - Maimstrom AFBMT 58402
‘Generator's Phone: i |
Transporter 1 Company Name U.S. EPAID Number
. - Cloun Harbers Environmental Servioe, Inc. : : T - | MAD0396322250.
7. Transporter 2 Company Name J.5. EPA ID Number
AS | MRD B3I T z=ZE2)
8. Designated Facility Neme and Site Address U.S. EPATD Number
~ CloanHarbers Arsgonits 11C UTDO816652177
‘Grantsville, UT 29 _
[scimysinons - (#35) 884-8200 I
ga. | 9b. U.S.DOT Destription (including Proper Shipping Name, Hazard Class, ID Number, 10. Centainers 11. Tota! 12. Unit 13, Waste Cod
Had | and Packing Group (fany)) No. Tee | Quantty | winvl ‘ =

.. NON HAZARDOUS, NON D.O.T. REGULATED LIQUID, (WATER) ;

£ 004 | Pai3s | 4
% 2.

3

4.

14. Specizl Handling Instructions and Additional Information

1.CH1379269..  ©¥ 85

5. GENERATOR'S/OFFEROR'S CERTIFICATION: | hereby declare that the contents of this consignment are fully and accurately described above by the proper shipping name, and are cfassified, packaged,
marked and labelediplacarded, and are in all respects in praper condition for transport according to applicable Intemational and national governmental regulations. If export shipment and | am the Primary
Exporter, | cerlify that the contents of this consignment conform to the terms of tha attached EPA Acknowledgment of Consent.
| certify that the waste minimization statement identifiec in 40 CFR 262, Z7(a} (it | am & Targe quantily generator) or (b) {If 1 am a smali quartity generator) is true.

GeneratorsfOfieror's Printed/Typed Name Signature Q . Month — Day  Yaar
h_Frante A Carpester % % |©51231/7

16, Intemational Shipments Id
2 D Impert to LS. D Export from U.8. Port of entryie)c(
Transporter signature {for exports oniy) Date ieawn
17. Transparier Acknowledgment of Receipt of Materials N / /f /

T‘ngnature Wonth  Day  Year
A7 L pnng
Slgnature Month ~ Day  Year
_ WMV WS 18107
18. Discrepancy

18a. Ciscrepancy incication Space D Quantity E! Type D Residue D Partial Rejection D Full Rejection

Manifest Reference Number:
18b. Alternate Faciity {or Generator) ) U.S. EPA D Number

Facility's Phone: .
18¢. Signature of Alternate Facility {or Generafor) Manth Day Year

19. Hazardous Wasta Report Management Method Codes {1 6., codes for hazardous waste treatment, disposal, and recycling syslems)

DESIGNATED FACILITY ——> |TRANSPORTER| INT'L]-%—

1 "“o R ) 2. ' 3 4,
|
20. Designated Facility Owner or Operator: Certification of receipt of hazardous matarials covered by the manifest except as noted in llem 18a ‘
Printed/Typed Name ] Signature Morth Day Year -
Aot (b JANAA__~ 15
EPA Form 8§700-22 (f(}gﬂ/. 3-05) Previous editions are obsolate. Fa - // DESIGNATED FACILITY TO DESTINATION STATE (]n: REQUIRED)
M2027.0003

B L L
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Physiochemical Sample Results



Table G-1 Physiochemical Sample Results

% %
i SR 1D Higalr |- ol (Jﬁfg) 0| o | et Clasgi?‘g:tion
Sieve Sieve

1 MALMS01-004-5S-001 SS 7.65 | 4540 64.1 34.9 75.1 GM
1 MALMS01-004-S0-021 | SO 7.62 | 4620 94.9 71.6 75.4 CL
2 MALMS02-006-SS-001 SS 7.68 7290 76.4 43.7 82.8 SCISM
2 MALMS02-006-SO-020 | SO 7.66 | 2240 99.0 73.7 73.8 CL
3 MALMS03-005-SS-001 SS 8.12 5960 82.9 421 84.8 SCISM
3 MALMS03-005-S0-020 | SO 7.76 872 99.4 75.4 86.7 CL
4 | MALMS04-005-SS-001 SS 753 | 6870 99.6 46.9 75.2 SC/SM
4 MALMS04-005-S0-003 | SO 7.96 1380 100 19.7 84.5 SM
5 MALMS05-004-5S-001 SS 8.1 6190 99.8 56.5 86.0 CL
5 MALMS05-004-SO-010 | SO 7.64 | 1840 87.9 72.4 83.2 CL

@ SS=surface soil, SO=subsurface soil
AFB=Air Force Base

ID = identification

pH = potential of hydrogen

M2027.0003

AFFF = aqueous film forming foam
mg/kg = milligrams per kilogram

TOC = total organic carbon
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Particle Size Distribution Report
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00}#
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OL#

0.001

0.01

GRAIN SIZE -mm

Clay
17.9

% Fines

Silt

17.0

Fine
15.2

% Sand

Medium

6.6

Material Description
Brown Sandy Fine to Coarse Gravel, Some Silt and Clay

3.2929
0.0028

Pl=
Dgo=
D15=
CC=

Limits
16.1571
0.0517

AASHTO=
Remarks

Classification

Coefficients

LL
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o2

Atterber
D
D
C
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PASS?
(x

=NO)

% Gravel
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11.4

SPEC.*
PERCENT

% +3"

0.0

PERCENT

FINER

SIEVE

SIZE

(no specification provided)

Date: 11/8/16

Sample Number: MALM S01-004-SS-001

Site Insp of AFFF Areas - Mamstrom AFB

PO# 123109 CGC

CT Laboratories
Project No:

Client
Project:

Figure

C15013-22
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Checked By: AJB

Tested By: DRW
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Particle Size Distribution Report
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Particle Size Distribution Report
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Particle Size Distribution Report
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Date: 11/8/16
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Particle Size Distribution Report
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Particle Size Distribution Report
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Particle Size Distribution Report

Material Description

Brown Clayey to Silty Fine Sand, Trace Gravel
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Particle Size Distribution Report
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Particle Size Distribution Report
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Particle Size Distribution Report

Page 2394
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CT LHBURHTUR]ES%\

SgelhverTng more fhon doio rom yow snvinonmanial onoheos

Lab Name:

1
INORGANIC ANALYSIS DATA SHEET

Sample Description

MALMS01-004-SO-001

CT Laboratories Contract: MAXXAM ANALYTICS-SITE INSP OF AFFF AREAS
Matrix (soil/water): SOIL SDG No.: 123109
% Solids: 75.4 Lab Sample ID: 792769
Analytical Method: EPA 8000C Date Received: 10/24/2016
Dilution Factor: 1.00 TCLP/SPLP Extraction Date/time:
Analytical Run #: 131961 Analysis Date/Time 10/28/2016 11:26
Analytical Prep Batch #: Prep. Date/Time:
ICAL Calibration #: Concentration Units: %
CAS # Analyte Concentration Qualifiers DL LOD LOQ RL
SOLID Solids, Percent 75.4 0.1 0.1 0.1 0.1
M2027.0003 G-12
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CT LHBURHTUR]ES%\

delhering mores than doto from yow savinonmanial anchess Sample Description

1

INORGANIC ANALYSIS DATA SHEET MALMS01-004-S0-001

Lab Name: CT Laboratories Contract: MAXXAM ANALYTICS-SITE INSP OF AFFF AREAS
Matrix (soil/water): SOIL SDG No.: 123109
% Solids: 75.4 Lab Sample ID: 792769
Analytical Method: L-Kahn/9060A Date Received: 10/24/2016
Dilution Factor: 1.00 TCLP/SPLP Extraction Date/time:
Analytical Run #: 132306 Analysis Date/Time 11/04/2016 12:15
Analytical Prep Batch #: Prep. Date/Time:
ICAL Calibration #: ICAL TOC0105 Concentration Units: mg/kg
CAS # Analyte Concentration Qualifiers DL LOD LOQ RL
TOC Total Organic Carbon 4620 Y 48 99 200 200
M2027.0003 G-13
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SgelhverTng more fhon doio rom yow snvinonmanial onoheos

Lab Name:

1
INORGANIC ANALYSIS DATA SHEET

Sample Description

MALMS01-004-SO-001

CT Laboratories Contract: MAXXAM ANALYTICS-SITE INSP OF AFFF AREAS
Matrix (soil/water): SOIL SDG No.: 123109
% Solids: 75.4 Lab Sample ID: 792769
Analytical Method: EPA 9045D Date Received: 10/24/2016
Dilution Factor: 1 TCLP/SPLP Extraction Date/time:
Analytical Run #: 131837 Analysis Date/Time 10/25/2016 14:30
Analytical Prep Batch #: Prep. Date/Time:
ICAL Calibration #: Concentration Units: S.U.
CAS # Analyte Concentration Qualifiers DL LOD LOQ RL
PH pH 7.62 0.1 0.1 0.1 0.1
M2027.0003 G-14
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SgelhverTng more fhon doio rom yow snvinonmanial onoheos

Lab Name:

1
INORGANIC ANALYSIS DATA SHEET

Sample Description

MALMS01-004-SS-021

CT Laboratories Contract: MAXXAM ANALYTICS-SITE INSP OF AFFF AREAS
Matrix (soil/water): SOIL SDG No.: 123109
% Solids: 75.1 Lab Sample ID: 792770
Analytical Method: EPA 8000C Date Received: 10/24/2016
Dilution Factor: 1.00 TCLP/SPLP Extraction Date/time:
Analytical Run #: 131961 Analysis Date/Time 10/28/2016 11:26
Analytical Prep Batch #: Prep. Date/Time:
ICAL Calibration #: Concentration Units: %
CAS # Analyte Concentration Qualifiers DL LOD LOQ RL
SOLID Solids, Percent 75.1 0.1 0.1 0.1 0.1
M2027.0003 G-15
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CT LHBURHTUR]ES%\

delhering mores than doto from yow savinonmanial anchess Sample Description

1

INORGANIC ANALYSIS DATA SHEET MALMS01-004-SS-021

Lab Name: CT Laboratories Contract: MAXXAM ANALYTICS-SITE INSP OF AFFF AREAS
Matrix (soil/water): SOIL SDG No.: 123109
% Solids: 75.1 Lab Sample ID: 792770
Analytical Method: L-Kahn/9060A Date Received: 10/24/2016
Dilution Factor: 1.00 TCLP/SPLP Extraction Date/time:
Analytical Run #: 132306 Analysis Date/Time 11/04/2016 12:23
Analytical Prep Batch #: Prep. Date/Time:
ICAL Calibration #: ICAL TOC0105 Concentration Units: mg/kg
CAS # Analyte Concentration Qualifiers DL LOD LOQ RL
TOC Total Organic Carbon 4540 48 100 200 200
M2027.0003 G-16

Page 2109



CT LHBURHTUR]ES%\

SgelhverTng more fhon doio rom yow snvinonmanial onoheos

Lab Name:

1
INORGANIC ANALYSIS DATA SHEET

Sample Description

MALMS01-004-SS-021

CT Laboratories Contract: MAXXAM ANALYTICS-SITE INSP OF AFFF AREAS
Matrix (soil/water): SOIL SDG No.: 123109
% Solids: 75.1 Lab Sample ID: 792770
Analytical Method: EPA 9045D Date Received: 10/24/2016
Dilution Factor: 1 TCLP/SPLP Extraction Date/time:
Analytical Run #: 131837 Analysis Date/Time 10/25/2016 14:30
Analytical Prep Batch #: Prep. Date/Time:
ICAL Calibration #: Concentration Units: S.U.
CAS # Analyte Concentration Qualifiers DL LOD LOQ RL
PH pH 7.65 0.1 0.1 0.1 0.1
M2027.0003 G-17
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SgelhverTng more fhon doio rom yow snvinonmanial onoheos

Lab Name:

1
INORGANIC ANALYSIS DATA SHEET

Sample Description

MALMS02-006-SS-001

CT Laboratories Contract: MAXXAM ANALYTICS-SITE INSP OF AFFF AREAS
Matrix (soil/water): SOIL SDG No.: 123109
% Solids: 82.8 Lab Sample ID: 792771
Analytical Method: EPA 8000C Date Received: 10/24/2016
Dilution Factor: 1.00 TCLP/SPLP Extraction Date/time:
Analytical Run #: 131961 Analysis Date/Time 10/28/2016 11:26
Analytical Prep Batch #: Prep. Date/Time:
ICAL Calibration #: Concentration Units: %
CAS # Analyte Concentration Qualifiers DL LOD LOQ RL
SOLID Solids, Percent 82.8 0.1 0.1 0.1 0.1
M2027.0003 G-18
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CT LHBURHTUR]ES%\

delhering mores than doto from yow savinonmanial anchess Sample Description

1

INORGANIC ANALYSIS DATA SHEET MALMS02-006-SS-001

Lab Name: CT Laboratories Contract: MAXXAM ANALYTICS-SITE INSP OF AFFF AREAS
Matrix (soil/water): SOIL SDG No.: 123109
% Solids: 82.8 Lab Sample ID: 792771
Analytical Method: L-Kahn/9060A Date Received: 10/24/2016
Dilution Factor: 1.00 TCLP/SPLP Extraction Date/time:
Analytical Run #: 132306 Analysis Date/Time 11/04/2016 12:29
Analytical Prep Batch #: Prep. Date/Time:
ICAL Calibration #: ICAL TOC0105 Concentration Units: mg/kg
CAS # Analyte Concentration Qualifiers DL LOD LOQ RL
TOC Total Organic Carbon 7290 43 91 180 180
M2027.0003 G-19
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SgelhverTng more fhon doio rom yow snvinonmanial onoheos

Lab Name:

1
INORGANIC ANALYSIS DATA SHEET

Sample Description

MALMS02-006-SS-001

CT Laboratories Contract: MAXXAM ANALYTICS-SITE INSP OF AFFF AREAS
Matrix (soil/water): SOIL SDG No.: 123109
% Solids: 82.8 Lab Sample ID: 792771
Analytical Method: EPA 9045D Date Received: 10/24/2016
Dilution Factor: 1 TCLP/SPLP Extraction Date/time:
Analytical Run #: 131837 Analysis Date/Time 10/25/2016 14:30
Analytical Prep Batch #: Prep. Date/Time:
ICAL Calibration #: Concentration Units: S.U.
CAS # Analyte Concentration Qualifiers DL LOD LOQ RL
PH pH 7.68 0.1 0.1 0.1 0.1
M2027.0003 G-20
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SgelhverTng more fhon doio rom yow snvinonmanial onoheos

Lab Name:

1
INORGANIC ANALYSIS DATA SHEET

Sample Description

MALMS03-005-SO-020

CT Laboratories Contract: MAXXAM ANALYTICS-SITE INSP OF AFFF AREAS
Matrix (soil/water): SOIL SDG No.: 123109
% Solids: 86.7 Lab Sample ID: 792774
Analytical Method: EPA 8000C Date Received: 10/24/2016
Dilution Factor: 1.00 TCLP/SPLP Extraction Date/time:
Analytical Run #: 131961 Analysis Date/Time 10/28/2016 11:26
Analytical Prep Batch #: Prep. Date/Time:
ICAL Calibration #: Concentration Units: %
CAS # Analyte Concentration Qualifiers DL LOD LOQ RL
SOLID Solids, Percent 86.7 0.1 0.1 0.1 0.1
M2027.0003 G-21
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CT LHBURHTUR]ES%\

delhering mores than doto from yow savinonmanial anchess Sample Description

1

INORGANIC ANALYSIS DATA SHEET MALMS03-005-50-020

Lab Name: CT Laboratories Contract: MAXXAM ANALYTICS-SITE INSP OF AFFF AREAS
Matrix (soil/water): SOIL SDG No.: 123109
% Solids: 86.7 Lab Sample ID: 792774
Analytical Method: L-Kahn/9060A Date Received: 10/24/2016
Dilution Factor: 1.00 TCLP/SPLP Extraction Date/time:
Analytical Run #: 132306 Analysis Date/Time 11/04/2016 12:50
Analytical Prep Batch #: Prep. Date/Time:
ICAL Calibration #: ICAL TOC0105 Concentration Units: mg/kg
CAS # Analyte Concentration Qualifiers DL LOD LOQ RL
TOC Total Organic Carbon 872 42 87 170 170
M2027.0003 G-22

Page 2115



CT LHBURHTUR]ES%\

SgelhverTng more fhon doio rom yow snvinonmanial onoheos

Lab Name:

1
INORGANIC ANALYSIS DATA SHEET

Sample Description

MALMS03-005-SO-020

CT Laboratories Contract: MAXXAM ANALYTICS-SITE INSP OF AFFF AREAS
Matrix (soil/water): SOIL SDG No.: 123109
% Solids: 86.7 Lab Sample ID: 792774
Analytical Method: EPA 9045D Date Received: 10/24/2016
Dilution Factor: 1 TCLP/SPLP Extraction Date/time:
Analytical Run #: 131837 Analysis Date/Time 10/25/2016 14:30
Analytical Prep Batch #: Prep. Date/Time:
ICAL Calibration #: Concentration Units: S.U.
CAS # Analyte Concentration Qualifiers DL LOD LOQ RL
PH pH 7.76 0.1 0.1 0.1 0.1
M2027.0003 G-23
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SgelhverTng more fhon doio rom yow snvinonmanial onoheos

Lab Name:

1
INORGANIC ANALYSIS DATA SHEET

Sample Description

MALMS03-005-SS-001

CT Laboratories Contract: MAXXAM ANALYTICS-SITE INSP OF AFFF AREAS
Matrix (soil/water): SOIL SDG No.: 123109
% Solids: 84.8 Lab Sample ID: 792773
Analytical Method: EPA 8000C Date Received: 10/24/2016
Dilution Factor: 1.00 TCLP/SPLP Extraction Date/time:
Analytical Run #: 131961 Analysis Date/Time 10/28/2016 11:26
Analytical Prep Batch #: Prep. Date/Time:
ICAL Calibration #: Concentration Units: %
CAS # Analyte Concentration Qualifiers DL LOD LOQ RL
SOLID Solids, Percent 84.8 0.1 0.1 0.1 0.1
M2027.0003 G-24
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CT LHBURHTUR]ES%\

delhering mores than doto from yow savinonmanial anchess Sample Description

1

INORGANIC ANALYSIS DATA SHEET MALMS03-005-SS-001

Lab Name: CT Laboratories Contract: MAXXAM ANALYTICS-SITE INSP OF AFFF AREAS
Matrix (soil/water): SOIL SDG No.: 123109
% Solids: 84.8 Lab Sample ID: 792773
Analytical Method: L-Kahn/9060A Date Received: 10/24/2016
Dilution Factor: 1.00 TCLP/SPLP Extraction Date/time:
Analytical Run #: 132306 Analysis Date/Time 11/04/2016 12:44
Analytical Prep Batch #: Prep. Date/Time:
ICAL Calibration #: ICAL TOC0105 Concentration Units: mg/kg
CAS # Analyte Concentration Qualifiers DL LOD LOQ RL
TOC Total Organic Carbon 5960 42 88 180 180
M2027.0003 G-25
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SgelhverTng more fhon doio rom yow snvinonmanial onoheos

Lab Name:

1
INORGANIC ANALYSIS DATA SHEET

Sample Description

MALMS03-005-SS-001

CT Laboratories Contract: MAXXAM ANALYTICS-SITE INSP OF AFFF AREAS
Matrix (soil/water): SOIL SDG No.: 123109
% Solids: 84.8 Lab Sample ID: 792773
Analytical Method: EPA 9045D Date Received: 10/24/2016
Dilution Factor: 1 TCLP/SPLP Extraction Date/time:
Analytical Run #: 131837 Analysis Date/Time 10/25/2016 14:30
Analytical Prep Batch #: Prep. Date/Time:
ICAL Calibration #: Concentration Units: S.U.
CAS # Analyte Concentration Qualifiers DL LOD LOQ RL
PH pH 8.12 0.1 0.1 0.1 0.1
M2027.0003 G-26
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SgelhverTng more fhon doio rom yow snvinonmanial onoheos

Lab Name:

1
INORGANIC ANALYSIS DATA SHEET

Sample Description

MALMS04-005-SO-003

CT Laboratories Contract: MAXXAM ANALYTICS-SITE INSP OF AFFF AREAS
Matrix (soil/water): SOIL SDG No.: 123109
% Solids: 84.5 Lab Sample ID: 792776
Analytical Method: EPA 8000C Date Received: 10/24/2016
Dilution Factor: 1.00 TCLP/SPLP Extraction Date/time:
Analytical Run #: 131961 Analysis Date/Time 10/28/2016 11:26
Analytical Prep Batch #: Prep. Date/Time:
ICAL Calibration #: Concentration Units: %
CAS # Analyte Concentration Qualifiers DL LOD LOQ RL
SOLID Solids, Percent 84.5 0.1 0.1 0.1 0.1
M2027.0003 G-27
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delhering mores than doto from yow savinonmanial anchess Sample Description

1

INORGANIC ANALYSIS DATA SHEET MALMS04-005-S0-003

Lab Name: CT Laboratories Contract: MAXXAM ANALYTICS-SITE INSP OF AFFF AREAS
Matrix (soil/water): SOIL SDG No.: 123109
% Solids: 84.5 Lab Sample ID: 792776
Analytical Method: L-Kahn/9060A Date Received: 10/24/2016
Dilution Factor: 1.00 TCLP/SPLP Extraction Date/time:
Analytical Run #: 132306 Analysis Date/Time 11/04/2016 13:07
Analytical Prep Batch #: Prep. Date/Time:
ICAL Calibration #: ICAL TOC0105 Concentration Units: mg/kg
CAS # Analyte Concentration Qualifiers DL LOD LOQ RL
TOC Total Organic Carbon 1380 43 89 180 180
M2027.0003 G-28
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SgelhverTng more fhon doio rom yow snvinonmanial onoheos

Lab Name:

1
INORGANIC ANALYSIS DATA SHEET

Sample Description

MALMS04-005-SO-003

CT Laboratories Contract: MAXXAM ANALYTICS-SITE INSP OF AFFF AREAS
Matrix (soil/water): SOIL SDG No.: 123109
% Solids: 84.5 Lab Sample ID: 792776
Analytical Method: EPA 9045D Date Received: 10/24/2016
Dilution Factor: 1 TCLP/SPLP Extraction Date/time:
Analytical Run #: 131837 Analysis Date/Time 10/25/2016 14:30
Analytical Prep Batch #: Prep. Date/Time:
ICAL Calibration #: Concentration Units: S.U.
CAS # Analyte Concentration Qualifiers DL LOD LOQ RL
PH pH 7.96 0.1 0.1 0.1 0.1
M2027.0003 G-29
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Lab Name:

1
INORGANIC ANALYSIS DATA SHEET

Sample Description

MALMS04-005-SS-001

CT Laboratories Contract: MAXXAM ANALYTICS-SITE INSP OF AFFF AREAS
Matrix (soil/water): SOIL SDG No.: 123109
% Solids: 75.2 Lab Sample ID: 792775
Analytical Method: EPA 8000C Date Received: 10/24/2016
Dilution Factor: 1.00 TCLP/SPLP Extraction Date/time:
Analytical Run #: 131961 Analysis Date/Time 10/28/2016 11:26
Analytical Prep Batch #: Prep. Date/Time:
ICAL Calibration #: Concentration Units: %
CAS # Analyte Concentration Qualifiers DL LOD LOQ RL
SOLID Solids, Percent 75.2 0.1 0.1 0.1 0.1
M2027.0003 G-30
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1

INORGANIC ANALYSIS DATA SHEET MALMS04-005-SS-001

Lab Name: CT Laboratories Contract: MAXXAM ANALYTICS-SITE INSP OF AFFF AREAS
Matrix (soil/water): SOIL SDG No.: 123109
% Solids: 75.2 Lab Sample ID: 792775
Analytical Method: L-Kahn/9060A Date Received: 10/24/2016
Dilution Factor: 1.00 TCLP/SPLP Extraction Date/time:
Analytical Run #: 132306 Analysis Date/Time 11/04/2016 12:59
Analytical Prep Batch #: Prep. Date/Time:
ICAL Calibration #: ICAL TOC0105 Concentration Units: mg/kg
CAS # Analyte Concentration Qualifiers DL LOD LOQ RL
TOC Total Organic Carbon 6870 48 100 200 200
M2027.0003 G-31
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Lab Name:

1
INORGANIC ANALYSIS DATA SHEET

Sample Description

MALMS04-005-SS-001

CT Laboratories Contract: MAXXAM ANALYTICS-SITE INSP OF AFFF AREAS
Matrix (soil/water): SOIL SDG No.: 123109
% Solids: 75.2 Lab Sample ID: 792775
Analytical Method: EPA 9045D Date Received: 10/24/2016
Dilution Factor: 1 TCLP/SPLP Extraction Date/time:
Analytical Run #: 131837 Analysis Date/Time 10/25/2016 14:30
Analytical Prep Batch #: Prep. Date/Time:
ICAL Calibration #: Concentration Units: S.U.
CAS # Analyte Concentration Qualifiers DL LOD LOQ RL
PH pH 7.53 0.1 0.1 0.1 0.1
M2027.0003 G-32
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Lab Name:

1
INORGANIC ANALYSIS DATA SHEET

Sample Description

MALMS05-004-SO-010

CT Laboratories Contract: MAXXAM ANALYTICS-SITE INSP OF AFFF AREAS
Matrix (soil/water): SOIL SDG No.: 123109
% Solids: 83.2 Lab Sample ID: 792778
Analytical Method: EPA 8000C Date Received: 10/24/2016
Dilution Factor: 1.00 TCLP/SPLP Extraction Date/time:
Analytical Run #: 131961 Analysis Date/Time 10/28/2016 11:26
Analytical Prep Batch #: Prep. Date/Time:
ICAL Calibration #: Concentration Units: %
CAS # Analyte Concentration Qualifiers DL LOD LOQ RL
SOLID Solids, Percent 83.2 0.1 0.1 0.1 0.1
M2027.0003 G-33
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INORGANIC ANALYSIS DATA SHEET MALMS05-004-50-010

Lab Name: CT Laboratories Contract: MAXXAM ANALYTICS-SITE INSP OF AFFF AREAS
Matrix (soil/water): SOIL SDG No.: 123109
% Solids: 83.2 Lab Sample ID: 792778
Analytical Method: L-Kahn/9060A Date Received: 10/24/2016
Dilution Factor: 1.00 TCLP/SPLP Extraction Date/time:
Analytical Run #: 132306 Analysis Date/Time 11/04/2016 13:34
Analytical Prep Batch #: Prep. Date/Time:
ICAL Calibration #: ICAL TOC0105 Concentration Units: mg/kg
CAS # Analyte Concentration Qualifiers DL LOD LOQ RL
TOC Total Organic Carbon 1840 43 90 180 180
M2027.0003 G-34
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Lab Name:

1
INORGANIC ANALYSIS DATA SHEET

Sample Description

MALMS05-004-SO-010

CT Laboratories Contract: MAXXAM ANALYTICS-SITE INSP OF AFFF AREAS
Matrix (soil/water): SOIL SDG No.: 123109
% Solids: 83.2 Lab Sample ID: 792778
Analytical Method: EPA 9045D Date Received: 10/24/2016
Dilution Factor: 1 TCLP/SPLP Extraction Date/time:
Analytical Run #: 131837 Analysis Date/Time 10/25/2016 14:30
Analytical Prep Batch #: Prep. Date/Time:
ICAL Calibration #: Concentration Units: S.U.
CAS # Analyte Concentration Qualifiers DL LOD LOQ RL
PH pH 7.64 0.1 0.1 0.1 0.1
M2027.0003 G-35
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Lab Name:

1
INORGANIC ANALYSIS DATA SHEET

Sample Description

MALMS05-004-SS-001

CT Laboratories Contract: MAXXAM ANALYTICS-SITE INSP OF AFFF AREAS
Matrix (soil/water): SOIL SDG No.: 123109
% Solids: 86.0 Lab Sample ID: 792777
Analytical Method: EPA 8000C Date Received: 10/24/2016
Dilution Factor: 1.00 TCLP/SPLP Extraction Date/time:
Analytical Run #: 131961 Analysis Date/Time 10/28/2016 11:26
Analytical Prep Batch #: Prep. Date/Time:
ICAL Calibration #: Concentration Units: %
CAS # Analyte Concentration Qualifiers DL LOD LOQ RL
SOLID Solids, Percent 86.0 0.1 0.1 0.1 0.1
M2027.0003 G-36
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1

INORGANIC ANALYSIS DATA SHEET MALMS05-004-SS-001

Lab Name: CT Laboratories Contract: MAXXAM ANALYTICS-SITE INSP OF AFFF AREAS
Matrix (soil/water): SOIL SDG No.: 123109
% Solids: 86.0 Lab Sample ID: 792777
Analytical Method: L-Kahn/9060A Date Received: 10/24/2016
Dilution Factor: 1.00 TCLP/SPLP Extraction Date/time:
Analytical Run #: 132306 Analysis Date/Time 11/04/2016 13:14
Analytical Prep Batch #: Prep. Date/Time:
ICAL Calibration #: ICAL TOC0105 Concentration Units: mg/kg
CAS # Analyte Concentration Qualifiers DL LOD LOQ RL
TOC Total Organic Carbon 6190 42 87 170 170
M2027.0003 G-37
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Lab Name:

1
INORGANIC ANALYSIS DATA SHEET

Sample Description

MALMS05-004-SS-001

CT Laboratories Contract: MAXXAM ANALYTICS-SITE INSP OF AFFF AREAS
Matrix (soil/water): SOIL SDG No.: 123109
% Solids: 86.0 Lab Sample ID: 792777
Analytical Method: EPA 9045D Date Received: 10/24/2016
Dilution Factor: 1 TCLP/SPLP Extraction Date/time:
Analytical Run #: 131837 Analysis Date/Time 10/25/2016 14:30
Analytical Prep Batch #: Prep. Date/Time:
ICAL Calibration #: Concentration Units: S.U.
CAS # Analyte Concentration Qualifiers DL LOD LOQ RL
PH pH 8.10 0.1 0.1 0.1 0.1
M2027.0003 G-38
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Lab Name:

1
INORGANIC ANALYSIS DATA SHEET

Sample Description

MALMS02-006-SO-020

CT Laboratories Contract: MAXXAM ANALYTICS-SITE INSP OF AFFF AREAS
Matrix (soil/water): SOIL SDG No.: 123109
% Solids: 73.8 Lab Sample ID: 792772
Analytical Method: EPA 8000C Date Received: 10/24/2016
Dilution Factor: 1.00 TCLP/SPLP Extraction Date/time:
Analytical Run #: 131961 Analysis Date/Time 10/28/2016 11:26
Analytical Prep Batch #: Prep. Date/Time:
ICAL Calibration #: Concentration Units: %
CAS # Analyte Concentration Qualifiers DL LOD LOQ RL
SOLID Solids, Percent 73.8 0.1 0.1 0.1 0.1
M2027.0003 G-39
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1

INORGANIC ANALYSIS DATA SHEET MALMS02-006-50-020

Lab Name: CT Laboratories Contract: MAXXAM ANALYTICS-SITE INSP OF AFFF AREAS
Matrix (soil/water): SOIL SDG No.: 123109
% Solids: 73.8 Lab Sample ID: 792772
Analytical Method: L-Kahn/9060A Date Received: 10/24/2016
Dilution Factor: 1.00 TCLP/SPLP Extraction Date/time:
Analytical Run #: 132306 Analysis Date/Time 11/04/2016 12:37
Analytical Prep Batch #: Prep. Date/Time:
ICAL Calibration #: ICAL TOC0105 Concentration Units: mg/kg
CAS # Analyte Concentration Qualifiers DL LOD LOQ RL
TOC Total Organic Carbon 2240 49 100 200 200
M2027.0003 G-40
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Lab Name:

1
INORGANIC ANALYSIS DATA SHEET

Sample Description

MALMS02-006-SO-020

CT Laboratories Contract: MAXXAM ANALYTICS-SITE INSP OF AFFF AREAS
Matrix (soil/water): SOIL SDG No.: 123109
% Solids: 73.8 Lab Sample ID: 792772
Analytical Method: EPA 9045D Date Received: 10/24/2016
Dilution Factor: 1 TCLP/SPLP Extraction Date/time:
Analytical Run #: 131837 Analysis Date/Time 10/25/2016 14:30
Analytical Prep Batch #: Prep. Date/Time:
ICAL Calibration #: Concentration Units: S.U.
CAS # Analyte Concentration Qualifiers DL LOD LOQ RL
PH pH 7.66 0.1 0.1 0.1 0.1
M2027.0003 G-41

Page 2134



Appendix H

Groundwater Elevation Data



M2027.0003

Table H-1 Groundwater Level Measurements

AFFF Well ID TOC Elevation Depth to Water Ele(i:::]ion Date
Area ( : rfnestl) (feet) Feet Measured
(amsl)

1 MALMS01-MW001 3475.19 36.20 3438.99 5/2/2017
1 MALMS01-MW002 3474.25 31.29 3442 .96 5/2/2017
1 MALMS01-MWO003 3469.75 dry unknown 5/2/2017
3 MALMSO03-MW001 3410.53 17.27 3393.26 5/2/2017
3 MALMS03-MWO002 3413.29 22.32 3390.97 5/2/2017
3 MALMS03-MWO003 3410.24 16.90 3393.34 5/2/2017
4 MALMS04-MWO001 3394.49 5.38 3389.11 10/21/2016
4 MALMS04-MW002 3395.42 4.32 3391.10 10/21/2016
5 MALMSO05-MW001 3469.79 10.34 3459.45 5/2/2017
5 MALMSO05-MW002 3472.55 18.54 3454.01 5/2/2017
5 IST05-MW5 3467.98 0.92 3467.06 5/2/2017
6 'PH3-MW1 3473.03 19.76 3453.27 10/14/2016
6 'PH3-MW2 3472.65 9.00 3463.65 10/13/2016
6 'PH3-MW4 3473.27 9.00 3464.27 10/13/2016
6 'PH3-MWS5 3473.65 7.73 3465.92 10/13/2016
6 IST05-MW04 3462.32 9.56 3452.76 10/13/2016

ITop of casing elevations taken from Initial Remedial Investigation Report, Final, IRP Site ST05 — Former Fuel Supply Lines,

Malmstrom Air Force Base — Cascade County, Montana (EMR, Inc., October 2016).
amsl = above mean sea level
ID = identification

GW = groundwater

H-1

2/13/2018
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