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EXECUTIVE SUMMARY 

Amec Foster Wheeler Environment & Infrastructure, Inc. (Amec Foster Wheeler) was contracted 

by the National Guard Bureau (NGB) Operations Restoration Branch (A4OR) under Contract # 

W9133L-14-D-0002, Delivery Order (DO) 0006 to conduct Phase 1 Regional Site Inspections 

(SIs) for Perfluorinated Compounds (PFCs) at multiple Air National Guard (ANG) Installations.  

This report has been prepared for SIs conducted at on-Base Potential Release Locations (PRLs) 

identified on the 104th Fighter Wing (104th FW), Massachusetts Air National Guard, Barnes Air 

National Guard Base (BANGB), in the city of Westfield, Massachusetts. This Report presents the 

results and recommendations from the 2017 SI field activities conducted in June 2017 at BANGB.  

The objectives of the SI were to determine the presence or absence of PFCs at each PRL and 

the Base boundary, and based on the findings: 

1) Determine if PRL is eligible for a decision of No Further Action (NFA);  

2) Assess if PFCs are migrating off-Base; and 

3) Develop Data Quality Objectives (DQOs) if further investigations are recommended. 

To meet the objectives, Amec Foster Wheeler performed SIs at the following seven PRLs: 

 PRL 1: Former Fire Training Area (FTA) (IRP Site 1); 

 PRL 3: Stormwater Drainage Basin; 

 PRL 4: Hangars 27A & 27B; 

 PRL 5: Former Fire Station, Building (Bldg.) 004; 

 PRL 6: Current Fire Station, Bldg. 040; 

 PRL 7: Hush House; and 

 PRL 8: Fire Department Equipment Test Area. 

Based on recommendations from the Preliminary Assessment (PA) conducted by BB&E, Inc. 

(BB&E) in August 2015, soil, groundwater, and sediment samples were collected and analyzed 

for the PFCs listed on the United States Environmental Protection Agency’s (USEPA) Third 

Unregulated Contaminant Monitoring Rule (UCMR3) list (USEPA, 2012); The detected PFC 

concentrations were compared against screening criteria for perfluorooctanoic acid (PFOA), 

perfluorooctanesulfonic acid (PFOS), and perfluorobutane sulfonate (PFBS) including: the 

USEPA lifetime drinking water Health Advisory (HA) for PFOS (USEPA, May 2016a) and HA for 

PFOA (USEPA, May 2016b); the USEPA Regional Screening Level (RSL) table for PFBS in 
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residential soil (USEPA, 2017); the USEPA RSL for PFBS in tap water; and calculated screening 

levels using the USEPA screening level calculator for PFOA and PFOS in soil and sediment.  

These screening criteria are presented below: 

Parameter
Chemical
Abstract 
Number 

EPA Regional 
Screening Level Table 

(June 2017)a
Air Force 

Guidance for 
Soils and 

Sedimentsb

(μg/kg) 

EPA Health 
Advisory 

Drinking Water 
(Surface Water 

or Groundwater)
(μg/L)c

Residential 
Soil

(μg/kg) 

Tap
Water  
(μg/L)

Perfluorobutane 
sulfonate (PFBS) 375-73-5 1,300,000d 400e NL NL 

Perfluorooctanoic acid 
(PFOA) 335-67-1 NL NL 1,260 

0.07* 
Perfluorooctane sulfonate 
(PFOS) 

1763-23-
1 NL NL 1,260 

a EPA Regional Screening Levels (USEPA, 2017). 

b Screening levels calculated using the EPA Regional Screening Level calculator [https://epa-prgs.ornl.gov/cgi-
bin/chemicals/csl_search]. The toxicity value input for the calculator is the Tier 3 value reference dose of 0.00002 mg/kg/day derived 
by USEPA in their Drinking Water Health Advisories for both PFOS (USEPA, 2016a) and PFOA (USEPA, 2016b). 

c USEPA, 2016b. Drinking Water Health Advisory for Perfluorooctanoic Acid (PFOA) and USEPA, 2016a. Drinking Water Health 
Advisory for Perfluorooctane Sulfonate (PFOS). 

d PFBS RSL for Residential Soil concentration presented in the SI Work Plan (Amec, 2017) was 1,600,000 μg/kg based on the May 
2016 RSL values.  This table has been updated to include the more recent RSL values published in June 2017. 

e PFBS RSL for Tap Water presented in the SI Work Plan (Amec, 2017) was 380 μg/L based on the May 2016 RSL values.  This 
table has been updated to include the more recent RSL values published in June 2017. 

* Note: When PFOA and PFOS are both present, the combined detected concentrations of the compounds are compared with the 
0.07 μg/L health advisory value. Only groundwater was sampled during the SI, but analytical results have been compared to the 
tap water screening levels. 

EPA = U.S. Environmental Protection Agency 

NL = not listed 

Based on comparison of analytical data to the screening criteria in the table above, Amec Foster 

Wheeler recommends NFA for one PRL (PRL3), and further investigations at six PRLs (PRL 1, 

PRL 4, PRL 5, PRL 6, PRL 7, and PRL 8).  An overview of conclusions from SI activities and 

recommended DQOs for future investigations, includes the following: 
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PRL
Screening Criteria 

Exceedance Recommendation 
Soil GW

PRL 1: Former FTA (IRP 
Site 1); Inc. X 

Soil investigation to determine if PFCs exceed 
screening criteria off-Base.  Groundwater (GW) 
investigation to determine the nature and extent of 
the confirmed release. 

PRL 3: Stormwater 
Drainage Basin; NFA 

PRL 4: Hangars 27A & 
27B;   X GW investigation to determine the nature and extent 

of the confirmed PFC release. 

PRL 5: Former Fire 
Station, Bldg. 004; X GW investigation to determine the nature and extent 

of the confirmed PFC release. 

PRL 6: Current Fire 
Station, Bldg. 040;   X GW investigation to determine the nature and extent 

of the confirmed PFC release. 

PRL 7: Hush House X GW investigation to determine the nature and extent 
of the confirmed PFC release. 

PRL 8: Fire Department 
Equipment Test Area. Inc. Inc. Soil and GW investigation to determine if PFCs 

exceed screening criteria off-Base. 

Notes: 

Inc. - Inconclusive based on results of SI 

X – Screening criteria exceedance 
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1.0 INTRODUCTION 

Amec Foster Wheeler Environment & Infrastructure, Inc. (Amec Foster Wheeler) was contracted 

by the National Guard Bureau (NGB) Operations Restoration Branch (A4OR) under Contract # 

W9133L-14-D-0002, Delivery Order (DO) 0006 to conduct Phase 1 Regional Site Inspections 

(SIs) for Perfluorinated Compounds (PFCs) at multiple Air National Guard (ANG) Installations. 

The scope of the Contract includes performance of an SI at on-Base Potential Release Locations 

(PRLs) identified at the 104th Fighter Wing (104th FW), Massachusetts Air National Guard, Barnes 

Air National Guard Base (BANGB), in the city of Westfield, Massachusetts.  

This SI Report describes the objectives, procedures, and activities which were completed, and 

presents Amec Foster Wheeler’s findings and recommendations.  The Base location is shown in 

Figure 1, and the Base and area features are shown on Figure 2.

The SI was conducted in general accordance with the standards and practices prescribed by the 

Massachusetts Contingency Plan (the MCP-  310 CMR 40.0000) Response Action Performance 

Standard (RAPS), specifically, 310 CMR 40.0191 (MassDEP, 2014).  

1.1 Background 

The Department of Defense (DoD) began investigations at military bases under the Installation 

Restoration Program (IRP) with the goal of identifying, evaluating, and remediating areas of 

contamination (the program is now referred to as the Environmental Restoration Program or 

ERP).  Under this program, investigations began at the BANGB in 1987.  These investigations 

included Preliminary Assessments (PAs), SIs, removal action investigations, and RIs.  The 

investigations and subsequent remedial activities initiated under the IRP have been conducted 

and reported in accordance with the MCP, 310 CMR 40.0000.  Prior to the PFC PA prepared by 

BB&E Inc. (BB&E, 2016), potential releases of PFC from use and storage of aqueous film forming 

foam (AFFF) had not been evaluated at BANGB.  

According to Base personnel, 3% AFFF was used at BANGB from approximately 1970 to 2016.  

Most of the AFFF fire suppression systems were retrofitted for high-expansion foam (HEF) use in 

the early 2000s; however, the Fire Department continued to use AFFF until 2016 in emergency 

response vehicles.   
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In 2015, BB&E conducted a PA to identify potential sites of historic environmental releases of 

PFC related to AFFF usage and storage.  BB&E researched the potential existence of any 

documented Fire Training Areas (FTAs) in operation since 1970 or any other use or release of 

AFFF.   BB&E interviewed available installation personnel as part of the PA.

Based on past use and storage of AFFF at BANGB, the PA identified eight PRLs where releases 

of PFC might have occurred, including FTAs, hangars, drainage basins, firefighting equipment 

testing areas, fire department equipment storage areas, etc.  Seven of the eight PRLs were 

recommended for further inspection, and one PRL warranted No Further Action (NFA) (Table 1).

Two PRLs (PRL 1 and PRL 8) are located primarily off-Base; SI activities were limited to on-Base 

locations at these PRLs.  Three notable off-Base releases were also identified, including: 

 A 2013 civilian aircraft fire near runways 02 and 15, approximately 1,500 ft. southeast 

of the current Base fire station.  Five gallons of 3% AFFF mixed with water were 

discharged. 

 A 2001 civilian aircraft crash at the HFP Sprinkler Corporation approximately 0.5 miles 

northeast of the Base. At that crash 50 to 60 gallons of 3% AFF was used during fire-

fighting activities. 

 A late-1990’s accidental release of five gallons of 3% AFFF at a community soccer 

field located approximately 0.5 miles north of the Base. 

Investigations of these off-Base releases were not included in the scope of the SI, and are not 

identified on the figures. 

1.2 Purpose and Scope 

The purpose of the SI was to determine the presence/absence of PFC in soil, sediment, surface 

water, and groundwater where applicable at each of the PRLs, and in the groundwater at or near 

the Base boundary.  This data has been used to develop recommendations for appropriate paths 

forward to either provide an NFA conclusion or recommended Data Quality Objectives (DQOs) 

for further investigations.  SI investigative tasks included: 

 Advancing direct-push technology (DPT) soil borings at the PRLs (14 DPT borings) up to 

a maximum depth of 15 feet (ft.) below ground surface (bgs) and collect one or more soil 

sample(s) from each boring; 
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 Installing five temporary monitoring wells (TWs); 

 Collecting six groundwater samples; five from the temporary monitoring wells, and one 

from an existing permanent monitoring well; and 

 Collecting two sediment samples from the Stormwater Drainage Basin Detention Pond 

(PRL 3). 

Based on locations where AFFF was potentially used or stored, eight PRLs were identified at the 

Base in the PA Site Visit Report.  Due to findings of no known AFFF release at PRL 2 [former 

FTA-06 (IRP Site 6)] documented in the PA, NFA was recommended for this area (BB&E, 2016).  

The PRLs are illustrated on Figure 3, and the SI summary is presented as Table 2.

All field activities were conducted in accordance with the Final SI Work Plan, Quality Assurance 

Project Plan (QAPP), Field Sampling Plan (FSP), and Site Health and Safety Plan (SHSP) (Amec, 

2017). The scope of the SI is outlined in the following sections. 
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2.0 INSTALLATION DESCRIPTION 

Section 2.1 describes the location and environs of BANGB.  A brief history of BANGB is provided 

in Section 2.2.

2.1 Location  

The BANGB is located at the Westfield-Barnes Regional Airport (formerly Barnes Municipal 

Airport), approximately 3 miles northeast of the city of Westfield, Hampden County, 

Massachusetts (Figure 1).  BANGB is the home of the 104th FW, and occupies approximately 

182 acres on land leased from the city of Westfield.  The Base is divided into two separate parcels 

of land in the northern portion of the airport, bisected by Runway 2-20 that trends north/south 

(Figure 2).  The western parcel encompasses approximately 112 acres, and contains most of the 

facilities buildings, hangars, flight line, and fire station.  PRLs 3, 4, 5, and 6 are located within this 

portion of the Base.  The eastern parcel encompasses approximately 70 acres, and contains the 

hush house, a small-arms firing range, a former FTA, and other facilities.  PRLs 2 and 7 are in 

this portion of the Base.  PRLs 1 and 8 are located primarily south of the Base, on land not leased 

or maintained by BANGB.  The PRLs are illustrated on Figure 3.

Westfield-Barnes Regional Airport, including BANGB, is zoned for airport district usage.  The 

airport is surrounded by properties zoned for industrial, residential, and business use.  

2.2 Organization and History 

The Site was originally known as Camp Bartlett, a training facility used by the Massachusetts 

Army National Guard from 1905 until approximately 1918.  During World War I, Camp Bartlett 

was expanded to a 1,000-acre mobilization camp which housed 13,000 people (AECOM, 2010).  

After World War I, the land was donated by Vincent E. Barnes to some private businessmen for 

development of the Westfield Aviation Field, later named the Barnes Municipal Airport, then finally 

the Westfield-Barnes Regional Airport.  In 1946, Barnes Municipal Airport was selected as the 

home of the 131st Fighter Squadron, flying the P-47 Thunderbolt. The current Base mission is the 

104th FW, an operational flying unit equipped with the F-15 Eagle (AECOM, 2014). Since 1946, 

the unit has flown operational missions in nine different aircraft (ANG, 2016), with the 104th FW 

providing combat units during the Berlin Airlift Crisis in 1961, Operation Deliberate Force in 1995, 

Operation Allied Force in 1999, the Air Expeditionary Force deployed to Kuwait in 2000, 
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Operations Noble Eagle and Enduring Freedom in 2001, and Operation Iraqi Freedom in 2003 

(AECOM, 2010). 

Activities at the Base have been typical of those at most airports and military air bases, including 

fueling and maintenance operations.  These activities include the usage, handling, storage, and 

disposal of various products, including potentially hazardous materials.   
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3.0 ENVIRONMENTAL SETTING 

The following sections provide information on the environmental setting at BANGB.  This 

information is summarized from reports prepared during previous environmental evaluations at 

BANGB, as referenced in the following subsections. 

3.1 Climate 

The climate in Westfield is defined as having warm and humid summers and cool winters with 

considerable snowfall.  Average temperatures range between 24 and 72 degrees Fahrenheit (°F), 

with extreme temperatures as low as -22 °F, and as high as 102 °F.  Annual precipitation averages 

43 inches of rain, and 51 inches of snow (AECOM, 2010). 

3.2 Topography 

The BANGB is generally flat, with elevations between approximately 260 to 270 feet above mean 

sea level (AMSL) in the western portion of the Base, and between approximately 230 feet and 

260 feet AMSL feet in the eastern portion of the Base (Figure 1).  The eastern and western 

parcels are separated by Runway 2-20, which trends north to south, and is a topographic high.  

3.3 Geology 

The BANGB is located in the Mesozoic-era Hartford Basin, characterized by Quaternary-aged 

glacial material underlain by Jurassic- and Triassic-age sedimentary and igneous bedrock 

(Aneptek, 2003).  According to the Bedrock Geologic Map of Massachusetts (Zen, 1983), the 

bedrock near the Base is described as New Haven Arkose Formation of the Upper Triassic Period 

primarily consisting of red, pink and gray coarse-grained locally conglomeratic arkose interbedded 

with brick-red shaley siltstone and fine-grained arkosic sandstone.  Depth to bedrock at the Base 

is not known; however, surficial glacial outwash sand and gravel deposits are typically 100 to 150 

feet (ft.) thick in this region. 

3.4 Soils 

According to the National Resources Conservation Service Web Soil Survey (NRCS, 2017), soils 

in the vicinity of Former FTA-01 (PRL 1) and the Current Fire Station (PRL 6) are mapped as 

Hinckley loamy sand (0 to 3 percent slopes).  Hinckley loamy sands are derived from sandy and 
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gravelly glaciofluvial deposits originating from gneiss, granite, and/or schist parent material.  Soils 

at the other six PRLs are mapped as Urban Land.  

Soils observed during the SI activities generally consisted of fill material over alternating layers of 

poorly graded and well-graded sand strata.  Occasional layers of finer material (silty sand) and 

coarser material (gravelly sand) were encountered.  Native material appeared to be of glaciofluvial 

origin, which agrees with regionally mapped NRCS soil classifications.  Soil boring logs are 

included in Appendix A.

3.5 Surface Water Hydrology 

The BANGB and the Westfield-Barnes Municipal Airport lie across a watershed divide that trends 

north-south, generally along Runway 2-20.  According to the Stormwater Management Plan 

(SWMP; MAANG, 2010), surface water flow west of Runway 2-20 flows regionally westward 

towards Arm Brook, and surface water east of the divide flows eastward towards Pond Brook 

(Figure 1).

Stormwater west of Runway 2-20, including near the fire stations, hangars, and flight line, is 

conveyed through a series of subsurface drainage pipes to multiple detention basins located 

throughout the Base.  The detention basins percolate stormwater to the subsurface through highly 

transmissive glacial outwash sand gravel deposits. According to Base personnel, the basins are 

typically dry except immediately following precipitation or snowmelt events.  As illustrated on 

Figure 4, there are no surface water features present in the western portion of the Base.  

East of Runway 2-20, stormwater flows through surface drainage ditches and as overland sheet 

flow to the east or southeast (MAANG, 2010).  As shown on Figures 1 and 4, some wetlands are 

present in the northeast quadrant of the eastern parcel.  According to the SWMP, some of the 

stormwater flows overland to the wetlands; however, the wetlands do not discharge into waters 

of the United States.   

3.6 Hydrogeology 

Based on the Final Comprehensive Site Evaluation Phase II Report (AECOM, 2010), the area 

surrounding BANGB and the Westfield-Barnes Municipal Airport are underlain by Barnes Aquifer.  

The Barnes Aquifer is a distinct portion of the sand and gravel outwash aquifer that extends in a 

north-south direction from the Connecticut River to the Westfield River, and is bound in the east 
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west direction by the geologic contact between the outwash and till/bedrock.  Groundwater in the 

vicinity of the Base generally flows in a south or southeasterly direction, with localized 

observations of southwest flow. (Figure 2).  Groundwater flow directions illustrated on Figure 2
were obtained from Appendix C of the PA, which includes relevant information from previous 

environmental investigations at the Base.  Depth to groundwater at the Base has been reported 

to be in the range of 20 to 45 ft. bgs during previous investigations.  During SI field activities, 

groundwater was observed at various depths ranging from approximately 24 ft. bgs at MW-6 to 

approximately 47 ft. bgs at TW-05. 

According to the EDR Radius Report® presented in the PA, BANGB is in a Massachusetts 

Department of Environmental Protection (MassDEP) approved zone II aquifer1.   

3.7 Critical Habitat and Threatened/Endangered Species 

Massachusetts Geographic Information System data layers were plotted in relation to the 

installation boundaries, and reviewed for critical habitats and threatened or endangered species.  

The following summarizes the findings of the review, which are illustrated on Figure 4.  Stated 

directions are relative to BANGB. 

 An area of Rare Wetland Wildlife Habitat is present to the west; 

 Areas of Protected Open Space are present to the southwest, northeast, and 

southeast; 

 Freshwater Wetlands are found to the northwest, northeast, east, and southeast;  

 Two Freshwater Wetland areas are present in the eastern BANGB parcel; 

 Two Certified Vernal Pools and one Potential Vernal Pool are located on-Base, in the 

eastern parcel.  Additionally, one Potential and one Certified Vernal Pool are located 

to the east; and 

 Portions of the Base, and the area immediately surrounding the Base contain Priority 

Habitats of Rare Species. 

                                                 

1 Zone II means that area of an aquifer which contributes water to a well under the most severe pumping 
and recharge conditions that can be realistically anticipated, as approved by the Department’s (MassDEP) 
Division of water supply pursuant to 310 CMR 22.00:  Drinking Water. 
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3.8 City of Westfield Water Supply 

The city of Westfield supplies water to 11,000 residential and commercial customers from two 

reservoirs and eight groundwater extraction wells.  The city also owns and operates more than 

220 miles of underground piping, two drinking water treatment facilities, four booster pumping 

stations, and seven dams (Westfield, 2016). 

Two of the city’s water supply wellfields, PWS Well #8 and PWS Well #7, are located 

approximately ½ mile southeast from the BANGB.  Two additional public water supply wells, PWS 

Well #1 and PWS Well #2, are located south of BANGB, approximately 1.75 miles and 2.5 miles 

respectively (Figure 2).  The city of Westfield has reportedly conducted sampling and analysis for 

PFC at these four wells.  Amec Foster Wheeler understands that varying concentrations of PFC 

compounds have been detected by the city in these supply wells, and that one or more supply 

wells have been taken out of service due to elevated PFC concentrations.
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4.0 PRELIMINARY ASSESSMENT 

BB&E was contracted by the NGB to perform a PA at the Base with the objective of collecting and 

reviewing available information about any known or suspected releases of PFC due to the use, 

handling, release or on-Base disposal of AFFF at BANGB.  The PA process included a review of 

documented FTAs in operation since 1970, and any other use or release of AFFF, and the 

completion of a Base reconnaissance.  The Base reconnaissance included an inspection of 

potential sites of historical environmental releases, interviews with Base personnel, and a review 

of available on-Base documentation. 

Based on past use and storage of AFFF at BANGB, the PA identified eight PRLs where releases 

of PFC might have occurred, including FTAs, hangars, drainage basins, firefighting equipment 

testing areas, fire department equipment storage areas, etc.  Seven of the eight PRLs were 

recommended for further inspection, and one PRL warranted no further action (PRL 2).  Two 

PRLs (PRL 1 and PRL 8) are located primarily off-Base.  

The findings of AFFF use and storage at each of the seven PRLs recommended for inclusion in 

the SI, as documented in the PA Site Visit Report, are summarized below.  The PA recommended 

NFA at PRL 2, and is not included in the ensuing text.  A summary of recommendations is 

presented in Table 1.

4.1 PRL 1:  Former FTA-01 

Former FTA-01 is located primarily off-Base, immediately south of the western parcel.  According 

to the PA, former FTA-01 was used from approximately 1950 through 1987, and aviation gasoline 

(AVGAS), waste oils, solvents, and jet propellant #4 (JP-4) were used as accelerants during 

training exercises.  In spring of 2000, 3,334.03 tons of soil were excavated from FTA-01, and 

transported off-Base for use in asphalt batching.  Groundwater quality was assessed during IRP 

activities, and was determined not to have been impacted by fuel and chlorinated constituents 

used during fire training activities.  The site achieved closure in 2002, and portions of the Base 

have since been improved by the Army National Guard.  Because FTA-01 abuts the property, 

activities at this PRL may have impacted the BANGB. 

4.2 PRL 3:  Stormwater Drainage Basin (IRP Site 4) 

According to the PA, the retention basin is approximately 100 ft. wide by 200 ft. long, and designed 
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to percolate stormwater to the subsurface.  In the 1980s and early 1990s, the Base converted 

from septic systems to the city’s sanitary sewer system.  Prior to the conversion, floor drains in 

buildings and hangars on the flight line discharged to the stormwater drainage basin.  Although 

there are no known releases of AFFF to the stormwater drainage basin, AFFF releases had the 

potential to impact the basin.  The floor drains currently discharge to the sanitary sewer system.  

The site was investigated under the IRP program and closed in 1998 with a NFA decision (BB&E, 

2016).

4.3 PRL 4:  Hangars 27A and 27B 

The fire suppression system (FSS) in Hangars 27A and 27B were converted from AFFF to HEF 

in the early 2000s.  Two 50-gallon deck guns with AFFF remained in use after the FSS was 

converted to HEF.  According to the PA, the hangars have floor drains that discharge to the city’s 

sanitary sewer system through an oil/water separator (OWS).  Prior to the early 1990s, the floor 

drains would have discharged to the stormwater drainage basin at PRL 3.  There are no 

documented releases of AFFF at Hangars 27A and 27B. 

4.4 PRL 5:  Former Fire Station [Building (Bldg. 004] 

The former BANGB fire station was in use from the 1940s until approximately 1992 when the new 

fire station was built (BB&E, 2016).  There was no record of a release found during the PA; 

however, AFFF was likely used and stored given the timeframe that the fire station was in 

operation.  Floor drains were present, which according to the PA discharged to the sanitary sewer 

system through an OWS.  However, prior to connection to the city’s sanitary sewer system, the 

floor drains likely discharged to a dry well. 

4.5 PRL 6:  Current Fire Station (Bldg. 040) 

The current fire station was built in 1992 and houses three fire department (FD) crash trucks.  At 

the time of the PA, the crash trucks contained a combined 320 gallons of 3% AFFF, and an 

additional 250 gallons of 3% AFFF was stored in 5-gallon totes.  When needed, the totes were 

used to manually refill the reservoirs in the crash trucks.  As of late 2016, AFFF is no longer used 

at Bldg. 040.  There were no floor drains present during the PA site visit; however, the fire station 

originally contained floor drains which discharged to the sanitary sewer via an oil/water separator.  

The floor drains were eliminated as part of a facility upgrade in 2010.  There have been no known 
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releases of AFFF. 

4.6 PRL 7:  Hush House 

The hush house was initially constructed in 1995, and is located on the eastern parcel, near Sierra 

Taxiway.  The FSS contained AFFF from 1995 until the early 2000s when it was converted to 

HEF.  Floor drains are present which discharge to the sanitary sewer system through an OWS.  

There have been three known discharges (two tests and one accidental release); however, most 

of the foam release was likely captured in the floor drains.  At least one of the discharges likely 

released AFFF; however, it is not known if the other two releases were AFFF or HEF.  

4.7 PRL 8:  Fire Department Equipment Test Area 

FD equipment testing occurred primarily off-Base at the eastern end of Sierra Taxiway, 

immediately south of the eastern parcel.  Three known foam tests or AFFF releases have 

occurred, all in the mid-1990s; however, testing practices prior to 1993 are unclear (BB&E, 2016).  

The amount of AFFF used is unknown, and use of foam for equipment testing purposes ceased 

at least 15 years ago.  Because the Fire Department Equipment Test Area abuts BANGB, 

activities at this PRL may have impacted the Base.
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5.0 FIELD PROGRAM METHODS 

The following subsections summarize utility clearance and permitting activities; soil boring 

installation, sampling, and abandonment; temporary groundwater monitoring well construction, 

development, and sampling; and sediment sampling.  SI activities were conducted in accordance 

with the Work Plan and the ANG Investigation Guidance (ANG, 2009).  The SI field activities were 

conducted during 26 through 30 June 2017. 

5.1 Utility Location and Clearance 

Prior to commencement of SI activities, drilling locations were pre-marked, and details of the 

proposed borehole locations were provided to the Massachusetts one call utility notification 

center, “DigSafe.”  DigSafe assigned ticket No. 20171917341 on 12 May 2017, then ticket No. 

2017503551 on 19 June 2017 when the original ticket was renewed. Prior to initiating subsurface 

activities, Amec Foster Wheeler met with On-Target, a utility locator for members of the Dig Safe 

system, to review the proposed sampling areas.  No locations were moved as a result of this 

meeting.

The 104th civil engineering department (CED) accompanied Amec Foster Wheeler during the pre-

marking to verify the placement of each drilling location.  An AF-103 Base Civil Engineering Work 

Clearance Request was submitted to the Base CED, and the completed/signed form was returned 

to Amec Foster Wheeler on 26 June 2017. 

On 8 June 2017, Corbuilt, LLC of Canterbury, CT (Corbuilt) cleared Base utilities at each of the 

17-proposed soil boring and TW locations using geophysical techniques.  Equipment employed 

by Corbuilt included ground-penetrating radar (GPR) and electro-magnetic induction (EMI) 

locating equipment. 

Between 26 June and 27 June 2017, Drilex Environmental of Auburn, Massachusetts (Drilex) 

used vacuum excavation techniques to pre-clear each of the drilling locations to an approximate 

depth of five feet bgs.   

Utility clearance activities were performed at the direction and oversight of Amec Foster Wheeler, 

with the BANGB POC accompanying as an escort. 

5.2 Permits 

As described in Section 5.1, Amec Foster Wheeler obtained utility clearance permits for the SI 
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activities, including Dig Safe Clearance with One Call, and AF Form 103 with the 104th FW Base 

CED.  It was determined by the airport manager, Mr. Erick Billowitz, that Federal Aviation 

Administration (FAA) permits were not required for performance of SI activities.  No other permits 

were required or obtained.  

5.3 Soil Boring Installation 

Between 26 June and 29 June 2017, 17 soil borings were advanced with five temporary 

monitoring wells installed to investigate potential PFC impacts in soil and groundwater at BANGB.  

The borings were advanced by Drilex using vacuum excavation and DPT drilling techniques.  Soil 

borings advanced solely for soil sample collection were completed at 15 ft. bgs.  Soil borings 

advanced for installation of temporary monitoring wells were completed below the water table, at 

depths ranging from 35 to 54 ft. bgs.  Individual borehole depths are provided in the soil boring 

logs included in Appendix A.

Soil boring locations were selected based on PRL use and physical characteristics to target the 

most probable AFFF release areas.  Seventeen soil borings were advanced in and around the 

seven PRLs using DPT drilling methods (12 borings for soil sampling only, 3 borings for TW 

installation, and 2 borings for combined TW installation and soil sampling). Soil cores were 

collected continuously for field screening at 4- to 5-ft. intervals in new, dedicated acetate liners.  

Drilling rods/tools were decontaminated between borings in accordance with protocol described 

in the Work Plan.  

5.4 Soil Sampling 

Shallow soil samples (0-2 ft. bgs) were collected from the sidewall of the open vacuum excavation 

hole during utility clearance.  A clean trowel was used to remove approximately one to two inches 

of soil on the sidewall, then a second clean trowel was used to collect the sidewall sample.  Deep 

soil samples (13-15 ft. bgs) were collected from the acetate sleeves from within the DPT core 

barrel.  Each sleeve was opened lengthwise and the soil was examined.  Soil characteristics were 

logged in accordance with the Unified Soil Classification System (USCS).  Soil was visually 

inspected for potential impacts.   

Shallow samples were generally collected from the upper two feet of soil, directly beneath asphalt 

or pavement, if present.  Deep soil samples were collected from 13 to 15 ft. bgs at every location, 

since the water table was not encountered in the upper 15 ft. of the soil boring. 
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5.5 Soil Boring Abandonment 

Following the completion of drilling activities, each boring was backfilled with cuttings.  Surface 

completions were patched with like materials (topsoil/seed, asphalt, or concrete) in accordance 

with ANG specifications. 

5.6 Temporary Monitoring Well Installation and Development 

Five TWs were installed to investigate potential groundwater impacts at the seven BANGB PRLs 

and at the Base boundaries.  Because of the proximity of several PRLs to other PRLs, and to the 

Base boundaries, the wells were considered dual-purpose.  Dual purpose wells are intended to 

assess groundwater quality downgradient from each PRL and at the Base boundary. 

The primary purpose of installing the temporary monitoring wells was to assess groundwater 

quality downgradient of the PRLs.  Although well elevation surveys were not part of this project 

scope, temporary well locations were determined based on historical groundwater data and 

topographic contours, historical indications of possible impact, and Base features such as 

buildings and the Base boundary.  In general, TWs were installed at locations with the greatest 

potential to intercept PFCs dissolved in groundwater based on available data, and might not 

represent the highest concentrations at each PRL.   

Soil cores were collected continuously to verify soil lithology, then inspected, logged, and field 

screened in accordance with the FSP.  Temporary monitoring wells were installed in accordance 

with Amec Foster Wheeler’s PFC-specific Standard Operating Procedure (SOP) for installation of 

monitoring wells (AFW-04).

The TW borings were advanced with DPT tools.  TWs were constructed within borings using a 

two-inch diameter, schedule 40 polyvinyl chloride (PVC) riser with a 10-ft., 0.010-inch slot 

screened interval with the water table bisecting the well screen.  New dedicated well materials 

were used at each TW location.  The annulus surrounding each well screen and riser was 

backfilled with No.1 filter sand, which was placed from the bottom of the borehole to the ground 

surface.  No annular seals were installed. 

The temporary monitoring wells were developed using a pump to purge the screened interval and 

remove fine particles that had accumulated.  Water quality parameters were monitored and 

recorded at periodic intervals.  Monitoring wells were considered adequately developed when 

water quality parameters had stabilized and turbidity was low (i.e., <50 Nephelometric Turbidity 

Units (ntu) where feasible). 
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Consistent with MCP at 310 CMR 40.0045(7), well development water was discharged to the 

ground surface at the point of withdrawal.   Equipment and pumps inserted into the well were 

decontaminated following each use.  TW development logs are included in Appendix B.

5.7 Water Level Measurements 

Prior to well purging, static water levels measurements were collected with an electronic water 

level meter.  Water levels were measured as a distance below the top of the PVC riser and 

recorded on field data sheets.   

5.8 Groundwater Sampling 

Six groundwater samples were collected, five from TWs and one from an existing permanent well.  

Wells were purged with either a submersible pump or peristaltic pump, and United States 

Environmental Protection Agency (USEPA) sampling methodology was followed to collect 

groundwater samples.  The initial water level was recorded using an electronic water level meter 

prior to purging and sampling activities.  The submersible pump or tubing was inserted into the 

monitoring well to the depth recorded in the sampling logs above the bottom of the well to prevent 

disturbances and re-suspension of sediment present in the bottom of the well.  In general, the 

pump intake was placed in the middle of the saturated interval.  The pump discharge tubing was 

connected to a flow-through cell containing a multi-parameter Sonde Instrument to record water 

parameters. The pump rate during purging was maintained between 100 and 300 milliliters per 

minute (mL/min) with a steady flow rate maintained, such that drawdown of the water level within 

the well did not exceed a maximum allowable drawdown of 0.3 ft.  The following parameters were 

monitored during purging: temperature, pH, oxidation-reduction potential (ORP), dissolved 

oxygen, turbidity, temperature, and specific conductivity on approximately five-minute intervals.  

The water level was monitored during this same time interval. 

The well was considered stabilized after three consecutive readings as follows: 

 +/-0.1 for pH,  

 +/-3% for specific conductance (conductivity),  

 +/-10 millivolts (mV) for ORP,  

 +/-10% for dissolved oxygen, and  

 +/-10% for turbidity. 

Groundwater sampling logs and water quality instrument calibration logs are included in 
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Appendix C and Appendix D respectively.

5.9 Temporary Monitoring Well Abandonment 

Following the completion of sampling activities, each temporary well was pulled from the ground 

allowing the formation to collapse into the borehole.  Surface completions were patched with like 

materials (topsoil/seed, asphalt, or concrete) in accordance with ANG specifications. 

5.10 Sediment Sampling 

Two sediment samples were collected at PRL 3 from the floor of the dry stormwater drainage 

basin.  Samples were collected from the upper two feet of sediment utilizing a clean shovel and 

stainless-steel trowel.  The shovel was used to dig a two-foot deep hole, then a clean trowel was 

used to collect a sample from the sidewall of the hole. After retrieval, sediment was transferred to 

a clean stainless-steel bowl, homogenized, and then placed in laboratory-supplied containers.  

Samples were immediately cooled with ice to less than 4°C.  Re-usable sampling equipment was 

decontaminated in accordance with the Work Plan. 

Sediment sampling logs are included in Appendix E.

5.11 Decontamination 

Field sampling equipment (e.g. water level indicators, pumps, bowls, trowels, shovels, and other 

downhole equipment) was decontaminated prior to initial use, and between samples.  Liquinox® 

soap diluted with PFC-free bottled water was used to wash sampling equipment with a clean high-

density polyethylene brush used to remove debris and particulates.  PFC-free bottled water was 

used to rinse soapy water from the sampling equipment.  The PFC-free water was distilled water 

obtained from a local water bottling company.  Prior to use, a sample of the water was submitted 

to Vista for analysis of the six PFC compounds on the Third Unregulated Contaminant Monitoring 

Rule (UCMR3) list.  Concentrations were reviewed to ensure Amec Foster Wheeler’s internal 

PFC-free criteria were met.      

To avoid possible cross contamination from potential PFC-containing items, field personnel and 

subcontractors adhered strictly to the SOPs developed by Amec Foster Wheeler for sampling at 

sites where PFCs are potentially present.  SOPs and precautions to prevent cross-contamination 

are included in the SI Work Plan (Amec, 2017), and include information on permissible and 

prohibited field equipment and supplies, personal protective equipment, sample containers, 

clothing, personal hygiene products, and food. 



NGB/A4OR   

_____________________________________________________________________________________________ 
Final Report, FY16 Site Inspections                                                       5-6 
104th Fighter Wing, Massachusetts Air National Guard           
Barnes Air National Guard Base       Delivery Order 0006  
March 2018 

5.12 Investigation Derived Waste Management 

Soil cuttings were used to backfill soil borings; no excess soil was generated during drilling 

activities.  Purge water generated during monitoring well development and groundwater sampling 

activities and rinse water were returned to the ground surface at the point of generation.  

Disposable sampling equipment (i.e. gloves, tubing, etc.) was disposed of as general waste, in 

on-base refuse containers.  No investigation-derived waste was generated during SI field 

activities.

5.13 Laboratory 

PFC samples were submitted to Vista Analytical Laboratories, Inc. (Vista), in El Dorado Hills, 

California.  Vista is accredited under the Department of Defense Environmental Laboratory 

Accreditation Program (ELAP) and maintains a National Environmental Laboratory Accreditation 

Program (NELAP) certification via reciprocity in the Commonwealth of Massachusetts.     

5.14 Field Quality Assurance/Quality Control Sample Results 

Quality Assurance and Quality Control (QA/QC) samples, including field duplicates, matrix 

spike/matrix spike duplicates (MS/MSD), equipment rinsate samples, and field blanks were 

analyzed for the same PFC parameters as the associated project samples.  The analytical results 

for the field duplicates are presented in Table 3 through Table 5.

5.15 Data Validation and Usability 

Amec Foster Wheeler performed a data quality review of samples collected during field activities 

and submitted to Vista for analysis of PFCs, consisting of: 26 soil samples (including two field 

duplicates); three sediment samples (including 1 field duplicate); and 12 aqueous samples 

(including six primary groundwater samples, one field duplicate, five equipment rinsate blanks, 

and one decontamination source water sample). 

The laboratory analytical data generated during the SI were reviewed by a qualified analytical 

chemist for conformance with the project DQOs specified in the QAPP (Amec 2017).   Amec 

Foster Wheeler performed EPA Stage 4 validation on 10 percent (%) of the field samples and 

EPA Stage 2B validation on the remaining field samples associated with this sampling event. The 

Stage 4 validation includes review of the quality control (QC) results in the laboratory’s analytical 

report and reported on QC summary forms as well as recalculation checks and review of the 

instrument raw data outputs. The Stage 2B validation includes review of the QC results in the 
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laboratory’s analytical report and reported on QC summary forms with no review of the associated 

raw data. Data from equipment and field blanks did not undergo validation because results from 

these samples are only used to assess data usability for field samples.  The validation was 

performed in general accordance with:  Amec Foster Wheeler Final QAPP (Amec 2017); 

Department of Defense (DoD) Quality Systems Manual for Environmental Laboratories (DOD, 

2017); and USEPA Determination of Selected Perfluorinated Alkyl Acids in Drinking Water by 

Solid Phase Extraction and Liquid Chromatography/Tandem Mass Spectrometry (USEPA, 2009). 

Amec Foster Wheeler evaluated 216 data records from field samples during the validation.  Amec 

Foster Wheeler J qualified2 39 records (18.1%) as estimated values because of low MS/MSD 

recoveries, field duplicate imprecision, and/or analyte concentrations outside the instrument’s 

calibration range.  The Data Validation Report, including qualified data, is included as Appendix 
F.  Laboratory analytical reports and chains of custody forms are provided in Appendix G.

                                                 

2 The analyte was positively identified; the associated numerical value is the approximate concentration of 
the analyte in the sample. 
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6.0 SITE INVESTIGATIONS 

This SI field program was designed to collect data needed to evaluate the presence/absence of 

PFC compounds at each of the seven PRLs.  The scope of the SI was designed using 

recommendations presented in the PA prepared by BB&E.  The following sections describe the 

investigation approach that was used to fulfill the objectives of the SI.  The work was conducted 

in accordance with the QAPP, SHSP, and FSP presented in the approved Work Plan.

6.1 Field Activities Summary 

The following SI field activities were completed: 

PRL Name Analyzed 
Parameters 

Soil 
Borings

Soil 
Samples 

Groundwater
Samples 
Existing  

Wells  

Groundwater
Samples 

Temporary  
Wells  

Surface
Water

Samples 
Sediment 
Samples 

1.  Former FTA-01 
(IRP Site 1) PFCs 2 2 0 1 0 0 

3.  SW Drainage Basin  
(IRP Site 4) PFCs 0 0 1 0 0 2

4.  Hangars 27A and 27 B PFCs 3 6 0 1 0 0

5.  Former Fire Station 
(bldg. 004) PFCs 2 4 0 0 0 0

6.  Current Fire Station  
(Bldg. 040 S) PFCs 3 6 0 1 0 0 

7.  Hush House PFCs 2 4 0 1 0 0

8.  Fire Department 
Equipment Test Area PFCs 2 2 0 1 0 0 

Individual sampling locations are shown on Figure 5 through Figure 7.  Soil boring and monitoring 

well construction, well development, groundwater sampling, and sediment sampling logs are 

included in Appendices A, B, C, and E, respectively.

6.2 General Work Plan Deviations 

Deviations from the general work plan included one or more of the following conditions: 

 Use of cameras to document field activities was prohibited at BANGB.  No photographs 
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were taken and therefore a photolog is not included in this SI. 

 Well purge water was returned to the ground surface at the point of generation to minimize 

investigation-derived waste (IDW) as allowed by the MassDEP3.

 Down-hole equipment and sampling devices were decontaminated utilizing PFC-free 

bottled water and this IDW water was allowed to infiltrate the pervious ground surface at 

the sampling location.  

 The June 2017 USEPA residential soil RSL value for PFBS (1,300,000 μg/kg) was used 

as the screening value in place of the May 2016 USEPA residential soil RSL value for 

PFBS (1,600,000 μg/kg).  The updated RSL value was not published at the time the Work 

Plan was finalized. 

 The June 2017 USEPA Tap Water RSL value for PFBS (400 μg/L) was used as the 

screening value in place of the May 2016 USEPA Tap Water RSL value for PFBS (380 

μg/L).  The updated RSL value was not published at the time the Work Plan was finalized. 

Work Plan deviations specific to an individual PRL are discussed in the following sub sections. 

6.3 PRL 1: Former FTA-01 (IRP Site 1) 

6.3.1 Site Deviations 

A deviation from the Work Plan occurred at this PRL.  During groundwater sampling at TW-03, 

three consecutive turbidity readings within 10% were not obtained; however, groundwater 

samples obtained were below 50 ntu (final reading was 4.98 ntu).  No other deviations, apart from 

the general Work Plan deviations (see Section 6.2), occurred at this PRL.   

6.3.2 Soil Sampling 

Two soil borings (01SB01 and 01SB02) were advanced at PRL 1 on 26 June 2017, and shallow 

soil samples (0-2 ft. bgs) were collected from each boring.  As agreed upon in the Final Work 

Plan, only shallow soil samples were collected at this PRL.  Because deep samples were not 

collected, 01SB02 was completed at two-feet bgs using vacuum excavation methods only.  

                                                 

3 Pursuant to 310 CMR 40.0045(7) of the Massachusetts Contingency Plan “Any person performing 
response actions at a Disposal Site in accordance with M.G.L. c. 21E and 310 CMR 40.0000 may discharge 
Remedial Wastewater, groundwater collected during development, purging, or sampling of groundwater 
monitoring wells provided the Remedial Wastewater or groundwater is discharged as follows: 1) at the point 
of withdrawal; or 2) at a point upgradient of the point of withdrawal…” 
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Location 01SB01 was co-located with TW-03, and therefore DPT was used to install the TW.  Two 

soil samples were collected at this PRL. 

6.3.3 Groundwater Sampling  

Temporary monitoring well TW-03 was drilled to a depth of 38 ft. bgs on 28 June 2017, and a well 

screen was installed from 28 ft. bgs to 38 ft. bgs.  TW-03 was co-located with soil boring 01SB01.  

Groundwater was measured at a depth of 32.02 ft. below top of casing (TOC) in TW03 prior to 

purging and sampling.  One groundwater sample was collected on 29 June 2017 as per the Work 

Plan.

Soil boring and permanent monitoring well locations are illustrated on Figure 6.

6.4 PRL 3: Stormwater Drainage Basin (IRP Site 4)

6.4.1 Site Deviations 

No deviations, other than general Work Plan deviations occurred at this PRL. 

6.4.2 Sediment Sampling 

Two sediment samples (03SD01 and 03SD02) were collected at PRL 3 on 27 June 2017.  

Sediment samples were collected using hand tools from the upper two feet of sediment in the 

stormwater drainage basin.  Two sediment samples were collected.   

6.4.3 Groundwater Sampling 

One groundwater sample was collected on 30 June 2017 from existing permanent groundwater 

monitoring well MW-6.  Groundwater was measured at a depth of 23.79 ft. below TOC prior to 

purging and sampling.  Based on historical records, TW-06 is screened from 17.25 ft. bgs to 27.25 

ft. bgs; the bottom of the well screen was measured at a depth of 27.25 ft. (measured from TOC).    

Sediment and permanent monitoring well locations are illustrated on Figure 5. 

6.5 PRL 4:  Hangars 27A and 27 B 

6.5.1 Site Deviations 

No deviations, other than general Work Plan deviations occurred at this PRL. 

6.5.2 Soil Sampling 

Three soil borings (04SB01 through 04SB03) were advanced at the PRL.  Borings were pre-
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cleared using vacuum extraction and shallow (0-2 ft. bgs) samples were collected on 26 June 

2017.  The borings were completed on 29 June 2017 using DPT drilling techniques, and deep 

samples (13-15 ft. bgs) were collected from the bottom two feet of each boring.   Six soil samples 

were collected at this PRL. 

6.5.3 Groundwater Sampling    

Temporary monitoring well TW-02 was drilled to a depth of 35 ft. bgs on 27 June 2017, and a well 

screen was installed from 25 ft. bgs to 35 ft. bgs.  TW-02 was a stand-alone location, not co-

located with a soil boring.  Groundwater was measured at a depth of 24.91 ft. below TOC in TW-

02 prior to purging and sampling.  One groundwater sample was collected on 28 June 2017 as 

per the Work Plan.   

Soil boring and permanent monitoring well locations are illustrated on Figure 5. 

6.6 PRL 5:  Former Fire Station (Bldg. 004) 

6.6.1 Site Deviations 

A deviation from the Work Plan occurred at this PRL; soil borings 05SB01 and 05SB02 were 

relocated to the northeast.  The relocation was needed because the PRL footprint illustrated in 

the Work Plan was not located over the former fire station’s footprint.  This relocation was 

recommended by the Barnes POC during the initial Base walk, and the location verified using 

historical aerial images which were overlain on the current maps.   

6.6.2 Soil Sampling 

Two soil borings (05SB01 and 05SB02) were advanced at the PRL.  Borings were pre-cleared 

using vacuum extraction and shallow samples were collected on 27 June 2017.  The borings were 

completed on 29 June 2017 using DPT drilling techniques, and deep samples were collected from 

the bottom two feet of each boring.  Four soil samples were collected at this PRL. 

Soil boring locations are illustrated on Figure 6.

6.7 PRL 6:  Current Fire Station (Bldg. 040) 

6.7.1 Site Deviations 

Two deviations from the Work Plan occurred at this PRL: 

 35 feet of drill rods were left in the ground at TW-01.  The rods were lost down hole while 
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drilling and were unable to be retrieved.  The top of the rods is believed to be located 10 

ft. bgs.  The Barnes POC and Airfield Management were immediately alerted, and 

approval to leave the rods in place was given that day (27 June 2017) by the Chief of 

Airfield Management. 

 Turbidity in the groundwater sample was stable, but above 50 ntu at the time of sample 

collection.  Based on the elevated turbidity, Amec Foster Wheeler instructed Vista to 

centrifuge the sample prior to extraction. 

No other deviations, apart from the general Work Plan deviations occurred at this PRL. 

6.7.2 Soil Sampling 

Three soil borings (06SB01 through 06SB03) were advanced at the PRL.  Borings were pre-

cleared using vacuum extraction and shallow samples were collected on 26 June 2017.  The 

borings were completed on 29 June 2017 using DPT drilling techniques, and deep samples were 

collected from the bottom two feet of each boring.   Six soil samples were collected at this PRL. 

6.7.3 Groundwater Sampling 

Temporary monitoring well TW-01 was drilled to a depth of 38 ft. bgs on 28 June 2017, and a well 

screen was installed from 28 ft. bgs to 38 ft. bgs.  TW-01 was a stand-alone location, not co-

located with a soil boring.  Groundwater was measured at a depth of 35.54 ft. below TOC in TW-

01 prior to purging and sampling.  One groundwater sample was collected on 28 June 2017 as 

per the Work Plan.   

Soil boring and monitoring well locations are illustrated on Figure 6. 

6.8 PRL 7:  Hush House 

6.8.1 Site Deviations 

No deviations, other than general Work Plan deviations occurred at this PRL. 

6.8.2 Soil Sampling 

Two soil borings (07SB01 and 07SB02) were advanced at the PRL.  Borings were pre-cleared 

using vacuum extraction and shallow samples were collected on 26 June 2017.  The borings were 

completed on 28 June 2017 (07SB02) and 29 June 2017 (07SB01) using DPT drilling techniques, 

and deep samples were collected from the bottom two feet of each boring.   Four soil samples 

were collected at this PRL.



NGB/A4OR   

_____________________________________________________________________________________________ 
Final Report, FY16 Site Inspections                                                    6-6 
104th Fighter Wing, Massachusetts Air National Guard           
Barnes Air National Guard Base                 Delivery Order 0006  
March 2018 

6.8.3 Groundwater Sampling 

Temporary monitoring well TW-05 was drilled to a depth of 54 ft. bgs on 28 June 2017, and a well 

screen was installed from 44 ft. bgs to 54 ft. bgs.  TW-05 was a stand-alone location, not co-

located with a soil boring.  Groundwater was measured at a depth of 46.75 ft. below TOC in TW-

01 prior to purging and sampling.  One groundwater sample was collected on 29 June 2017 as 

per the Work Plan.   

Soil boring and permanent monitoring well locations are illustrated on Figure 7. 

6.9 PRL 8:  Fire Department Equipment Test Area 

6.9.1 Site Deviations 

A deviation from the Work Plan occurred at this PRL; turbidity in the groundwater sample was 

below 50 ntu (10.8 ntu final reading), but did not have three consecutive readings within 10%.    

No other deviations, apart from the general Work Plan deviations occurred at this PRL. 

6.9.2 Soil Sampling 

Two soil borings (08SB01 and 08SB02) were advanced at PRL 8 on 26 June 2017, and shallow 

soil samples (0-2 ft. bgs) were collected from each boring.  As agreed upon in the Final Work 

Plan, only shallow soil samples were collected at this PRL.  As previously agreed with the ANG, 

deep samples were not collected and 08SB02 was completed at two-feet bgs using vacuum 

excavation methods only.  Location 08SB01 was co-located with TW-04, and therefore DPT was 

used to install the TW.  Two shallow soil samples were collected at this PRL. 

6.9.3 Groundwater Sampling 

Temporary monitoring well TW-04 was drilled to a depth of 43 ft. bgs on 28 June 2017, and a well 

screen was installed from 33 ft. bgs to 43 ft. bgs.  TW-04 was co-located with soil boring 08SB01.  

Groundwater was measured at a depth of 32.88 ft. below TOC in TW-04 prior to purging and 

sampling.  One groundwater sample was collected on 30 June 2017 as per the Work Plan.   

Soil boring and permanent monitoring well locations are illustrated on Figure 7. 
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7.0 SOIL AND GROUNDWATER STANDARDS 

A soil or groundwater standard is an environmental and/or public health statute or rule used in 

identifying Base contamination that may pose a risk to human health or the environment.  Soil 

and groundwater standards are federal and state human health and environment-based 

regulations used to: 

 Determine the appropriate levels of Base clean-up; 

 Define and formulate remedial action alternatives; and, 

 Govern implementation and operation of the selected remedial action. 

Currently no promulgated Standards exist for these compounds. 

In accordance with Interim Air Force Guidance on Sampling and Response Actions for 

Perfluorinated Compounds at Active and Base Realignment and Closure (BRAC) Installations 

[United States Air Force (USAF), August 2012] and EPA lifetime drinking water Health Advisories 

(HAs) for Perfluorooctanesulfonic Acid (PFOS; USEPA, May 2016a) and Perfluorooctanoic Acid 

(PFOA; USEPA, May 2016b), a release is considered confirmed if the following concentrations 

are exceeded: 

PFOS:
 0.07 micrograms per liter (μg/L) in groundwater/surface water that is used as or 

contributes to a drinking water source (combined with PFOA value). 

 1,260 micrograms per kilogram (μg/kg) in soil (calculated in the absence of RSL values4).

 1,260 μg/kg in sediment (calculated in the absence of RSL values). 

PFOA:

 0.07 μg/L in groundwater/surface water (combined with PFOS value). 

 1,260 μg/kg in soil (calculated in the absence of RSL values). 

 1,260 μg/kg in sediment (calculated in the absence of RSL values). 

EPA has also derived RSL values for PFBS, for which there is a Tier 2 toxicity value (USEPA, 

June 2017). The USAF will also consider a release to be confirmed if the following concentrations 

                                                 

4 Air Force Guidance screening levels calculated using the EPA Regional Screening Level calculator [https://epa-prgs.ornl.gov/cgi-
bin/chemicals/csl_search]. The toxicity value input for the calculator is the Tier 3 value reference dose of 0.00002 mg/kg/day derived 
by USEPA in their Drinking Water Health Advisories for both PFOS (USEPA, 2016a) and PFOA (USEPA, 2016b).
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are exceeded:

PFBS:

 400 μg/L in groundwater/surface water. 

 1,300,000 μg/kg in soil. 

The HA, RSLs and Air Force (AF) Guidance values are collectively referred to as screening criteria 

in this Report.  Table 6 presents the screening criteria for comparing the analytical results for 

PFBS, PFOA, and PFOS.  
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8.0 SITE INVESTIGATION RESULTS 

This section presents the soil, groundwater, and sediment data collected during the SI activities 

and a comparison of detections.  Detections of PFBS, PFOA and PFOS are compared to the 

screening criteria as defined in the Work Plan, and presented in Table 6.  Locations of detected 

analytes are shown on Figure 8 through Figure 10.

8.1 PRL 1:  Former FTA-01 (IRP Site 1) 

8.1.1 PRL 1 Soil Analytical Results 

Two soil samples were collected and analyzed as described in Section 6.3.2, 01SB01 from 0-2 

ft. bgs and 01SB02 from 0-2 ft. bgs.  Analytical results from soil samples indicate some PFCs 

were detected above the laboratory reporting limit; however, no compounds exceeded the 

screening criteria in either of the two samples collected from PRL 1.   

Comparisons of analytical results to applicable screening criteria are presented on Table 3.  The 

soil boring locations showing detected compounds are depicted on Figure 9.

8.1.2 PRL 1 Groundwater Analytical Results 

One groundwater sample was collected from TW-03 and analyzed as described in Section 6.3.3.

Analytical results from the groundwater sample indicates that six PFC compounds were detected 

at concentrations above the laboratory detection limit, with one compound exceeding the 

groundwater screening criterion.  PFOS was detected in TW-03 above the 0.07 micrograms per 

liter (μg/L) US EPA Drinking Water Health Advisory (HA; USEPA, 2016a), at a concentration of 

0.101 μg/L.  The combined PFOS and PFOA concentration is 0.1465 μg/L at this location.  

Comparisons of analytical results to applicable screening criteria are presented on Table 4.  The 

temporary monitoring well location showing detected compounds is illustrated on Figure 9.

8.2 PRL 3:  Stormwater Drainage Basin (IRP Site 4) 

8.2.1 PRL 3 Sediment Analytical Results 

Two sediment samples were collected and analyzed as described in Section 6.4.2, 03SD01 from 

0-2 ft. bgs and 03SD02 from 0-2 ft. bgs.  Analytical results from soil samples indicate some PFCs 

were detected above the laboratory reporting limit; however, no compounds exceeded the 

screening criteria in either of the two samples collected from PRL 3.   
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Comparisons of analytical results, including field duplicate results, to applicable criteria are 

presented on Table 5.  Sediment sample locations showing detected compounds are depicted on 

Figure 8.

8.2.2 PRL 3 Groundwater Analytical Results 

One groundwater sample was collected from MW-6 and analyzed as described in Section 6.4.3.

Analytical results from the groundwater sample indicates that some PFCs were detected at 

concentrations above the laboratory detection limit; however, no compounds exceeded the 

screening criteria. 

Comparisons of analytical results to applicable groundwater screening criteria are presented on 

Table 4.  The monitoring well location showing detected compounds is illustrated on Figure 8.

8.3 PRL 4:  Hangars 27A and 27B 

8.3.1 PRL 4 Soil Analytical Results 

Six soil samples were collected and analyzed from three soil borings as described in Section
6.5.2: 04SB01 from 0-2 ft. bgs and 13-15 ft. bgs; 04SB02 from 0-2 ft. bgs and 13-15 ft. bgs; and 

04SB03 from 0-2 ft. bgs and 13-15 ft. bgs.  Analytical results from soil samples indicate PFOS is 

the only PFC present above the laboratory reporting limit in four of the six samples collected.  

There were no exceedances of the screening criteria in the six samples collected from PRL 4.   

Comparisons of analytical results to applicable screening criteria are presented on Table 3.  The 

soil boring locations showing detected compounds are depicted on Figure 8.

8.3.2 PRL 4 Groundwater Analytical Results 

One groundwater sample was collected from TW-02 and analyzed as described in Section 6.5.3.

Analytical results from the groundwater sample indicates that the six PFCs were detected at 

concentrations above the laboratory detection limit, with one compound exceeding the USEPA 

Drinking Water HA of 0.07 μg/L.  PFOS was detected at a concentration of 0.0994 μg/L in TW-

02.  The combined PFOS and PFOA concentration is 0.1046 μg/L at this location.  

Comparisons of analytical results to applicable criteria are presented on Table 4.  The temporary 

monitoring well location showing detected compounds is illustrated on Figure 8.
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8.4 PRL 5:  Former Fire Station (Bldg. 004) 

8.4.1 PRL 5 Soil Analytical Results 

Four soil samples were collected and analyzed from two soil borings as described in Section
6.6.2: 05SB01 from 0-2 ft. bgs and 13-15 ft. bgs; and 05SB02 from 0-2 ft. bgs and 13-15 ft. bgs.  

Analytical results from soil samples indicate some compounds were detected above the 

laboratory reporting limit; however, no compounds exceeded the screening criteria in either of the 

four samples collected from PRL 5.   

Comparisons of analytical results to applicable screening criteria are presented on Table 3.  The 

soil boring locations showing detected compounds are depicted on Figure 9.

8.5 PRL 6:  Current Fire Station (Bldg. 040) 

8.5.1 PRL 6 Soil Analytical Results 

Six soil samples from three soil borings were collected and analyzed as described in Section 
6.7.2: 06SB01 from 0-2 ft. bgs and 13-15 ft. bgs; 06SB02 from 0-2 ft. bgs and 13-15 ft. bgs; and 

06SB03 from 0-2 ft. bgs and 13-15 ft. bgs.  Analytical results from soil samples indicate some 

PFCs were detected above the laboratory reporting limit; however, no compounds exceeded the 

screening criteria in the six samples collected from PRL 6.   

Comparisons of analytical results to applicable screening criteria are presented on Table 3.  The 

soil boring locations showing detected compounds are depicted on Figure 9.

8.5.2 PRL 6 Groundwater Analytical Results 

One groundwater sample was collected from TW-01 and analyzed as described in Section 6.7.3.

A field duplicate was collected at this location.  Analytical results from the groundwater sample 

indicates that five of six PFCs were detected at concentrations above the laboratory detection 

limit, with two compounds exceeding USEPA Drinking Water HA.  In the primary sample, PFOS 

was detected at an estimated concentration of 0.609 μg/L.  The combined PFOS and PFOA 

concentration in the primary sample is 0.6789 μg/L.  In the field duplicate sample, PFOS and 

PFOA were detected at estimated concentrations of 0.95 μg/L and 0.0793 μg/L respectively.  The 

combined PFOS and PFOA concentration in the field duplicate sample is 1.0293 μg/L.   

Comparisons of analytical results to applicable criteria are presented on Table 4.  The temporary 

monitoring well location showing detected compounds is illustrated on Figure 9.
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8.6 PRL 7:  Hush House 

8.6.1 PRL 7 Soil Analytical Results 

Four soil samples were collected and analyzed from two borings as described in Section 6.8.2:

07SB01 from 0-2 ft. bgs and 13-15 ft. bgs; and 07SB02 from 0-2 ft. bgs and 13-15 ft. bgs.  

Analytical results from soil samples indicate that PFOS was detected above the laboratory 

reporting limit in the 0-2 ft. sample at both locations; however, the other five PFCs were non-

detect.  PFCs were non-detect in the 13-15 ft. sample at locations 07SB01 and 07SB02.  No 

compounds exceeded the screening criteria in the four samples collected from PRL 7.   

Comparisons of analytical results to applicable screening criteria are presented on Table 3.  The 

soil boring locations showing detected compounds are depicted on Figure 10.

8.6.2 PRL 7 Groundwater Analytical Results 

One groundwater sample was collected from TW-05 and analyzed as described in Section 6.8.3.

Analytical results from the groundwater sample indicates that five of six PFCs were detected at 

concentrations above the laboratory detection limit, with one compound exceeding the USEPA 

Drinking Water HA of 0.07 μg/L.  PFOS was detected at a concentration of 0.634 μg/L in TW-05.  

The combined PFOS and PFOA concentration is 0.6937 μg/L at this location.  

Comparisons of analytical results to applicable screening criteria are presented on Table 4.  The 

temporary monitoring well location showing detected compounds is illustrated on Figure 10.

8.7 PRL 8: Fire Department Equipment Test Area 

8.7.1 PRL 8 Soil Analytical Results 

Two soil samples were collected and analyzed as described in Section 6.9.2, 08SB01 from 0-2 

ft. bgs and 08SB02 from 0-2 ft. bgs.  Analytical results from soil samples indicate that some PFC 

compounds are present above the laboratory reporting limit; however, no compounds exceeded 

the screening criteria in either of the two soil samples collected from PRL 8.   

Comparisons of analytical results to applicable screening criteria are presented on Table 3.  The 

soil boring locations showing detected compounds are depicted on Figure 10.

8.7.2 PRL 8 Groundwater Analytical Results 

One groundwater sample was collected from TW-04 and analyzed as described in Section 6.9.3.

Analytical results from the groundwater sample indicates that two PFCs were detected at 
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concentrations above the laboratory detection limit; however, no compounds exceeded the 

screening criteria. 

Comparisons of analytical results to applicable screening criteria are presented on Table 4.  The 

temporary monitoring well location showing detected compounds is illustrated on Figure 10. 
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9.0 CONCLUSIONS/RECOMMENDATIONS 

This section presents the SI conclusions and recommendations at each PRL.  The recommended 

DQOs are based upon data collected by Amec Foster Wheeler during this SI, and an evaluation 

of results compared to applicable screening criteria. 

9.1 PRL 1:  Former FTA-01 (IRP Site 1) 

A review of soil analytical data compared to soil screening criteria indicates there are no EPA RSL 

exceedances for PFBS, and no Air Force Guidance screening level exceedances for PFOS or 

PFOA at on-Base locations near PRL 1.  The primary training area abuts the BANGB to the south; 

therefore, PFC concentrations may be encountered in soil samples collected off-Base to the 

south. 

A review of groundwater data compared to screening criteria indicates an exceedance of the 

USEPA Drinking Water HA exists at the southern Base boundary for PFOS.  Given that 

groundwater appears to flow to the south-southeast, groundwater with PFC concentrations above 

applicable screening criteria is potentially present off-Base, to the south of PRL 1.  PFOA and 

PFBA did not exceed their respective screening criteria at this location.  

Based on the SI results, the following DQOs are recommended for PRL 1: 

 Additional investigations to evaluate presence/absence of PFC in soil within the footprint 

of the former FTA, beneath the IRP Site 1 excavation area.   

 Additional investigations to further evaluate concentrations of PFC in groundwater.  This 

should include a source evaluation and delineation to determine the nature and extent of 

the release. 

9.2 PRL 3:  Stormwater Drainage Basin (IRP Site 4) 

A review of sediment analytical data compared to screening criteria indicates there are no AF 

Guidance screening level exceedances for PFOS or PFOA within the stormwater drainage basin.   

A review of analytical data from MW-6 compared to screening criteria indicates there are no 

exceedances of the USEPA Drinking Water HA for PFOS or PFOA, and no exceedances of the 

EPA Tap Water RSL for PFBS downgradient from PRL 3, or at the Base boundary.   

Based on the SI results, NFA is recommended for PRL 3. 
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9.3 PRL 4:  Hangars 27A and 27B 

A review of soil analytical data compared to screening criteria indicates there are no EPA RSL 

exceedances for PFBS, and no AF Guidance screening level exceedances for PFOS or PFOA at 

PRL 4.

A review of groundwater analytical data compared to screening criteria indicates an exceedance 

of the USEPA Drinking Water HA for PFOS exists at the downgradient from PRL 4, at the Base 

boundary.  Since it appears that groundwater flows to the south-southeast, groundwater with PFC 

concentrations above applicable screening criteria is potentially present off-Base, to the southeast 

of PRL 4.  However, PFOA and PFBA did not exceed their respective screening criteria at this 

location. 

Based on the SI results, the following DQOs are recommended for PRL 4: 

 Additional investigations to further evaluate concentrations of PFCs in groundwater.  This 

should include a source evaluation and delineation to determine the nature and extent of 

the release. 

9.4 PRL 5:  Former Fire Station (Bldg. 004) 

A review of soil analytical data compared to screening criteria indicates there are no EPA RSL 

exceedances for PFBS, and no AF Guidance screening level exceedances for PFOS or PFOA at 

PRL 5.

A review of groundwater data compared to screening criteria indicates an exceedance of the 

USEPA Drinking Water HA for PFOS and PFOA exists downgradient from PRL 5, at the Base 

boundary.  This determination was made based on concentrations observed in TW-01, which was 

installed to assess groundwater conditions downgradient from both PRL 5 and PRL 6.  Given that 

groundwater flows to the south-southeast, groundwater with PFC concentrations above 

applicable screening criteria is potentially present off-Base, to the southeast of PRL 5.  PFBA did 

not exceed its respective screening criteria at this location. 

Based on the SI results, the following DQOs are recommended for PRL 5: 

 Additional investigations to further evaluate concentrations of PFC in groundwater.  This 

should include a source evaluation and delineation to determine the nature and extent of 

the release. 
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9.5 PRL 6:  Current Fire Station (Bldg. 040) 

A review of soil analytical data compared to screening criteria indicates there are no EPA RSL 

exceedances for PFBS, and no AF Guidance screening level exceedances for PFOS or PFOA at 

PRL 6.

A review of groundwater data compared to screening criteria indicates an exceedance of the 

USEPA Drinking Water HA for PFOS and PFOA exists at the downgradient well from PRL 6, at 

the Base boundary.  This determination was made based on concentrations observed in TW-01, 

which was installed to assess groundwater conditions downgradient from both PRL 5 and PRL 6.  

Given that groundwater flows to the south-southeast, groundwater with PFC concentrations 

above applicable screening criteria is potentially present off-Base, to the southeast of PRL 6.  

PFBA did not exceed its respective screening criteria at this location. 

Based on the SI results, the following DQOs are recommended for PRL 6: 

 Additional investigations to further evaluate concentrations of PFC in groundwater.  

This should include a source evaluation and delineation to determine the nature and 

extent of the release. 

9.6 PRL 7:  Hush House 

A review of soil analytical data compared to screening criteria indicates there are no EPA RSL 

exceedances for PFBS, and no AF Guidance screening level exceedances for PFOS or PFOA at 

PRL 7.

A review of groundwater data compared to screening criteria indicates an exceedance of the 

USEPA Drinking Water HA for PFOS exists downgradient from PRL 7, at the Base boundary.  

Given that groundwater flows to the south-southeast, groundwater with PFC concentrations 

above applicable screening criteria is potentially present off-Base, to the south of PRL 7.  PFOA 

and PFBA did not exceed their respective screening criteria at this location. 

Based on the SI results, the following DQOs are recommended for PRL 7: 

 Additional investigations to further evaluate concentrations of PFC in groundwater.  This 

should include a source evaluation and delineation to determine the nature and extent of 

the release. 
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9.7 PRL 8:  Fire Department Equipment Test Area 

A review of soil analytical data compared to screening criteria indicates there are no EPA RSL 

exceedances for PFBS, and no AF Guidance screening level exceedances for PFOS or PFOA at 

on-Base locations near PRL 8.  The primary equipment test area abuts the BANGB to the south; 

therefore, PFC concentrations in soil may be observed off-Base to the south. 

A review of groundwater data compared to screening criteria found no exceedances of the 

USEPA Drinking Water HA for PFOS or PFOA, and no exceedances of the EPA Tap Water RSL 

for PFBS at the southern Base boundary.  Since groundwater appears to flow to the south-

southeast, TW-04 would be hydraulically upgradient from the equipment test area; therefore, PFC 

concentrations in groundwater from a potential release may be observed off-Base to the south of 

that sample point. 

Based on the SI results, the following DQOs are recommended for 8: 

 Additional investigations to evaluate presence/absence of PFC in soil within the footprint 

of the equipment test area.   

 Additional investigations to further evaluate concentrations of PFC in groundwater 

downgradient from the fire department equipment test area.  This should begin with a 

source evaluation, then assess the extent of the release if PFC compounds are detected 

above the Screening criteria during the source evaluation. 

9.8 PRL Sites Summary 

In summary, additional investigations are recommended for six PRLs and NFA is recommended 

for one PRL. 

SI activities did not encounter PFCs exceeding screening criteria in soil samples collected at on-

base locations; however, two PRLs (PRL 1 and PRL 8) are primarily located off-base. Since 

sampling was limited to the northern fringes at these two PRLs, Amec Foster Wheeler cannot 

conclusively state whether soil screening criteria were exceeded at PRL 1 and PRL 8.  Based on 

these findings, Amec Foster Wheeler recommends additional investigations at the following two 

PRLs to evaluate soil conditions: 

 PRL 1 

 PRL 8 

SI activities determined that five PRLs have USEPA Drinking Water HA exceedances at the Base 



NGB/A4OR   

_____________________________________________________________________________________________ 
Final Report, FY16 Site Inspections                                                    9-5 
104th Fighter Wing, Massachusetts Air National Guard           
Barnes Air National Guard Base                 Delivery Order 0006  
March 2018 

boundary.  There were no HA exceedances in groundwater at PRL  8.  However, PFC compounds 

were detected above laboratory detection limits in the sample from PRL 8. Based on these 

findings Amec Foster Wheeler recommends additional investigations at the following six PRLs to 

further evaluate groundwater conditions: 

 PRL1 

 PRL 4 

 PRL 5 

 PRL 6 

 PRL 7 

 PRL 8 

SI activities determined that one PRL did not have exceedances of applicable screening criteria 

for any media tested.  Based on these findings, Amec Foster Wheeler recommends NFA at the 

following PRL: 

 PRL 3 

These recommendations are summarized in the following table: 
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PRL
Screening Criteria 

Exceedance Recommendation 
Soil GW

PRL 1: Former FTA (IRP 
Site 1) Inc. X 

Soil investigation to determine if PFCs exceed 
screening criteria off-Base.  Groundwater (GW) 
investigation to determine the nature and extent of 
the confirmed release. 

PRL 3: Stormwater 
Drainage Basin NFA 

PRL 4: Hangars 27A & 
27B   X GW investigation to determine the nature and extent 

of the confirmed PFC release. 

PRL 5: Former Fire 
Station, Bldg. 004 X GW investigation to determine the nature and extent 

of the confirmed PFC release. 

PRL 6: Current Fire 
Station, Bldg. 040   X GW investigation to determine the nature and extent 

of the confirmed PFC release. 

PRL 7: Hush House X GW investigation to determine the nature and extent 
of the confirmed PFC release. 

PRL 8: Fire Department 
Equipment Test Area Inc. Inc. Soil and GW investigation to determine if PFCs 

exceed screening criteria off-Base. 

Notes: 

Inc. - Inconclusive based on results of SI 

X – Screening criteria exceedance 
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Table 1
Preliminary Assessment Recommendations

FY16 Phase I Regional Site Inspections for Perfluorinated Compounds
104th Fighter Wing, Massachusetts Air National Guard

Barnes Air National Guard Base, Westfield, Massachusetts

List of PRLs
PRL Use Recommendation

1. Former FTA-01 Off-Base Former Fire Training Area  Soil and Groundwater Inspection

3.Stormwater Drainage 
Basin (IRP Site 4) 

Drainage Basin Receiving Stormwater 
from Flight Line, Hangars, and Buildings 
on the Flight Line

Sediment and Groundwater Inspection

4. Hangars 27A and 
27B Hangar with AFFF FSS Soil and Groundwater Inspection

5. Former Fire Station 
(Bldg.  004) Former Fire Station Soil and Groundwater Inspection

6. Current Fire Station 
(Bldg. 040) Fire Station Soil and Groundwater Inspection

7. Hush House Hush House with AFFF FSS Soil and Groundwater Inspection

8. Fire Dept. 
Equipment Test Area 

Off-Base Former Fire Department 
Equipment Test Area  Soil and Groundwater Inspection

Notes:
Recommendations provided by BB&E, Inc. in the Final Perfluorinated Compounds Preliminary Assessment Site Visit 
Report (BB&E, 2016) 
PRL – Potential Release Location
FTA – Fire Training Area
IRP – Installation Restoration Program 
AFFF – Aqueous Film Forming Foam
FSS – Fire Suppression System 
Bldg. - Building
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Table 2 
 Summary of Site Inspection Activities

FY16 Phase I Regional Site Inspections for Perfluorinated Compounds
104th Fighter Wing, Massachusetts Air National Guard

Barnes Air National Guard Base, Westfield, Massachusetts

PRL Name Analyzed 
Parameters1

Soil
Borings

Soil
Samples

Groundwater
Samples
Existing  

Wells 

Groundwater 
Samples

Temporary  
Wells 

Surface 
Water 

Samples
Sediment 
Samples

1.  Former FTA-01
(IRP Site 1) PFCs 2 2 0 1 0 0 

3.  SW Drainage Basin 
(IRP Site 4) PFCs 0 0 1 0 0 2 

4.  Hangars 27A and 27 
B PFCs 3 6 0 1 0 0 

5.  Former Fire Station
(Bldg. 004) PFCs 2 4 0 0 0 0 

6.  Current Fire Station 
(Bldg. 040 S) PFCs 3 6 0 1 0 0 

7.  Hush House PFCs 2 4 0 1 0 0 

8. Fire Department
Equipment Test Area PFCs 2 2 0 1 0 0 

Notes:
1 Soil, groundwater, and sediment samples were collected and analyzed for the PFCs listed on the USEPA’s Third 
Unregulated Contaminant Monitoring Rule (UCMR3) list
PRL – Potential Release Location
FTA – Fire Training Area
IRP – Installation Restoration Program
PFC – Perfluorinated Compound
Bldg. – Building
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Table 6 
SI Screening Criteria

FY16 Phase I Regional Site Inspections for Perfluorinated Compounds
104th Fighter Wing, Massachusetts Air National Guard

Barnes Air National Guard Base, Westfield, Massachusetts

Parameter
Chemical 
Abstract 
Number 

EPA Regional 
Screening Level Table 

(June 2017)a
Air Force 

Guidance for 
Soils and 

Sedimentsb

(μg/kg) 

EPA Health 
Advisory 

Drinking Water 
(Surface Water 

or Groundwater)
(μg/L)c

Residential 
Soil 

(μg/kg) 

Tap 
Waterf

(μg/L) 

Perfluorobutane sulfonate 
(PFBS) 375-73-5 1,300,000d 400e NL NL

Perfluorooctanoic acid (PFOA) 335-67-1 NL NL 1,260
0.07gPerfluorooctane sulfonate 

(PFOS)
1763-23-

1 NL NL 1,260

a EPA Regional Screening Levels (USEPA, 2017). 

b Screening levels calculated using the EPA Regional Screening Level calculator [https://epa-prgs.ornl.gov/cgi-bin/chemicals/csl_search]. 
The toxicity value input for the calculator is the Tier 3 value reference dose of 0.00002 mg/kg/day derived by USEPA in their Drinking 
Water Health Advisories for both PFOS (USEPA, 2016a) and PFOA (USEPA, 2016b). 

c USEPA, 2016b. Drinking Water Health Advisory for Perfluorooctanoic Acid (PFOA) and USEPA, 2016a. Drinking Water Health Advisory 
for Perfluorooctane Sulfonate (PFOS). 

d  PFBS RSL for Residential Soil concentration presented in SI Work Plan (Amec, 2017) was 1,600,000 μg/kg based on the May 2016 RSL 
values.  This table has been updated to include the more recent RSL values published in June 2017. 

e PFBS RSL for Tap Water presented in the SI Work Plan (Amec, 2017) was 380 μg/L based on the May 2016 RSL values.  This table 
has been updated to include the more recent RSL values published in June 2017. 

f Only groundwater was sampled during the SI, but analytical results have been compared to the tap water screening levels. 

g Note: When PFOA and PFOS are both present, the combined detected concentrations of the compounds are compared with the 0.07 
μg/L health advisory value.  

Only groundwater was sampled during the SI, but analytical results have been compared to the tap water screening levels. 

EPA = U.S. Environmental Protection Agency 

NL = not listed 
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APPENDIX A 

SOIL BORING AND 
MONITORING WELL CONSTRUCTION LOGS 
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APPENDIX B 

WELL DEVELOPMENT LOGS 



Rev. 1, Date: 12/29/2016 Page 1 of

Initial Depth to Water (ft):
Measuring Point: Total Depth of Well (ft):  
Development Method: Depth to Water After Purging (ft):
Total Volume Purged (gal): 1 Casing Volume (gal):  
Technician(s): 3 Casing Volumes (gal):  

06/28/17 13:40
06/28/17 13:57 37 35.27 14.69 7.52 57.3 OR
06/28/17 14:04 37 35.43 13.64 7.49 49.8 OR
06/28/17 14:13 37 35.51 13.96 8.22 50.6 506
06/28/17 14:20 37 35.52 14.78 7.91 53.3 451
06/28/17 14:25 37 35.53 14.11 7.92 53.7 194
06/28/17 14:31 37 35.53 14.17 8.11 55.0 139
06/28/17 14:38 37 35.54 14.15 7.92 54.8 88.7
06/28/17 14:43 37 35.54 14.13 7.95 55.2 78.7
06/28/17 14:48 37 35.54 14.13 7.94 55.7 79.3

Equipment Calibrated (Y/N): Calibrated Within Criteria (Y/N):

Saturated well casing volume: 

QA/QC’d by:     

Well ID:

Yes

800
800

216800

7.50
208

210

6.89
7.30

17.5
15.5
14

12.5

Pump

Jacob Poirier

211

206

Turbidity
(NTU)

Cum. 
Volume

(gal.)

10.0
8.0
6.0

11.5

Task Order:

18.0

ORP
(mV)

TW-01

7.03

800

800

800
800 6.53 215

DO
(mg/L)

7.42800 203

117
800

4.0

Installation: BARNS Date Started/Date Completed:

7.52

Project Name:  Phase 1 Regional Site Inspections for Perfluorinated 
Compounds at Multiple Air National Guard Installations

Top of Riser

Project Number:

7.45

800 7.51

215

Specific 
Electrical 

Conductance
(mS/cm)

Date/Time Intake Depth
(feet)

Water 
Level
(feet)

Rate
(ml/mn)

Temp.
(°C)

pH
(units)

Contract:  

Comments/Observations
During Purging

 (color, sediment, etc.)

Pumping Started
Brown, high tirbidity

Light brown
Almost clear

Clear

WELL DEVELOPMENT LOG

291330006.010

0006
06/28/17/06/28/17

34.44
39.98
35.54
0.9
2.7

W9133L-14-D-0002

Instruments (Manufacturer, Model, and Serial No.):
Yes

cjk   QA/QC Date: 10/12/2017

 Turbidity Meter, Water Quality Meter, Water Level Meter, Geosubmersible Pump
Hach 2100Q 11090C012300, 

YSI 556 MPS 14F100064

Signature:

= 0.9 gal.

V = Volume (gal/ft)
 = 3.14     

R = well radius (ft) = (well diameter (in)/12 (in/ft))/2)
H = height of water column (ft)       

Notes: Name (print):

None Jacob Poirier

Calculations:



Rev. 1, Date: 12/29/2016 Page 1 of

Initial Depth to Water (ft):
Measuring Point: Total Depth of Well (ft):  
Development Method: Depth to Water After Purging (ft):
Total Volume Purged (gal): 1 Casing Volume (gal):  
Technician(s): 3 Casing Volumes (gal):  

06/28/17 09:48
06/28/17 09:53 30 25.2 20.48 5.96 70.5 OR
06/28/17 10:02 30 25.1 16.10 5.63 67.1 Or
06/28/17 10:24 30 24.9 15.26 6.23 77.8 61.1
06/28/17 10:28 30 24.92 14.88 6.08 78.3 14.9
06/28/17 10:34 30 24.92 15.57 5.77 78.2 5.82
06/28/17 10:38 30 24.92 15.08 5.48 75.8 2.69
06/28/17 10:42 30 24.92 15.07 5.52 74.2 2.57
06/28/17 10:50 30 24.92 15.08 5.54 74.6 2.48

Equipment Calibrated (Y/N): Calibrated Within Criteria (Y/N):

Saturated well casing volume: 

QA/QC’d by:     

Well ID:

Yes

1500

1211800

5.65
121

6.22
5.81

8.9
8.5
8.2

Pump

Jacob Poirier

120

120

Turbidity
(NTU)

Cum. 
Volume

(gal.)

7.3
7.0
6.5

7.9

Task Order:

9.0

ORP
(mV)

TW-02

5.66

1800

1800

1800
1800 6.79 116

DO
(mg/L)

5.651500 120

124
1500

5

Installation: BARNS Date Started/Date Completed:

Project Name:  Phase 1 Regional Site Inspections for Perfluorinated 
Compounds at Multiple Air National Guard Installations

Top of Casing

Project Number:

5.56

1500 5.66

115

Specific 
Electrical 

Conductance
(mS/cm)

Date/Time Intake Depth
(feet)

Water 
Level
(feet)

Rate
(Ml/mn)

Temp.
(°C)

pH
(units)

Contract:  

Comments/Observations
During Purging

 (color, sediment, etc.)

Pumping Started
Brown high turbidity
Brown high turbidity

Light brown
Clear

WELL DEVELOPMENT LOG

291330006.010

0006
06/28/17/06/28/17

24.95
34.71
24.92
1.6
4.8

W9133L-14-D-0002

Instruments (Manufacturer, Model, and Serial No.):
Yes

cjk   QA/QC Date: 10/12/2017

 Turbidity Meter, Water Quality Meter, Water Level Meter, Geosubmersible Pump
Hach 2100Q 11090C012300, 

YSI 556 MPS 14F100064

Signature:

= 1.6 gal.

V = Volume (gal/ft)
 = 3.14     

R = well radius (ft) = (well diameter (in)/12 (in/ft))/2)
H = height of water column (ft)       

Notes: Name (print):

None Jacob Poirier

Calculations:



Rev. 1, Date: 12/29/2016 Page 1 of

Initial Depth to Water (ft):
Measuring Point: Total Depth of Well (ft):  
Development Method: Depth to Water After Purging (ft):
Total Volume Purged (gal): 1 Casing Volume (gal):  
Technician(s): 3 Casing Volumes (gal):  

06/29/17 12:00
06/29/17 12:14 37 32.01 15.17 4.57 33.2 181
06/29/17 12:22 37 32.02 15.11 3.99 28.0 141
06/29/17 12:52 37 32.02 14.22 4.54 36.5 21.8
06/29/17 13:06 37 32.01 14.48 4.56 37.4 173
06/29/17 13:13 37 32.02 14.48 4.42 39.1 92.3
06/29/17 13:19 37 32.02 14.30 4.45 40.1 17.7
06/29/17 13:25 37 32.02 14.32 4.43 40.7 6.51
06/29/17 13:30 37 32.02 14.32 4.42 40.5 5.57

Equipment Calibrated (Y/N): Calibrated Within Criteria (Y/N):

Saturated well casing volume: 

QA/QC’d by:     

Well ID:

Yes

1800

2821800

6.36
277

6.68
6.32

23.0
20.0
18.0

Pump

Jacob Poirier

280

279

Turbidity
(NTU)

Cum. 
Volume

(gal.)

13.0
10.0
6.0

15.0

Task Order:

24.0

ORP
(mV)

TW-03

6.10

1800

1800

1800
1800 6.74 283

DO
(mg/L)

6.371800 278

281
1800

4.0

Installation: BARNS Date Started/Date Completed:

Project Name:  Phase 1 Regional Site Inspections for Perfluorinated 
Compounds at Multiple Air National Guard Installations

Top of Casing

Project Number:

6.36

1800 6.37

289

Specific 
Electrical 

Conductance
(mS/cm)

Date/Time Intake Depth
(feet)

Water 
Level
(feet)

Rate
(ml/mn)

Temp.
(°C)

pH
(units)

Contract:  

Comments/Observations
During Purging

 (color, sediment, etc.)

Pumping Started
Light brown

Clear
Pump stopped for about 10 min

Pump temp. Shut off

WELL DEVELOPMENT LOG

291330006.010

0006
06/29/17/06/29/17

31.98
39.83
32.02
1.3
3.9

W9133L-14-D-0002

Instruments (Manufacturer, Model, and Serial No.):
Yes

cjk   QA/QC Date: 10/12/2017

 Turbidity Meter, Water Quality Meter, Water Level Meter, Geosubmersible Pump
Hach 2100Q 11090C012300, 

YSI 556 MPS 14F100064

Signature:

= 1.3 gal.

V = Volume (gal/ft)
 = 3.14     

R = well radius (ft) = (well diameter (in)/12 (in/ft))/2)
H = height of water column (ft)       

Notes: Name (print):

None Jacob Poirier

Calculations:



Rev. 1, Date: 12/29/2016 Page 1 of

Initial Depth to Water (ft):
Measuring Point: Total Depth of Well (ft):  
Development Method: Depth to Water After Purging (ft):
Total Volume Purged (gal): 1 Casing Volume (gal):  
Technician(s): 3 Casing Volumes (gal):  

06/30/17 10:08
06/30/17 10:14 36 32.99 11.78 0.82 -62.7 OR
06/30/17 10:24 36 33.18 11.10 1.73 -52.4 593
06/30/17 10:32 36 33.24 10.65 2.20 -32.6 286
06/30/17 10:43 36 33.25 11.18 1.81 -22.8 154
06/30/17 10:50 36 33.26 11.29 1.73 -8.1 98.6
06/30/17 10:58 36 33.26 11.01 2.08 0.7 69.6
06/30/17 11:09 36 33.25 11.05 2.16 3.5 35.3
06/30/17 11:16 36 33.25 11.07 2.14 4.1 22.0
06/30/17 11:22 36 33.25 11.06 2.15 3.9 23.2

Equipment Calibrated (Y/N): Calibrated Within Criteria (Y/N):

Saturated well casing volume: 

QA/QC’d by:     

Well ID:

Yes

2000
2000

1152000

6.21
111

111

6.20
6.14

33.0
31.0
28.0
24.0

Pump

Jacob Poirier

112

111

Turbidity
(NTU)

Cum. 
Volume

(gal.)

17.0
12.0
7.0

20.0

Task Order:

33.0

ORP
(mV)

TW-04

6.43

2000

2000

2000
2000 8.30 143

DO
(mg/L)

6.382000 111

113
2000

3.0

Installation: BARNS Date Started/Date Completed:

6.22

Project Name:  Phase 1 Regional Site Inspections for Perfluorinated 
Compounds at Multiple Air National Guard Installations

Top of Casing

Project Number:

6.14

2000 6.22

120

Specific 
Electrical 

Conductance
(mS/cm)

Date/Time Intake Depth
(feet)

Water 
Level
(feet)

Rate
(ml/mn)

Temp.
(°C)

pH
(units)

Contract:  

Comments/Observations
During Purging

 (color, sediment, etc.)

Pumping Started
Brown, high turbidity

Light brown

Clear

WELL DEVELOPMENT LOG

291330006.010

0006
06/30/17 - 06/30/17

32.74
41.4

33.25
1.4
4.3

W9133L-14-D-0002

Instruments (Manufacturer, Model, and Serial No.):
Yes

cjk   QA/QC Date: 10/12/2017

 Turbidity Meter, Water Quality Meter, Water Level Meter, Geosubmersible Pump
Hach 2100Q 11090C012300, 

YSI 556 MPS 14F100064

Signature:

= 1.4 gal.

V = Volume (gal/ft)
 = 3.14     

R = well radius (ft) = (well diameter (in)/12 (in/ft))/2)
H = height of water column (ft)       

Notes: Name (print):

None Jacob Poirier

Calculations:



Rev. 1, Date: 12/29/2016 Page 1 of

Initial Depth to Water (ft):
Measuring Point: Total Depth of Well (ft):  
Development Method: Depth to Water After Purging (ft):
Total Volume Purged (gal): 1 Casing Volume (gal):  
Technician(s): 3 Casing Volumes (gal):  

06/29/17 08:40
06/29/17 08:45 49 46.69 14.19 8.05 30.1 OR
06/29/17 08:51 49 46.70 14.19 8.08 34.7 131
06/29/17 08:59 49 46.73 13.86 8.37 38.8 12.0
06/29/17 09:04 49 46.74 13.90 8.01 40.7 7.16
06/29/17 09:10 49 46.74 13.47 8.94 43.3 4.34
06/29/17 09:15 49 46.74 13.50 8.89 44.7 3.83
06/29/17 09:22 49 46.74 13.51 8.92 44.3 3.88

Equipment Calibrated (Y/N): Calibrated Within Criteria (Y/N):

Saturated well casing volume: 

QA/QC’d by:     

Well ID:

Yes

3532000

351

7.19
6.98

22.0
19.0

Pump

Jacob Poirier

347

Turbidity
(NTU)

Cum. 
Volume

(gal.)

13.0
9.0
6.0

16.0

Task Order:

23.0

ORP
(mV)

TW-05

7.60

2000

2000

2000
2000 8.31 363

DO
(mg/L)

6.872000 349

350
2000

4.0

Installation: BARNS Date Started/Date Completed:

Project Name:  Phase 1 Regional Site Inspections for Perfluorinated 
Compounds at Multiple Air National Guard Installations

Top of Casing

Project Number:

6.88

2000 6.87

351

Specific 
Electrical 

Conductance
(mS/cm)

Date/Time Intake Depth
(feet)

Water 
Level
(feet)

Rate
(ml/min)

Temp.
(°C)

pH
(units)

Contract:  

Comments/Observations
During Purging

 (color, sediment, etc.)

Pumping Started
Brown, high turbidity

Light brown
Clear

WELL DEVELOPMENT LOG

291330006.010

0006
06/29/17 - 06/29/17

46.62
53.41
46.74
1.1
3.3

W9133L-14-D-0002

Instruments (Manufacturer, Model, and Serial No.):
Yes

cjk   QA/QC Date: 10/12/2017

 Turbidity Meter, Water Quality Meter, Water Level Meter, Geosubmersible Pump
Hach 2100Q 11090C012300, 

YSI 556 MPS 14F100064

Signature:

= 1.1 gal.

V = Volume (gal/ft)
 = 3.14     

R = well radius (ft) = (well diameter (in)/12 (in/ft))/2)
H = height of water column (ft)       

Notes: Name (print):

None Jacob Poirier

Calculations:
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APPENDIX C 

GROUNDWATER SAMPLING LOGS 



Rev. 1, Date: 12/29/2016 Page 1 of 

Initial Depth to Water (ft):   Well Diameter (in):  
Total Depth of Well (ft):  1 Casing Volume (gal):  
Method of Purging:  3 Casing Volumes (gal):  
Measuring Point (toc, tor, etc.): Pump Intake Depth (feet):

±0.5°C ±10% ±10% ±10% and <10 
NTU

14:53 240
14:59 34.90 240 15.95 7.98 61.4 104
15:06 34.72 240 16.55 7.16 59.0 113
15:11 34.70 240 17.80 7.33 56.8 59.3
15:17 34.70 240 18.19 7.38 57.7 63.6
15:22 34.69 240 18.22 7.40 57.5 58.6
15:29 34.69 240 18.21 7.37 57.2 62.4

18.21 7.37 57.2 62.4

Sample ID:  Method of Sampling:  
QA/QC Samples (Yes/No):  Sample Date:
Duplicate ID:  Sample Collection Time:
Sample Container Type(s): Total Volume Purged (gal):  
Preservative(s): Sample Depth (ft):
Analysis/Method(s): Depth to Water After Sampling (ft):  

Equipment Calibrated (Y/N): Calibrated Within Criteria (Y/N):

Saturated well casing volume: 

QA/QC’d by:   

34.69

BARNS-06-GW-TW01-062817-37
Yes  DUP

BARNS-06-GW-TW01-062817-DUP
.8

15:30
Plastic

Stability Reached (Y/N): If No, Provide Explanation NA

Sample centrifuged at lab due to elevated turbidity Jacob Poirier

  QA/QC Date: 10/12/2017

Instruments (Manufacturer, Model, and Serial No.):

 Turbidity Meter, Water Quality Meter, Water Level Meter, Geosubmersible Pump
Hach 2100Q 11090C012300, YSI 556 MPS 14F100064

Calculations: Signature:

= 0.7 gal.

V=Volume (gal/ft)
 = 3.14     

R = well radius (ft) = (well diameter (in)/12 (in/ft))/2)
H = height of water column (ft)       

Notes: Name (print):

Yes Yes

cjk

37

Turbidity
(NTU)

204.3

7.42
7.36

Stabilization Criteria   ±0.1 ±3%

215

DO
(mg/L) Comments/Observations

During Purging
 (color, sediment, odor, etc.)

Flow Rate
(mL/min)

Cum. 
Volume

(gal.)

Temp.
(°C)

pH
(SU)Time

7.49
7.70

.6

215

.4

204

Contract:  W9133L-14-D-0002
Installation: BARNS

TW-01

39.94

Well ID:

Specific 
Electrical 

Conductance
(mS/cm)

Geosub pump
Top of Casing

Water Level
(feet)

GROUNDWATER SAMPLING RECORD

Project Name:  Phase 1 Regional Site Inspections for Perfluorinated Compounds at 
Multiple Air National Guard Installations

35.54

Project Number: 291330006.010

7.68

Task Order: 0006
Technician(s):  Jacob Poirier

Pumping/Purging Started

06/28/17Date:

2.2
0.7
2.0

ORP
(mV)

.5

.1

.2

202

7.68

 UCMR3 List
 Ice (4 °C)

Yes

06/28/17
Low flow, submersible pump

Final Values:  204

37

199

7.68



Rev. 1, Date: 12/29/2016 Page 1 of 1

Initial Depth to Water (ft):   Well Diameter (in):  
Total Depth of Well (ft):  1 Casing Volume (gal):  
Method of Purging:  3 Casing Volumes (gal):  
Measuring Point (toc, tor, etc.): Pump Intake Depth (feet):

±0.5°C ±10% ±10% ±10% and <10 
NTU

10:55 150
10:57 24.91 150 17.80 4.94 69.2 1.46
11:02 24.91 150 16.85 5.09 67.0 1.38
11:06 24.91 150 17.52 4.97 67.6 1.29
11:10 24.91 150 17.54 4.98 67.3 1.06
11:14 24.91 150 17.52 5.01 67.1 1.13
11:18 24.91 150 17.53 4.99 66.9 1.08

17.53 4.99 66.9 1.08

Sample ID:  Method of Sampling:  
QA/QC Samples (Yes/No):  Sample Date:
Duplicate ID:  Sample Collection Time:
Sample Container Type(s): Total Volume Purged (gal):  
Preservative(s): Sample Depth (ft):
Analysis/Method(s): Depth to Water After Sampling (ft):  

Equipment Calibrated (Y/N): Calibrated Within Criteria (Y/N):

Saturated well casing volume: 

QA/QC’d by:   

24.91

BARNS-04-GW-TW02-062817-30
No 
NA

1.1
11:25

Plastic

Stability Reached (Y/N): If No, Provide Explanation NA

None Jacob Poirier

  QA/QC Date: 10/12/2017

Instruments (Manufacturer, Model, and Serial No.):

 Turbidity Meter, Water Quality Meter, Water Level Meter, Peristaltic Pump
Hach 2100Q 11090C012300, YSI 556 MPS 14F100064

Calculations: Signature:

= 1.6 gal.

V=Volume (gal/ft)
 = 3.14     

R = well radius (ft) = (well diameter (in)/12 (in/ft))/2)
H = height of water column (ft)       

Notes: Name (print):

Yes Yes

cjk

30

Turbidity
(NTU)

1120.4

5.73
5.83

Stabilization Criteria   ±0.1 ±3%

114

DO
(mg/L) Comments/Observations

During Purging
 (color, sediment, odor, etc.)

Flow Rate
(mL/min)

Cum. 
Volume

(gal.)

Temp.
(°C)

pH
(SU)Time

5.63
5.65

1.0

117

0.6

111

Contract:  W9133L-14-D-0002
Installation: BARNS

TW-02

34.71

Well ID:

Specific 
Electrical 

Conductance
(mS/cm)

Peristaltic
Top of Casing

Water Level
(feet)

GROUNDWATER SAMPLING RECORD

Project Name:  Phase 1 Regional Site Inspections for Perfluorinated Compounds at 
Multiple Air National Guard Installations

24.91

Project Number: 291330006.010

5.64

Task Order: 0006
Technician(s):  Jacob Poirier

Pumping/Purging Started

06/28/17Date:

4.8
1.6
2.0

ORP
(mV)

0.8

0.1
0.2

113

5.66

 UCMR3 List
 Ice (4 °C)

Yes

06/28/17
Low flow

Final Values:  111

30

113

5.66



Rev. 1, Date: 12/29/2016 Page 1 of 1

Initial Depth to Water (ft):   Well Diameter (in):  
Total Depth of Well (ft):  1 Casing Volume (gal):  
Method of Purging:  3 Casing Volumes (gal):  
Measuring Point (toc, tor, etc.): Pump Intake Depth (feet):

±0.5°C ±10% ±10% ±10% and <10 
NTU

13:45 280
13:50 33.02 280 15.11 4.36 46.2 29.4
13:55 33.02 280 15.20 4.30 45.2 19.7
14:02 33.02 280 15.21 4.28 45.2 8.64
14:09 33.02 280 15.22 4.31 45.7 5.93
14:14 33.02 280 15.22 4.30 45.5 4.98

15.22 4.30 45.5 4.98

Sample ID:  Method of Sampling:  
QA/QC Samples (Yes/No):  Sample Date:
Duplicate ID:  Sample Collection Time:
Sample Container Type(s): Total Volume Purged (gal):  
Preservative(s): Sample Depth (ft):
Analysis/Method(s): Depth to Water After Sampling (ft):  

Equipment Calibrated (Y/N): Calibrated Within Criteria (Y/N):

Saturated well casing volume: 

QA/QC’d by:   

33.02

BARNS-01-GW-TW03-062917-37
No 
NA

1.2
14:15

Plastic

Stability Reached (Y/N): If No, Provide Explanation NA

None Jacob Poirier

  QA/QC Date: 10/12/2017

Instruments (Manufacturer, Model, and Serial No.):

 Turbidity Meter, Water Quality Meter, Water Level Meter, Geosubmersible Pump
Hach 2100Q 11090C012300, YSI 556 MPS 14F100064

Calculations: Signature:

= 0.9 gal.

V=Volume (gal/ft)
 = 3.14     

R = well radius (ft) = (well diameter (in)/12 (in/ft))/2)
H = height of water column (ft)       

Notes: Name (print):

Yes Yes

cjk

37

Turbidity
(NTU)

279.7

6.25
6.31

Stabilization Criteria   ±0.1 ±3%

283

DO
(mg/L) Comments/Observations

During Purging
 (color, sediment, odor, etc.)

Flow Rate
(mL/min)

Cum. 
Volume

(gal.)

Temp.
(°C)

pH
(SU)Time

6.35
6.35

282

.9

Contract:  W9133L-14-D-0002
Installation: BARNS

TW-03

37.71

Well ID:

Specific 
Electrical 

Conductance
(mS/cm)

Submersible pump
Top of Casing

Water Level
(feet)

GROUNDWATER SAMPLING RECORD

Project Name:  Phase 1 Regional Site Inspections for Perfluorinated Compounds at 
Multiple Air National Guard Installations

32.02

Project Number: 291330006.010

6.35

Task Order: 0006
Technician(s):  Jacob Poirier

Pumping/Purging Started

06/29/17Date:

2.8
0.9
2.0

ORP
(mV)

1.1

.2

.4

282

6.35

 UCMR3 List
 Ice (4 °C)

Yes

06/29/17
Low flow submersible pump

Final Values:  282

37

281



Rev. 1, Date: 12/29/2016 Page 1 of 

Initial Depth to Water (ft):   Well Diameter (in):  
Total Depth of Well (ft):  1 Casing Volume (gal):  
Method of Purging:  3 Casing Volumes (gal):  
Measuring Point (toc, tor, etc.): Pump Intake Depth (feet):

±0.5°C ±10% ±10% ±10% and <10 
NTU

11:26 280
11:26 33.88 280 11.74 5.88 8.0 25.9
11:38 33.88 280 11.05 2.23 15.5 22.6
11:42 33.88 280 11.04 2.21 15.9 11.6
11:47 33.88 280 11.05 2.22 16.1 10.8

11.05 2.22 16.1 10.8

Sample ID:  Method of Sampling:  
QA/QC Samples (Yes/No):  Sample Date:
Duplicate ID:  Sample Collection Time:
Sample Container Type(s): Total Volume Purged (gal):  
Preservative(s): Sample Depth (ft):
Analysis/Method(s): Depth to Water After Sampling (ft):  

Equipment Calibrated (Y/N): Calibrated Within Criteria (Y/N):

Saturated well casing volume: 

QA/QC’d by:   

33.88

BARNS-08-GW-TW04-063017-36
No 
NA

1.1
11:55

Plastic

Stability Reached (Y/N): If No, Provide Explanation NA

Difficulties with pump resulted in one sample having higher turbidity than the other Jacob Poirier

  QA/QC Date: 10/12/2017

Instruments (Manufacturer, Model, and Serial No.):

 Turbidity Meter, Water Quality Meter, Water Level Meter, Geosubmersible Pump
Hach 2100Q 11090C012300, YSI 556 MPS 14F100064

Calculations: Signature:

= 1.5 gal.

V=Volume (gal/ft)
 = 3.14     

R = well radius (ft) = (well diameter (in)/12 (in/ft))/2)
H = height of water column (ft)       

Notes: Name (print):

Yes Yes

cjk

36

Turbidity
(NTU)

107.7

5.88
5.83

Stabilization Criteria   ±0.1 ±3%

111

DO
(mg/L) Comments/Observations

During Purging
 (color, sediment, odor, etc.)

Flow Rate
(mL/min)

Cum. 
Volume

(gal.)

Temp.
(°C)

pH
(SU)Time

5.84
5.85

105

.9

Contract:  W9133L-14-D-0002
Installation: BARNS

TW-04

42.3

Well ID:

Specific 
Electrical 

Conductance
(mS/cm)

Low flow sub. Pump

Top of Casing

Water Level
(feet)

GROUNDWATER SAMPLING RECORD

Project Name:  Phase 1 Regional Site Inspections for Perfluorinated Compounds at 
Multiple Air National Guard Installations

32.88

Project Number: 291330006.010

Task Order: 0006
Technician(s):  Jacob Poirier

Pumping/Purging Started

06/30/17Date:

4.6
1.5
2.0

ORP
(mV)

.2

.5

5.85

 UCMR3 List
 Ice (4 °C)

Yes

6/30/2017
Low flow

Final Values:  106

36

106



Rev. 1, Date: 12/29/2016 Page 1 of 1

Initial Depth to Water (ft):   Well Diameter (in):  
Total Depth of Well (ft):  1 Casing Volume (gal):  
Method of Purging:  3 Casing Volumes (gal):  
Measuring Point (toc, tor, etc.): Pump Intake Depth (feet):

±0.5°C ±10% ±10% ±10% and <10 
NTU

09:25 240
09:32 46.64 240 14.55 9.37 53.8 6.78
09:39 46.64 240 15.31 9.18 54.7 6.68
09:44 46.64 240 15.62 9.19 54.4 6.72
09:49 46.64 240 15.62 9.20 54.2 6.69
09:54 46.64 240 15.61 9.19 54.1 6.65

15.61 9.19 54.1 6.65

Sample ID:  Method of Sampling:  
QA/QC Samples (Yes/No):  Sample Date:
Duplicate ID:  Sample Collection Time:
Sample Container Type(s): Total Volume Purged (gal):  
Preservative(s): Sample Depth (ft):
Analysis/Method(s): Depth to Water After Sampling (ft):  

Equipment Calibrated (Y/N): Calibrated Within Criteria (Y/N):

Saturated well casing volume: 

QA/QC’d by:   

46.64

BARNS-07-TW05-062917-49
No 
NA

.8
09:55

Plastic

Stability Reached (Y/N): If No, Provide Explanation NA

None Jacob Poirier

  QA/QC Date: 10/12/2017

Instruments (Manufacturer, Model, and Serial No.):

 Turbidity Meter, Water Quality Meter, Geosubmersible Pump
Hach 2100Q 11090C012300, YSI 556 MPS 14F100064

Calculations: Signature:

= 1.1 gal.

V=Volume (gal/ft)
 = 3.14     

R = well radius (ft) = (well diameter (in)/12 (in/ft))/2)
H = height of water column (ft)       

Notes: Name (print):

Yes Yes

cjk

49

Turbidity
(NTU)

345.5

6.71
6.37

Stabilization Criteria   ±0.1 ±3%

348

DO
(mg/L) Comments/Observations

During Purging
 (color, sediment, odor, etc.)

Flow Rate
(mL/min)

Cum. 
Volume

(gal.)

Temp.
(°C)

pH
(SU)Time

6.39
6.38

347

.6

Contract:  W9133L-14-D-0002
Installation: BARNS

TW-05

53.71

Well ID:

Specific 
Electrical 

Conductance
(mS/cm)

Geosub pump
Top of Casing

Water Level
(feet)

GROUNDWATER SAMPLING RECORD

Project Name:  Phase 1 Regional Site Inspections for Perfluorinated Compounds at 
Multiple Air National Guard Installations

46.75

Project Number: 291330006.010

6.38

Task Order: 0006
Technician(s):  Jacob Poirier

Pumping/Purging Started

06/29/17Date:

3.4
1.1
2.0

ORP
(mV)

.8

.1

.3

342

6.38

 UCMR3 List
 Ice (4 °C)

Yes

06/29/17
Low flow

Final Values:  342

49

344



Rev. 1, Date: 12/29/2016 Page 1 of 

Initial Depth to Water (ft):   Well Diameter (in):  
Total Depth of Well (ft):  1 Casing Volume (gal):  
Method of Purging:  3 Casing Volumes (gal):  
Measuring Point (toc, tor, etc.): Pump Intake Depth (feet):

±0.5°C ±10% ±10% ±10% and <10 
NTU

09:02 120
09:08 23.81 120 15.3 9.50 71.7 10.74
09:13 23.81 120 14.6 8.76 90.8 85.85
09:18 23.80 120 14.7 8.97 180.1 4.70
09:23 23.80 120 14.7 9.19 222.4 3.40
09:28 23.80 120 14.7 9.09 256.4 4.07
09:33 23.80 120 15.2 8.93 280.7 2.43
09:38 23.80 120 15.5 8.90 294.8 1.01
09:43 23.80 120 15.9 9.01 302.1 1.70
09:48 23.80 120 15.4 8.78 305.7 0.63
09:53 23.80 120 15.4 8.80 308.9 0.42
09:58 23.80 120 15.4 8.85 309.9 0.23

15.4 8.85 309.9 0.23

Sample ID:  Method of Sampling:  
QA/QC Samples (Yes/No):  Sample Date:
Duplicate ID:  Sample Collection Time:
Sample Container Type(s): Total Volume Purged (gal):  
Preservative(s): Sample Depth (ft):
Analysis/Method(s): Depth to Water After Sampling (ft):  

Equipment Calibrated (Y/N): Calibrated Within Criteria (Y/N):

Saturated well casing volume: 

QA/QC’d by:   

23.77

MW-06-063017-25
Yes  MS/MSD

NA
2

10:08
Plastic unpreserved

Stability Reached (Y/N): If No, Provide Explanation NA

None Shawna Iacozzi

  QA/QC Date: 10/12/2017

Instruments (Manufacturer, Model, and Serial No.):

 Turbidity Meter, Water Quality Meter, Water Level Meter, Peristaltic Pump
Micro TPW 2000 201605531, YSI Pro plus 10e100343

Calculations: Signature:

= 0.6 gal.

V=Volume (gal/ft)
 = 3.14     

R = well radius (ft) = (well diameter (in)/12 (in/ft))/2)
H = height of water column (ft)       

Notes: Name (print):

Yes Yes

cjk

25

Turbidity
(NTU)

183.00.48

7.31
5.76

Stabilization Criteria   ±0.1 ±3%

383.6

DO
(mg/L)

Clear no odor

Pulled tubing up and secured it

Comments/Observations
During Purging

 (color, sediment, odor, etc.)

Flow Rate
(mL/min)

Cum. 
Volume

(gal.)

Temp.
(°C)

pH
(SU)Time

Tubing slid to bottom of well
5.84
6.17

0.96

239.8

0.64

87.8

6.03

Contract:  W9133L-14-D-0002
Installation: BARNS

MW-6

27.25

Well ID:

Specific 
Electrical 

Conductance
(mS/cm)

Peristaltic
Top of Casing

Water Level
(feet)

GROUNDWATER SAMPLING RECORD

Project Name:  Phase 1 Regional Site Inspections for Perfluorinated Compounds at 
Multiple Air National Guard Installations

23.79

Project Number: 291330006.010

6.10

Task Order: 0006
Technician(s):  Shawna Iacozzi

Pumping/Purging Started

06/30/17Date:

1.7
0.6
2.0

ORP
(mV)

0.80

0.16
0.32

75.2

6.03

 UCMR3 List
 Ice (4 °C)

Yes

06/30/17
Low flow

Final Values:  106.0

106.2
6.03

25

64.4

6.04
105.1

95.5
1.28

1.60

1.12 6.06

1.76

6.08

101.6
1.44

6.03 106.0
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APPENDIX D 

WATER QUALITY SAMPLING INSTRUMENT CALIBRATION LOGS 



R
ev

. 1
, D

at
e:

 1
2/

29
/2

01
6

Pa
ge

1
of

Ta
sk

 O
rd

er
:

St
an

da
rd

St
an

da
rd

pH
 (4

)
10

pH
 (7

)
20

pH
 (1

0)
10

0

80
0

Se
ria

l N
o

W
at

er
 Q

ua
lit

y 
M

et
er

:
14

F1
00

06
4

Tu
rb

id
ity

 M
et

er
:

11
09

0C
01

23
00

Q
A/

Q
C

’d
 b

y:
  

cj
k

W
AT

ER
 Q

U
AL

IT
Y 

SA
M

PL
IN

G
 IN

ST
R

U
M

EN
T 

C
AL

IB
R

AT
IO

N
 F

O
R

M

Pr
oj

ec
t N

am
e:

  
Ph

as
e 

1 
R

eg
io

na
l S

ite
 In

sp
ec

tio
ns

 fo
r P

er
flu

or
in

at
ed

 C
om

po
un

ds
 a

t M
ul

tip
le

 A
ir 

N
at

io
na

l G
ua

rd
 

In
st

al
la

tio
ns

Sa
lin

ity
(%

)
D

.O
.

(%
)

Pr
oj

ec
t N

um
be

r:
29

13
30

00
6.

01
0

D
at

e:
C

on
tr

ac
t: 

 
06

/2
8/

17

In
st

al
la

tio
n:

BA
R

N
S

C
al

ib
ra

tio
n 

St
ar

t T
im

e:
  

08
:5

4

pH (S
U

)
O

R
P/

Eh
(m

V)

Ba
ro

m
et

ric
 

Pr
es

su
re

(m
m

 H
g)

Tu
rb

id
ity

(N
TU

s)

09
:1

2

W
91

33
L-

14
-D

-0
00

2
00

06

R
ea

di
ng

s 
B

ef
or

e 
C

al
ib

ra
tio

n

Ja
co

b 
Po

iri
er

C
al

ib
ra

tio
n 

En
d 

Ti
m

e:
  

N
a

96
.4

Sp
ec

ifi
c 

El
ec

tr
ic

al
 

C
on

du
ct

an
ce

(m
S/

cm
)

.9
91

R
ea

di
ng

s 
Af

te
r C

al
ib

ra
tio

n

D
at

e
Ti

m
e

(2
4h

r)
Te

m
pe

ra
tu

re
(°

C
)

pH (S
U

)
Sa

lin
ity

(%
)

C
om

m
en

ts

Sa
m

pl
e 

Te
ch

ni
ci

an
(s

): 
 

Tu
rb

id
ity

(N
TU

s)

4.
00

4.
82 N
a

06
/2

8/
17

N
a

Te
m

pe
ra

tu
re

(°
C

)
Ti

m
e

(2
4h

r)
D

at
e

O
R

P/
Eh

(m
V)

Ba
ro

m
et

ric
 

Pr
es

su
re

(m
m

 H
g)

C
om

m
en

ts

21
.6

4
08

:5
4

D
.O

.
(%

)

N
a

N
a

N
a

9.
8

N
a

Sp
ec

ifi
c 

El
ec

tr
ic

al
 

C
on

du
ct

an
ce

(m
S/

cm
)

10
7.

3

06
/2

8/
17

09
:1

2
20

.9
7

4.
00

99
.7

N
a

10
0.

4
N

a
N

a

N
a

N
a

N
a

Pa
ss

7.
01

1.
01

0

N
a

 Q
A/

Q
C

 D
at

e:
10

/1
2/

20
17

C
al

. S
ta

nd
ar

d 
Lo

t #
Ex

pi
ra

tio
n 

D
at

e
C

al
. S

ta
nd

ar
d 

Lo
t #

Ex
pi

ra
tio

n 
D

at
e

6G
G

87
0

07
/0

1/
17

N
A

07
/0

7/
17

H
ac

h 
21

00
Q

07
/0

7/
17

N
A

07
/0

7/
17

N
a

N
am

e 
(p

rin
t):

Ja
co

b 
Po

iri
er

Si
gn

at
ur

e:
N

ot
es

:
In

st
ru

m
en

ts
 (M

an
uf

ac
tu

re
r, 

M
od

el
, a

nd
 S

er
ia

l N
o.

):

Ye
s

If 
N

o,
 P

ro
vi

de
 E

xp
la

na
tio

n:
N

A

M
an

uf
ac

tu
re

r/M
od

el

YS
I 5

56
 M

PS

C
al

. S
ta

nd
ar

d 
Lo

t #
Ex

pi
ra

tio
n 

D
at

e
St

an
da

rd

6G
D

68
4

04
/0

1/
18

Sp
ec

. C
on

du
ct

an
ce

6G
G

37
1

07
/0

1/
18

Sa
lin

ity

O
R

P

N
A

07
/0

7/
17

D
.O

.

C
al

ib
ra

te
d 

W
ith

in
 A

cc
ep

ta
nc

e 
C

rit
er

ia
 (Y

/N
):

Ca
lib

ra
tio

n 
M

at
er

ia
ls

 R
ec

or
d:

pH
 C

al
ib

ra
tio

n 
St

an
da

rd
s

Sp
ec

ifi
c 

El
ec

tr
ic

al
 C

on
du

ct
an

ce
, S

al
in

ity
, D

is
so

lv
ed

 O
xy

ge
n 

(D
O

) a
nd

 O
xi

da
tio

n 
R

ed
uc

tio
n 

Po
te

nt
ia

l (
O

R
P)

 C
al

ib
ra

tio
n 

St
an

da
rd

s
Tu

rb
id

ity
 S

ta
nd

ar
ds

7G
C

99
2

09
/0

1/
17

N
A

07
/0

7/
17

N
A

07
/0

7/
17

N
A

07
/0

7/
17

N
A



R
ev

. 1
, D

at
e:

 1
2/

29
/2

01
6

Pa
ge

1
of

Ta
sk

 O
rd

er
:

St
an

da
rd

St
an

da
rd

pH
 (4

)
10

pH
 (7

)
20

pH
 (1

0)
10

0

80
0

Se
ria

l N
o

W
at

er
 Q

ua
lit

y 
M

et
er

:
14

F1
00

06
4

Tu
rb

id
ity

 M
et

er
:

11
09

0C
01

23
00

Q
A/

Q
C

’d
 b

y:
  

cj
k

Ca
lib

ra
tio

n 
M

at
er

ia
ls

 R
ec

or
d:

pH
 C

al
ib

ra
tio

n 
St

an
da

rd
s

Sp
ec

ifi
c 

El
ec

tr
ic

al
 C

on
du

ct
an

ce
, S

al
in

ity
, D

is
so

lv
ed

 O
xy

ge
n 

(D
O

) a
nd

 O
xi

da
tio

n 
R

ed
uc

tio
n 

Po
te

nt
ia

l (
O

R
P)

 C
al

ib
ra

tio
n 

St
an

da
rd

s
Tu

rb
id

ity
 S

ta
nd

ar
ds

7G
C

99
2

09
/0

1/
17

N
a

07
/0

7/
17

N
a

07
/0

7/
17

N
a

07
/0

7/
17

N
a

If 
N

o,
 P

ro
vi

de
 E

xp
la

na
tio

n:
N

A

M
an

uf
ac

tu
re

r/M
od

el

YS
I 5

56
 M

PS

C
al

. S
ta

nd
ar

d 
Lo

t #
Ex

pi
ra

tio
n 

D
at

e
St

an
da

rd

6G
D

68
4

04
/0

1/
18

Sp
ec

. C
on

du
ct

an
ce

6G
G

37
1

07
/0

1/
18

Sa
lin

ity

O
R

P

N
a

06
/2

9/
17

D
.O

.

C
al

ib
ra

te
d 

W
ith

in
 A

cc
ep

ta
nc

e 
C

rit
er

ia
 (Y

/N
):

 Q
A/

Q
C

 D
at

e:
10

/1
2/

20
17

C
al

. S
ta

nd
ar

d 
Lo

t #
Ex

pi
ra

tio
n 

D
at

e
C

al
. S

ta
nd

ar
d 

Lo
t #

Ex
pi

ra
tio

n 
D

at
e

6G
G

87
0

07
/0

1/
17

N
a

07
/0

7/
17

H
ac

h 
21

00
Q

07
/0

7/
17

N
a

07
/0

7/
17

N
on

e

N
am

e 
(p

rin
t):

Ja
co

b 
Po

iri
er

Si
gn

at
ur

e:
N

ot
es

:
In

st
ru

m
en

ts
 (M

an
uf

ac
tu

re
r, 

M
od

el
, a

nd
 S

er
ia

l N
o.

):

Ye
s

06
/2

9/
17

08
:1

7
19

.2
0

4.
00

10
0.

0
N

a
99

.9
N

a
N

a

N
a

N
a

N
a

Pa
ss

7.
00

1.
00

0

N
a

C
om

m
en

ts

Sa
m

pl
e 

Te
ch

ni
ci

an
(s

): 
 

Tu
rb

id
ity

(N
TU

s)

4.
11

7.
01 N
a

06
/2

9/
17

N
a

Te
m

pe
ra

tu
re

(°
C

)
Ti

m
e

(2
4h

r)
D

at
e

O
R

P/
Eh

(m
V)

Ba
ro

m
et

ric
 

Pr
es

su
re

(m
m

 H
g)

C
om

m
en

ts

18
.1

3
07

:5
5

D
.O

.
(%

)

N
a

N
a

N
a

9.
73

N
a

Sp
ec

ifi
c 

El
ec

tr
ic

al
 

C
on

du
ct

an
ce

(m
S/

cm
)

11
3.

7
N

a
10

4.
4

Sp
ec

ifi
c 

El
ec

tr
ic

al
 

C
on

du
ct

an
ce

(m
S/

cm
)

.9
44

R
ea

di
ng

s 
Af

te
r C

al
ib

ra
tio

n

D
at

e
Ti

m
e

(2
4h

r)
Te

m
pe

ra
tu

re
(°

C
)

pH (S
U

)
Sa

lin
ity

(%
)

W
AT

ER
 Q

U
AL

IT
Y 

SA
M

PL
IN

G
 IN

ST
R

U
M

EN
T 

C
AL

IB
R

AT
IO

N
 F

O
R

M

Pr
oj

ec
t N

am
e:

  
Ph

as
e 

1 
R

eg
io

na
l S

ite
 In

sp
ec

tio
ns

 fo
r P

er
flu

or
in

at
ed

 C
om

po
un

ds
 a

t M
ul

tip
le

 A
ir 

N
at

io
na

l G
ua

rd
 

In
st

al
la

tio
ns

Sa
lin

ity
(%

)
D

.O
.

(%
)

Pr
oj

ec
t N

um
be

r:
29

13
30

00
6.

01
0

D
at

e:
C

on
tr

ac
t: 

 
06

/2
9/

17

In
st

al
la

tio
n:

BA
R

N
S

C
al

ib
ra

tio
n 

St
ar

t T
im

e:
  

07
:5

5

pH (S
U

)
O

R
P/

Eh
(m

V)

Ba
ro

m
et

ric
 

Pr
es

su
re

(m
m

 H
g)

Tu
rb

id
ity

(N
TU

s)

08
:1

7

W
91

33
L-

14
-D

-0
00

2
00

06

R
ea

di
ng

s 
B

ef
or

e 
C

al
ib

ra
tio

n

Ja
co

b 
Po

iri
er

C
al

ib
ra

tio
n 

En
d 

Ti
m

e:
  



R
ev

. 1
, D

at
e:

 1
2/

29
/2

01
6

Pa
ge

1
of

Ta
sk

 O
rd

er
:

St
an

da
rd

St
an

da
rd

pH
 (4

)
10

pH
 (7

)
20

pH
 (1

0)
10

0

80
0

Se
ria

l N
o

W
at

er
 Q

ua
lit

y 
M

et
er

:
14

F1
00

06
4

Tu
rb

id
ity

 M
et

er
:

11
09

0C
01

23
00

Q
A/

Q
C

’d
 b

y:
  

cj
k

W
AT

ER
 Q

U
AL

IT
Y 

SA
M

PL
IN

G
 IN

ST
R

U
M

EN
T 

C
AL

IB
R

AT
IO

N
 F

O
R

M

Pr
oj

ec
t N

am
e:

  
Ph

as
e 

1 
R

eg
io

na
l S

ite
 In

sp
ec

tio
ns

 fo
r P

er
flu

or
in

at
ed

 C
om

po
un

ds
 a

t M
ul

tip
le

 A
ir 

N
at

io
na

l G
ua

rd
 

In
st

al
la

tio
ns

Sa
lin

ity
(%

)
D

.O
.

(m
g/

L)

Pr
oj

ec
t N

um
be

r:
29

13
30

00
6.

01
0

D
at

e:
C

on
tr

ac
t: 

 
06

/3
0/

17

In
st

al
la

tio
n:

BA
R

N
S

C
al

ib
ra

tio
n 

St
ar

t T
im

e:
  

08
:3

0

pH (S
U

)
O

R
P/

Eh
(m

V)

Ba
ro

m
et

ric
 

Pr
es

su
re

(m
m

 H
g)

Tu
rb

id
ity

(N
TU

s)

08
:4

7

W
91

33
L-

14
-D

-0
00

2
00

06

R
ea

di
ng

s 
B

ef
or

e 
C

al
ib

ra
tio

n

Ja
co

b 
Po

iri
er

98
.6

N
a

99
.0

Sp
ec

ifi
c 

El
ec

tr
ic

al
 

C
on

du
ct

an
ce

(m
S/

cm
)

1.
19

6 R
ea

di
ng

s 
Af

te
r C

al
ib

ra
tio

n

D
at

e
Ti

m
e

(2
4h

r)
Te

m
pe

ra
tu

re
(°

C
)

pH (S
U

)

C
al

ib
ra

tio
n 

En
d 

Ti
m

e:
  

Sa
lin

ity
(%

)

C
om

m
en

ts

Sa
m

pl
e 

Te
ch

ni
ci

an
(s

): 
 

Tu
rb

id
ity

(N
TU

s)

3.
98

7.
04 N
A

06
/3

0/
17

N
a

Te
m

pe
ra

tu
re

(°
C

)
Ti

m
e

(2
4h

r)
D

at
e

O
R

P/
Eh

(m
V)

Ba
ro

m
et

ric
 

Pr
es

su
re

(m
m

 H
g)

C
om

m
en

ts

22
.2

7
08

:3
0

D
.O

.
(m

g/
L)

N
a

N
a

N
a

9.
96

N
a

Sp
ec

ifi
c 

El
ec

tr
ic

al
 

C
on

du
ct

an
ce

(m
S/

cm
)

06
/3

0/
17

08
:4

7
22

.6
4

4.
00

99
.8

N
a

10
0.

1
N

a
N

a

N
a

N
a

N
a

Pa
ss

7.
00

1.
00

0

N
A

 Q
A/

Q
C

 D
at

e:
10

/1
2/

20
17

C
al

. S
ta

nd
ar

d 
Lo

t #
Ex

pi
ra

tio
n 

D
at

e
C

al
. S

ta
nd

ar
d 

Lo
t #

Ex
pi

ra
tio

n 
D

at
e

6G
G

87
0

07
/0

1/
17

N
a

07
/0

7/
17

H
ac

h 
21

00
Q

07
/0

7/
17

N
a

07
/0

7/
17

N
on

e

N
am

e 
(p

rin
t):

Ja
co

b 
Po

iri
er

Si
gn

at
ur

e:
N

ot
es

:
In

st
ru

m
en

ts
 (M

an
uf

ac
tu

re
r, 

M
od

el
, a

nd
 S

er
ia

l N
o.

):

Ye
s

If 
N

o,
 P

ro
vi

de
 E

xp
la

na
tio

n:
N

A

M
an

uf
ac

tu
re

r/M
od

el

YS
I 5

56
 M

PS

C
al

. S
ta

nd
ar

d 
Lo

t #
Ex

pi
ra

tio
n 

D
at

e
St

an
da

rd

6G
D

68
4

04
/0

1/
18

Sp
ec

. C
on

du
ct

an
ce

6G
G

37
1

07
/0

1/
18

Sa
lin

ity

O
R

P

N
a

07
/0

7/
17

D
.O

.

C
al

ib
ra

te
d 

W
ith

in
 A

cc
ep

ta
nc

e 
C

rit
er

ia
 (Y

/N
):

Ca
lib

ra
tio

n 
M

at
er

ia
ls

 R
ec

or
d:

pH
 C

al
ib

ra
tio

n 
St

an
da

rd
s

Sp
ec

ifi
c 

El
ec

tr
ic

al
 C

on
du

ct
an

ce
, S

al
in

ity
, D

is
so

lv
ed

 O
xy

ge
n 

(D
O

) a
nd

 O
xi

da
tio

n 
R

ed
uc

tio
n 

Po
te

nt
ia

l (
O

R
P)

 C
al

ib
ra

tio
n 

St
an

da
rd

s
Tu

rb
id

ity
 S

ta
nd

ar
ds

7G
C

99
2

09
/0

1/
17

N
a

07
/0

7/
17

N
a

07
/0

7/
17

N
a

07
/0

7/
17

N
a



 NGB/A4OR    

 

APPENDIX E 

SEDIMENT SAMPLING LOGS 



Rev. 1, Date: 12/29/2016 Page 1 of 12

Sample Depth (ft): Sample ID:  
MS/MSD Collected:  Sample Date:
Duplicate ID:  Sample Collection Time:
Sample Container Type(s): Sample Collection Methods:
Preservative(s): Analysis/Method(s):

Sample Depth (ft): Sample ID:  
MS/MSD Collected:  Sample Date:
Duplicate ID:  Sample Collection Time:
Sample Container Type(s): Sample Collection Methods:
Preservative(s): Analysis/Method(s):

NA NA NA

Sample Depth (ft): Sample Date:
Sample ID:  Sample Collection Time:
MS/MSD Collected:  Sample Collection Methods:
Duplicate ID:  Surface Water Depth (ft):
Sample Container Type(s): Water Body and Water Quality Characteristics:
Preservative(s):
Analysis/Method(s):

Equipment Calibrated (Y/N):
Calibrated Within Criteria (Y/N):

Signature:

Name (print):

QA/QC’d by:            

NA NA
NA

NA

NA NA
NA NA
NA NA

NA

cjk   QA/QC Date: 10/12/2017

Notes:

Location Sketch:

NA

Sediment was collected from dry stormwater drainage basin 
at PRL 3.

NA
NA

42.170289, -72.719834Northing/Easting:

 UCMR3 List
Hand-Dug pit, composite 0-2 ft

11:30
6/27/2017

BARNS-03-SD01-062717-0-2

SURFACE SOIL SAMPLE

NA

NAME (USCS Symbol): color, moisture, % by wt, plasticity, dilatancy, toughness, dry strength,consistency 
Description 

No
NA

 Ice (4 °C)

NAME (USCS Symbol): color, moisture, % by wt, plasticity, dilatancy, toughness, dry strength,consistency 

Brown, dry, fine to medium sand. Trace gravel, silt and organic material. 

Contract:  W9133L-14-D-0002

                                    Jacob Poirier

Phase 1 Regional Site Inspections for Perfluorinated 
Compounds at Multiple Air National Guard Installations

Location ID: 03SD01

SEDIMENT SAMPLE
Description 

NA

NA

SAMPLE COLLECTION LOG
SEDIMENT / SURFACE SOIL / SURFACE WATER

0-2 ft

Project Number: 291330006.010

Task Order: 0006
6/27/2017Date:

Technician(s):

Project Name:  

Installation: BARNS

Plastic

NA

pH
(units)

Specific 
Electrical 

Conductance
(mS/cm)

Temp.
(°C)

NA

Intake Depth
(in)

NA

NA

Comments/Observations
During Purging

 (color, sediment, etc.)

NA

NA
NA
NA
NA

DO
(mg/L)

ORP
(mV)

Turbidity
(NTU)

SURFACE WATER SAMPLE

NA
NA

NA

Time

NA
NA

Jacob Poirier

Instruments (Manufacturer, Model, and Serial No.):

  



Rev. 1, Date: 12/29/2016 Page 1 of 12

Sample Depth (ft): Sample ID:  
MS/MSD Collected:  Sample Date:
Duplicate ID:  Sample Collection Time:
Sample Container Type(s): Sample Collection Methods:
Preservative(s): Analysis/Method(s):

Sample Depth (ft): Sample ID:  
MS/MSD Collected:  Sample Date:
Duplicate ID:  Sample Collection Time:
Sample Container Type(s): Sample Collection Methods:
Preservative(s): Analysis/Method(s):

NA NA NA

Sample Depth (ft): Sample Date:
Sample ID:  Sample Collection Time:
MS/MSD Collected:  Sample Collection Methods:
Duplicate ID:  Surface Water Depth (ft):
Sample Container Type(s): Water Body and Water Quality Characteristics:
Preservative(s):
Analysis/Method(s):

Equipment Calibrated (Y/N):
Calibrated Within Criteria (Y/N):

Signature:

Name (print):

QA/QC’d by:            

NA
NA

Jacob Poirier

Instruments (Manufacturer, Model, and Serial No.):

  

NA

NA

Comments/Observations
During Purging

 (color, sediment, etc.)

NA

NA
NA
NA
NA

DO
(mg/L)

ORP
(mV)

Turbidity
(NTU)

SURFACE WATER SAMPLE

NA
NA

NA

Time

NA

pH
(units)

Specific 
Electrical 

Conductance
(mS/cm)

Temp.
(°C)

NA

Intake Depth
(in)

NA

NA

SAMPLE COLLECTION LOG
SEDIMENT / SURFACE SOIL / SURFACE WATER

0-2 ft

Project Number: 291330006.010

Task Order: 0006
6/27/2017Date:

Technician(s):

Project Name:  

Installation: BARNS

Plastic

Phase 1 Regional Site Inspections for Per-Fluorinated 
Compounds at Multiple Air National Guard Installations

Location ID: 03SD02

SEDIMENT SAMPLE
Description 

NAME (USCS Symbol): color, moisture, % by wt, plasticity, dilatancy, toughness, dry strength,consistency 

Brown, dry, fine to medium sand. Trace gravel, silt and organic material. 

Contract:  W9133L-14-D-0002

                                      Jacob Poirier

NA
NA

42.170289, -72.719459Northing/Easting:

 UCMR3 List
Hand-Dug pit, composite 0-2 ft

12:05
6/27/2017

BARNS-03-SD02-062717-0-2

SURFACE SOIL SAMPLE

NA

NAME (USCS Symbol): color, moisture, % by wt, plasticity, dilatancy, toughness, dry strength,consistency 
Description 

Yes
BARNS-03-SD02-062717-DUP

 Ice (4 °C)

NA

cjk   QA/QC Date: 10/12/2017

Notes:

Location Sketch:

NA

Sediment was collected from dry stormwater drainage basin 
at PRL 3.

NA NA
NA

NA

NA NA
NA NA
NA NA
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DATA VALIDATION REPORTS 



DATA VALIDATION REPORT
FY16 Phase 1 Regional Site Inspections for Perfluorinated Compounds

Multiple Air National Guard Installations

Samples Collected 20 through 30 June 2017

Barnes Municipal Airport

Prepared for:

National Guard Bureau

Prepared by:

Amec Foster Wheeler Environment & Infrastructure, Inc.
7376 SW Durham Road
Portland, Oregon 97224
(503) 639-3400

September 2017

Project No. 291330006.010.****

Copyright © 2017 by Amec Foster Wheeler Environment & Infrastructure, Inc.
All rights reserved.
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% percent

Amec Foster Wheeler Amec Foster Wheeler Environment & Infrastructure, Inc.

CCV Continuing Calibration Verification

CLP Contract Laboratory Program

COC Chain Of Custody

DoD Department Of Defense

EPA United States Environmental Protection Agency

ICAL Initial Calibration

ICV Initial Calibration Verification

ID Identification

LCS Laboratory Control Sample

LCSD Laboratory Control Sample Duplicate

LOQ Limit of Quantification

MS Matrix Spike

MSD Matrix Spike Duplicate

PFAS Per- and Polyfluoroalkyl substance

PFBS Perfluorobutanesulfonic Acid

PFCs Perfluorinated Compounds

PFHpA Perfluoroheptanoic Acid
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QC Quality Control
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DATA VALIDATION REPORT
FY16 PHASE 1 REGIONAL SITE INSPECTIONS FOR

PERFLUORINATED COMPOUNDS
Multiple Air National Guard Installations

Samples Collected 20 through 30 June 2017
Barnes Municipal Airport, Westfield, Massachusetts

1.0 INTRODUCTION

Amec Foster Wheeler Environment & Infrastructure, Inc. (Amec Foster Wheeler) collected 12 water
samples (including one field duplicate, five equipment blanks, and one decontamination source
water blank) and 29 soil samples (including three field duplicates) between 20 and 30 June 2017,
from Barnes Municipal Airport Base located in Westfield, Massachusetts. Amec Foster Wheeler
submitted the samples to Vista Analytical Laboratory (Vista), located in El Dorado Hills, California,
where they were received between 21 June and 6 July 2017. Vista assigned the samples to
sample delivery groups 1700749, 1700830, 1700831, 1700832, and 1700833. Vista analyzed the
samples for per- and polyfluoroalkyl substances (PFASs) by modified United States Environmental
Protection Agency (EPA) Method 537. A list of these samples by field sample identification (ID),
sample collection date, sample matrix, and laboratory sample ID is presented in Table 1.

2.0 DATA VALIDATION METHODOLOGY

Amec Foster Wheeler performed EPA Stage 4 validation on 10 percent (%) of the field samples
and EPA Stage 2B validation on the remaining field samples associated with this sampling event,
as indicated on Table 1. The Stage 4 validation includes review of the quality control (QC) results
in the laboratory’s analytical report and reported on QC summary forms as well as recalculation
checks and review of the instrument raw data outputs. The Stage 2B validation includes review of
the QC results in the laboratory’s analytical report and reported on QC summary forms with no
review of the associated raw data. Data from equipment and field blanks did not undergo validation
because results from these samples are only used to assess data usability for field samples. This
data validation has been performed in general accordance with:

 Amec Foster Wheeler, 2017. Final Quality Assurance Project Plan (QAPP), Revision 01.
FY16 Phase 1 Regional Site Inspections for Perfluorinated Compounds, Multiple Air
National Guard Installations. Contract #: W9133L-14-D-002, Delivery Order 0006, July
2017.
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 Department of Defense (DOD), 2017. DoD Quality Systems Manual for Environmental
Laboratories, Version 5.1. January 2017.

 EPA, 2009. Determination of Selected Perfluorinated Alkyl Acids in Drinking Water by Solid
Phase Extraction and Liquid Chromatography/Tandem Mass Spectrometry (LC/MS/MS),
Version 1.1, September 2009. EPA Document #: EPA/600/R-08/092.

The data were reviewed following Amec Foster Wheeler’s general data validation guidelines and
using QAPP-specified QC requirements.

The laboratory’s certified analytical report and supporting documentation were reviewed to assess
the following:

 Data package and electronic data deliverable completeness;

 Laboratory case narrative review;

 Chain of custody (COC) compliance;

 Holding time compliance;

 QC sample frequency;

 Initial calibration (ICAL), initial calibration verification (ICV), and continuing calibration
verification (CCV) compliance with method-specified criteria;

 Presence or absence of laboratory contamination as demonstrated by laboratory blanks;

 Accuracy and bias as demonstrated by recovery of surrogate spikes, laboratory control
sample (LCS), and matrix spike (MS) samples;

 Internal standard recoveries;

 Analytical precision as relative percent difference (RPD) of analyte concentration between
laboratory duplicates or MS/MS duplicate (MSD);

 Sampling and analytical precision as RPD of analyte concentration between field
duplicates;

 Assessment of field contamination as demonstrated by field and trip blanks;

 Insofar as possible, the degree of conformance to method requirements and good
laboratory practices.

In general, it is important to recognize that no analytical data are guaranteed to be correct, even if
all QC audits are passed. Strict QC serves to increase confidence in data, but any reported value
may potentially contain error.
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3.0 EXPLANATION OF DATA QUALITY INDICATORS

Summary explanations of the specific data quality indicators reviewed during this data quality
review are presented below.

3.1 LABORATORY CONTROL SAMPLE RECOVERIES

LCSs and LCS duplicates (LCSDs) are aliquots of analyte-free matrices that are spiked with the
analytes of interest for an analytical method, or a representative subset of those analytes. The
spiked matrix is then processed through the same analytical procedures as the samples they
accompany. LCS recovery is an indication of a laboratory’s ability to successfully perform an
analytical method in an interference-free matrix.

3.2 MATRIX SPIKE RECOVERIES

MSs and MSDs are prepared by adding known amounts of the analytes of interest for an analytical
method, or a representative subset of those analytes, to an aliquot of sample. The spiked sample is
then processed through the same extraction, concentration, cleanup, and analytical procedures as
the unspiked samples in an analytical batch.

MS recovery and precision are an indication of a laboratory’s ability to successfully recover an
analyte in the matrix of a specific sample or closely related sample matrices. It is important not to
apply MS results for any specific sample to other samples without understanding how the sample
matrices are related.

3.3 BLANK CONCENTRATIONS

Blank samples are aliquots of analyte free matrix that are used as negative controls to verify that
the sample collection, storage, preparation, and analysis system does not produce false positive
results.

Equipment blanks are prepared by passing analyte-free water through or over sample collection
equipment and collecting the water in sample containers. Equipment blanks are analyzed for the
analytical suite required for the project. Equipment blanks are used to monitor for possible sample
contamination during the sample collection process and serve as a check on the effectiveness of
field decontamination procedures.

Field blanks are prepared by pouring an aliquot of analyte-free water into a sample container in the
field. Field blanks are analyzed for the analytical suite required for the project. Field blanks are



Data Validation Report
FY16 Phase 1 Regional Site Inspections for PFCs
Samples Collected June 2017 | Barnes Municipal Airport

Amec Foster Wheeler Environment & Infrastructure, Inc.
Project No.: 291330006.010 September 25, 2017
\\PLD2-FS1\Project\Projects\ANG Phase I-291330006\3.0_Site_Data\3.4_Test_Results\Validation_Files\Barnes\Final Barnes ANG DVR_Aug 2017.Docx

Page 4

used to monitor for possible sample contamination originating from the water used for equipment
decontamination.

Laboratory, equipment, and field blanks are processed by the laboratory using exactly the same
procedures as the field samples. Target analytes should not be found in laboratory blanks.

When target analytes are detected in blanks, analyte concentrations in the associated samples
less than 10 times the concentration detected in the blank will be B qualified.

3.4 LABORATORY AND FIELD DUPLICATES

Laboratory and field duplicate analysis verifies acceptable method precision by the laboratory at
the time of preparation and analysis and/or sampling precision at the time of collection.

4.0 DEFINITIONS OF QUALIFIERS THAT MAY BE USED DURING DATA
VALIDATION

B The analyte was detected in the sample and an associated blank and the concentration
detected in the sample was less than 10 times the concentration detected in the blank.

U The analyte was analyzed for, but was not detected.

J The analyte was positively identified; the associated numerical value is the approximate
concentration of the analyte in the sample.

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

Q The analyte was B qualified because of a detection in an associated blank and additionally
J qualified because of an additional QC issue.

R The sample result is rejected due to serious deficiencies in the ability to analyze the sample
and meet quality control criteria. The presence or absence of the analyte cannot be verified.

5.0 QUALIFICATION REASON CODES

Amec Foster Wheeler applied the following reason code to the data during validation:
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FDD Field duplicate imprecision.

MSL Low MS/MSD recovery. Analytical result may be biased low.

TR Detected concentration is less than the limit of quantification (LOQ).

6.0 CHAIN OF CUSTODY AND SAMPLE RECEIPT CONDITION
DOCUMENTATION

The samples were received at the laboratories under proper COC, intact, properly preserved, and
at temperatures less than the QAPP-specified maximum of 10 degrees Celsius.

7.0 SPECIFIC DATA VALIDATION FINDINGS

Results from these samples may be considered usable with the limitations and exceptions
described Sections 7.1 through 7.11.

7.1 PER- AND POLYFLUOROALKYL SUBSTANCES BY EPA METHOD 537

PFASs results generated by Vista are usable with the limitations described in Sections 7.1.1
through 7.1.11.

7.1.1 Holding Times
The aqueous samples were extracted for PFASs within the QAPP-specified maximum holding time
of 14 days from sample collection and the extracts were analyzed within the QAPP-specified
maximum hold time of 28 days from extraction. The soil samples were extracted for PFASs within
the QAPP-specified maximum holding time of 60 days from sample collection and the extracts
were analyzed within the QAPP-specified maximum holding time of 30 days from extraction.

7.1.2 Initial Calibrations
The ICALs associated with the analysis of these samples met the QAPP-specified criteria of
regression factors greater than or equal to 0.96, relative standard deviations for internal standards
less than 35%, the lowest calibration standards calculates to 70 to 130% of its true concentration,
and the remaining calibration points calculate to 75 to 125% of their true concentrations.

7.1.3 Initial Calibration Verification
ICV recoveries were within the method specified 70% to 130% limits.
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7.1.4 Continuing Calibration Verification
CCV recoveries were within the method specified 70% to 130% limits.

7.1.5 Laboratory Blanks
PFASs were not detected in the laboratory blanks associated with these.

7.1.6 Equipment and Field Blanks
PFASs were not detected in the equipment blanks associated with these samples.

7.1.7 Laboratory Control Sample Accuracy
LCS recoveries were within the QAPP-specified limits of: 60 to 130 % for perfluorobutanesulfonic
acid (PFBS); 70 to 130% for perfluoroheptanoic acid (PFHpA), perfluorohexanesulfonic acid
(PFHxS), perfluorooctanoic acid (PFOA), and perfluorooctanesulfonic acid (PFOS); and 50 to
130% for perfluorononanoic acid (PFNA).

7.1.8 Matrix Spikes/ Matrix Spike Duplicates
Vista performed MS and MSD analyses on samples BARNS-03-SD01-062717-0-2, MW-6-063017-
25, and BARNS-07-SB01-062917-13-15. Recoveries were within the QAPP-specified limits of: 60
to 130 % for PFBS; 70 to 130% for PFHpA, PFHxS, PFOA, and PFOS; and 50 to 130% for PFNA,
and precision values were less than the QAPP-specified maximum of 30%, with the following
exception:

 PFOS recoveries were low at 67.0% and 64.4% in the MS and MSD, respectively,
performed on sample MW-6-063017-25. Amec Foster Wheeler J qualified the detected
PFOS result from this sample because of the potential low analytical bias. (Qualifier and
reason code: J-MSL)

7.1.9 Surrogate Recoveries
Vista used labeled internal standards, which are added before extraction to quantify their analytical
results and do not add surrogates to the samples.

7.1.10 Internal Standard Recoveries
Internal standard areas were within the QAPP-specified limits of 50 to 150% of the average area
counts measured during the initial calibration.
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7.1.11 Data Reporting and Analytical Procedures
Vista J qualified analytes with concentrations between the detection limit (DL) and the LOQ. Amec
Foster Wheeler agrees that these results are quantitatively uncertain and has maintained Vista’s J
qualifiers. (Qualifier and reason code: J-TR)

8.0 FIELD DUPLICATE RESULTS

Amec Foster Wheeler collected field duplicates with samples:

 BARNS-03-SD02-062717-0-2 (BARNS-03-SD02-062717-Dup)

 BARNS-04-SB01-062617-0-2 (BARNS-04-SB01-062617-Dup)

 BARNS-06-GW-TW01-062817-37 (BARNS-06-GW-TW01-062817-Dup)

 BARNS-05-SB01-062717-0-2 (BARNS-05-SB01-062717-DUP)

Detected results and RPDs for the field duplicates are summarized in Table 2. Precision values
were within the QAPP-specified limits of less than 30% RPD or the difference between analytical
results less than the LOQ, with the following exceptions:

 The RPD for PFOS was high at 43.7% between sample BARNS-06-GW-TW01-062817-37
and its field duplicate BARNS-06-GW-TW01-062817-Dup. Amec Foster Wheeler J qualified
the detected PFOS results from these samples because of the potential sampling or
analytical imprecision. (Qualifier and reason code: J-FDD)

 The RPD for PFOS was high at 57.6% between sample BARNS-05-SB01-062717-0-2 and
its field duplicate BARNS-05-SB01-062717-DUP. Amec Foster Wheeler J qualified the
detected PFOS results from these samples because of the potential sampling or analytical
imprecision. (Qualifier and reason code: J-FDD)

9.0 SUMMARY AND CONCLUSIONS

Amec Foster Wheeler evaluated a total of 216 data records from field samples during the
validation. Amec Foster Wheeler J qualified 39 records (18.1%) as estimated values because of
low MS/MSD recoveries, field duplicate imprecision, and/or analyte concentrations outside the
instrument’s calibration range. Qualified data are summarized in Table 3.
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Table 1
Field Samples Submitted to Vista Analytical Laboratory

Barnes Municipal Airport, Massachusetts
FY16 Phase 1 Regional Site Inspection for Per-Fluorinated Compounds

Sample Identification Collection
Date Sample Matrix SDG Lab Sample

ID Notes
BARNS_SWATER_MSW_062017 20-Jun-17 QC Water 1700749 1700749-01 Decontamination Source Water
BARNS-04-SB01-062617-0-2 26-Jun-17 Soil 1700830 1700830-01
BARNS-06-SB01-062617-0-2 26-Jun-17 Soil 1700830 1700830-02
BARNS-06-SB02-062617-0-2 26-Jun-17 Soil 1700830 1700830-03 Stage 4
BARNS-06-SB03-062617-0-2 26-Jun-17 Soil 1700830 1700830-04 Stage 4
BARNS-08-SB01-062617-0-2 26-Jun-17 Soil 1700830 1700830-05 Stage 4
BARNS-08-SB02-062617-0-2 26-Jun-17 Soil 1700830 1700830-06
MW-6-063017-25 30-Jun-17 Groundwater 1700830 1700830-07 MS/MSD
BARNS-03-SD01-062717-0-2 27-Jun-17 Soil 1700830 1700830-08 MS/MSD
BARNS-03-SD02-062717-0-2 27-Jun-17 Soil 1700830 1700830-09
BARNS-03-SD02-062717-Dup 27-Jun-17 Soil 1700830 1700830-10 Field Duplicate of BARNS-03-SD02-062717-0-2
BARNS-04-GW-TW02-062817-30 28-Jun-17 Groundwater 1700830 1700830-11
BARNS-04-SB01-062617-Dup 26-Jun-17 Soil 1700830 1700830-12 Field Duplicate of BARNS-04-SB01-062617-0-2
BARNS-05-SB02-062717-0-2 27-Jun-17 Soil 1700831 1700831-01
BARNS-06-GW-TW01-062817-37 28-Jun-17 Groundwater 1700831 1700831-02 Stage 4
BARNS-07-SB01-062617-0-2 26-Jun-17 Soil 1700831 1700831-03
BARNS-07-SB02-062817-13-15 28-Jun-17 Soil 1700831 1700831-04
BARNS-EB-01 26-Jun-17 QC Water 1700831 1700831-05 Equipment Blank
BARNS-EB-02 26-Jun-17 QC Water 1700831 1700831-06 Equipment Blank
BARNS-01-GW-TW03-062917-37 29-Jun-17 Groundwater 1700831 1700831-07
BARNS-04-SB01-062917-13-15 29-Jun-17 Soil 1700831 1700831-08
BARNS-04-SB03-062917-13-15 29-Jun-17 Soil 1700831 1700831-09
BARNS-05-SB01-062917-13-15 29-Jun-17 Soil 1700831 1700831-10
BARNS-05-SB02-062917-13-15 29-Jun-17 Soil 1700831 1700831-11
BARNS-06-GW-TW01-062817-Dup 28-Jun-17 Groundwater 1700831 1700831-12 Field Duplicate of BARNS-06-GW-TW01-062817-37
BARNS-06-SB01-062917-13-15 29-Jun-17 Soil 1700832 1700832-01
BARNS-06-SB02-062917-13-15 29-Jun-17 Soil 1700832 1700832-02
BARNS-06-SB03-062917-13-15 29-Jun-17 Soil 1700832 1700832-03
BARNS-07-GW-TW05-062917-49 29-Jun-17 Groundwater 1700832 1700832-04
BARNS-07-SB01-062917-13-15 29-Jun-17 Soil 1700832 1700832-05 MS/MSD
BARNS-05-SB01-062717-DUP 27-Jun-17 Soil 1700832 1700832-06 Field Duplicate of BARNS-05-SB01-062717-0-2
BARNS-EB-03-063017 30-Jun-17 QC Water 1700832 1700832-07 Equipment Blank
BARNS-EB-04-063017 30-Jun-17 QC Water 1700832 1700832-08 Equipment Blank
BARNS-EB-05-063017 30-Jun-17 QC Water 1700832 1700832-09 Equipment Blank
BARNS-08-GW-TW04-063017-36 30-Jun-17 Groundwater 1700832 1700832-10
BARNS-05-SB01-062717-0-2 27-Jun-17 Soil 1700833 1700833-01
BARNS-04-SB02-062917-13-15 29-Jun-17 Soil 1700833 1700833-02
BARNS-04-SB02-062617-0-2 26-Jun-17 Soil 1700833 1700833-03
BARNS-01-SB02-062617-0-2 26-Jun-17 Soil 1700833 1700833-04
BARNS-01-SB01-062617-0-2 26-Jun-17 Soil 1700833 1700833-05
BARNS-04-SB03-062617-0-2 26-Jun-17 Soil 1700833 1700833-06
BARNS-07-SB02-062617-0-2 26-Jun-17 Soil 1700833 1700833-07

Notes:
ID = identification
MS/MSD = matrix spike/matrix spike duplicate

Project No. 291330006.010
September 2017
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Table 2
Field Duplicate Detections

Barnes Municipal Airport, Massachusetts
FY16 Phase 1 Regional Site Inspection for Per-Fluorinated Compounds

Analyte LOQ Units RPD Notes

PFHxS 0.00184 0.000629 J 0.000501 J mg/kg 22.7%
PFOS 0.00184 0.00280 0.00290 mg/kg 3.5%

PFOS 0.00189 0.000388 J 0.000601 J mg/kg 43.1% ± LOQ

PFBS 0.00803 0.0395 0.0426 μg/L 7.6%
PFHpA 0.00803 0.0200 0.0238 μg/L 17.4%
PFHxS 0.00803 0.641 0.737 μg/L 13.9%
PFOA 0.00803 0.0699 0.0793 μg/L 12.6%
PFOS 0.00803 0.609 0.950 μg/L 43.7% J-FDD

PFHpA 0.00200 0.000403 J 0.000425 J mg/kg 5.3%
PFHxS 0.00200 0.00480 0.00556 mg/kg 14.7%
PFOA 0.00200 0.00264 0.00329 mg/kg 21.9%
PFOS 0.00200 0.115 0.208 mg/kg 57.6% J-FDD

Notes:
μg/L = micrograms per liter
LOQ = limit of quantification
PFBS = perfluorobutanesulfonic acid
PFHpA = perfluoroheptanoic acid
PFHxS = perfluorohexanesulfonic acid
PFOA = perfluorooctanoic acid
PFOS = perfluorooctanesulfonic acid
RPD = relative percent difference

Qualifier Definitions:
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 limit of detection.

Reason Codes:
± LOQ = The difference between analyte concentrations is less than the LOW, indicating acceptable

analytical precision.
FDD = Field duplicate imprecision.

Samples BARNS-05-SB01-062717-0-2 and BARNS-05-SB01-062717-DUP

Primary Sample Field Duplicate

Samples BARNS-03-SD02-062717-0-2 and BARNS-03-SD02-062717-Dup

Samples BARNS-04-SB01-062617-0-2 and BARNS-04-SB01-062617-Dup

Samples BARNS-06-GW-TW01-062817-37 and BARNS-06-GW-TW01-062817-Dup

Project No. 291330006.010
September 2017
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Table 3
Qualifiers Added During Validation

Barnes Municipal Airport, Massachusetts
FY16 Phase 1 Regional Site Inspection for Per-Fluorinated Compounds

Sample Identification Analyte Results

BARNS-01-GW-TW03-062917-37 PFNA 0.00432 μg/L J TR
BARNS-01-SB01-062617-0-2 PFHpA 0.000334 mg/kg J TR
BARNS-01-SB01-062617-0-2 PFHxS 0.000894 mg/kg J TR
BARNS-01-SB01-062617-0-2 PFOA 0.000828 mg/kg J TR
BARNS-01-SB02-062617-0-2 PFHxS 0.000314 mg/kg J TR
BARNS-03-SD01-062717-0-2 PFOS 0.00138 mg/kg J TR
BARNS-03-SD02-062717-0-2 PFHxS 0.000629 mg/kg J TR
BARNS-03-SD02-062717-Dup PFHxS 0.000501 mg/kg J TR
BARNS-04-GW-TW02-062817-30 PFBS 0.00358 μg/L J TR
BARNS-04-GW-TW02-062817-30 PFHpA 0.00505 μg/L J TR
BARNS-04-GW-TW02-062817-30 PFNA 0.00525 μg/L J TR
BARNS-04-GW-TW02-062817-30 PFOA 0.00520 μg/L J TR
BARNS-04-SB01-062617-0-2 PFOS 0.000388 mg/kg J TR
BARNS-04-SB01-062617-Dup PFOS 0.000601 mg/kg J TR
BARNS-04-SB02-062617-0-2 PFOS 0.000325 mg/kg J TR
BARNS-04-SB03-062617-0-2 PFOS 0.00199 mg/kg J TR
BARNS-05-SB01-062717-0-2 PFHpA 0.000403 mg/kg J TR
BARNS-05-SB01-062717-0-2 PFOS 0.115 mg/kg J FDD
BARNS-05-SB01-062717-DUP PFHpA 0.000425 mg/kg J TR
BARNS-05-SB01-062717-DUP PFOS 0.208 mg/kg J FDD
BARNS-05-SB02-062717-0-2 PFHxS 0.000384 mg/kg J TR
BARNS-05-SB02-062917-13-15 PFHxS 0.000371 mg/kg J TR
BARNS-05-SB02-062917-13-15 PFOS 0.000434 mg/kg J TR
BARNS-06-GW-TW01-062817-37 PFOS 0.609 μg/L J FDD
BARNS-06-GW-TW01-062817-Dup PFOS 0.950 μg/L J FDD
BARNS-06-SB01-062917-13-15 PFHxS 0.00133 mg/kg J TR
BARNS-06-SB01-062917-13-15 PFOA 0.000285 mg/kg J TR
BARNS-06-SB01-062917-13-15 PFOS 0.00180 mg/kg J TR
BARNS-06-SB02-062617-0-2 PFNA 0.000560 mg/kg J TR
BARNS-06-SB02-062617-0-2 PFOA 0.000518 mg/kg J TR
BARNS-06-SB02-062917-13-15 PFOA 0.000864 mg/kg J TR
BARNS-06-SB03-062617-0-2 PFNA 0.000610 mg/kg J TR
BARNS-06-SB03-062617-0-2 PFOA 0.000922 mg/kg J TR
BARNS-06-SB03-062917-13-15 PFOS 0.000304 mg/kg J TR
BARNS-07-SB01-062617-0-2 PFOS 0.000921 mg/kg J TR
BARNS-07-SB02-062617-0-2 PFOS 0.00153 mg/kg J TR
BARNS-08-GW-TW04-063017-36 PFOS 0.00380 μg/L J TR
MW-6-063017-25 PFOA 0.00276 μg/L J TR
MW-6-063017-25 PFOS 0.00684 μg/L J MSL, TR

Notes:
μg/L = micrograms per liter PFHxS = perfluorohexanesulfonic acid
mg/kg = milligrams per kilogram PFNA = perfluorononanoic acid
PFBS = perfluorobutanesulfonic acid PFOA = perfluorooctanoic acid
PFHpA = perfluoroheptanoic acid PFOS = perfluorooctanesulfonic acid

Qualifier Definitions:
J = The analyte was positively identified; the associated numerical value is the approximate

concentration of the analyte in the sample.

Reason Code Definitions:
FDD = Field duplicate imprecision.
MSL = Low matrix spike recovery. Analytical result may be biased low.
TR = Detected concentration is less than the limit of quantification.

Validation Qualifiers and
Reason Codes

Project No. 291330006.010
September 2017
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ANALYTICAL RESULTS
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DATA QUALIFIERS & ABBREVIATIONS 

B  This compound was also detected in the method blank. 

 D  Dilution 

 E  The associated compound concentration exceeded the calibration range of 
the instrument. 

 H  Recovery and/or RPD was outside laboratory acceptance limits. 

 I  Chemical Interference 

 J  The amount detected is below the Reporting Limit/LOQ. 

 M  Estimated Maximum Possible Concentration.  (CA Region 2 projects only) 

 *  See Cover Letter 

 Conc.  Concentration 

 NA  Not applicable 

 ND  Not Detected 

 TEQ  Toxic Equivalency 

Unless otherwise noted, solid sample results are reported in dry weight.  Tissue samples are 
reported in wet weight. 
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CERTIFICATIONS 

Accrediting Authority Certificate Number 
Arkansas Department of Environmental Quality     17-015-0     

California Department of Health – ELAP   2892 

DoD ELAP - A2LA Accredited - ISO/IEC 17025:2005 3091.01 

Florida Department of Health     E87777-18       

Hawaii Department of Health N/A 

Louisiana Department of Environmental Quality 01977 

Maine Department of Health 2016026 

Minnesota Department of Health 1175673 

Nevada Division of Environmental Protection CA004132017-1 

New Hampshire Environmental Accreditation Program 207716 

New Jersey Department of Environmental Protection CA003 

New York Department of Health 11411 

Oregon Laboratory Accreditation Program 4042-008 

Pennsylvania Department of Environmental Protection 013 

Texas Commission on Environmental Quality T104704189-17-8 

Virginia Department of General Services 8621 

Washington Department of Ecology C584 

Wisconsin Department of Natural Resources 998036160 

 

Current certificates and lists of licensed parameters are located in the Quality Assurance office and are available upon 
request.
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NELAP Accredited Test Methods 

MATRIX: Air
Description of Test Method
Determination of Polychlorinated p Dioxins & Polychlorinated
Dibenzofurans

EPA 23

MATRIX: Biological Tissue
Description of Test Method
Tetra through Octa Chlorinated Dioxins and Furans by Isotope
Dilution GC/HRMS

EPA 1613B

Brominated Diphenyl Ethers by HRGC/HRMS EPA 1614A
Chlorinated Biphenyl Congeners in Water, Soil, Sediment, and Tissue
by GC/HRMS

EPA 1668A/C

Pesticides in Water, Soil, Sediment, Biosolids, and Tissue by
HRGC/HRMS

EPA 1699

Perfluorinated Alkyl Acids in Drinking Water by SPE and LC/MS/MS EPA 537
Polychlorinated Dibenzo p Dioxins and Polychlorinated Dibenzofurans by
GC/HRMS

EPA 8280A/B

Polychlorinated Dibenzodioxins (PCDDs) and Polychlorinated
Dibenzofurans (PCDFs) by GC/HRMS

EPA
8290/8290A

MATRIX: Drinking Water
Description of Test Method
2,3,7,8 Tetrachlorodibenzo p dioxin (2,3,7,8 TCDD) GC/HRMS EPA 1613
Perfluorinated Alkyl Acids in Drinking Water by SPE and LC/MS/MS EPA 537

MATRIX: Non Potable Water
Description of Test Method
Tetra through Octa Chlorinated Dioxins and Furans by Isotope
Dilution GC/HRMS

EPA 1613B

Brominated Diphenyl Ethers by HRGC/HRMS EPA 1614A
Chlorinated Biphenyl Congeners in Water, Soil, Sediment, and Tissue
by GC/HRMS

EPA 1668A/C

Pesticides in Water, Soil, Sediment, Biosolids, and Tissue by HRGC/HRMS EPA 1699
Perfluorinated Alkyl Acids in Drinking Water by SPE and LC/MS/MS EPA 537
Dioxin by GC/HRMS EPA 613
Polychlorinated Dibenzo p Dioxins and Polychlorinated
Dibenzofurans by GC/HRMS

EPA 8280A/B

Polychlorinated Dibenzodioxins (PCDDs) and Polychlorinated
Dibenzofurans (PCDFs) by GC/HRMS

EPA
8290/8290A

MATRIX: Solids
Description of Test Method
Tetra Octa Chlorinated Dioxins and Furans by Isotope Dilution GC/HRMS EPA 1613
Tetra through Octa Chlorinated Dioxins and Furans by Isotope EPA 1613B
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Dilution GC/HRMS
Brominated Diphenyl Ethers by HRGC/HRMS EPA 1614A
Chlorinated Biphenyl Congeners in Water, Soil, Sediment, and Tissue
by GC/HRMS

EPA 1668A/C

Perfluorinated Alkyl Acids in Drinking Water by SPE and LC/MS/MS EPA 537
Polychlorinated Dibenzo p Dioxins and Polychlorinated
Dibenzofurans by GC/HRMS

EPA 8280A/B

Polychlorinated Dibenzodioxins (PCDDs) and Polychlorinated
Dibenzofurans (PCDFs) by GC/HRMS

EPA
8290/8290A
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amec~ 
foster 
wheeler 

Amee Fos1er Wheeler Env1ronmen1 & lnlrasirutture 

271 Mill Road 
Chelmsford, MA 01624 
(978) 692-9090 

SHIP TO 

V1s1a 
\ 104 W1odheld Way 

El Corado H•lis. CA 95762 
Anen Martha Maier 
......... , ., .. ,,.._.,._...,,..,,...,,.., I W""-V' 

11008 30 0·5bu 
DATE: 7t51W17 

CHAIN OF CUSTODY ------
COC 11: BARNS170705A 

PAGE: 1 OF 3 

Project Name: -- .. - . Pt>ase t Regional SI - Bamas Pro;ect Con1act.- Denise K11"G BiP To Amcic f'O.ter,W!Hle!er.EnYiroiwnont a. liitio.swc:iiitw , "' D\spe>s;il lnSliµcilo~~:}~ .. 
-' ' Proje(:tN~ 29133o006 PhoneNumblir: (978)392'5339 ~ ·" , . _ 92;10-~,Paitc:CollrtSutte.2oo· ,. , ... - , -11s~mt,le'tf!O(f.l ~'.'.'.iebEl.('~~ 

ProfectManager:- •' Kerrv:Tull Piojec(Phase:_ .010. ~ " • 5an;Oleoo,_CA92123 ' .- "', ~ ~. dlWAV6lr1~- .;:.>"WA;.., .,_ 

!Sample ln1ormallon M•lnCKJS !or Analysts nu"r 

I i I . ~ ~ r. 
u ~ ,,_i:I' ~. ,.-

1 
:: ;: •r. p 

l 
~ , ·:: r .... r U) c= 
('t'] ' • I' W vt 

u-i ~":; I ' ~ ~ 
Q '1J -J ' <! ; ,I " 0 ~ 
~ __g I - ~· l !S is· ljt ~ < 
00 ~ -X~ ~: ~ ~ a 1 ._,; g 

No. Sampfe ID Dale & Time Sample<I Malnx Sample Type ::; ~ ~ • .S!1 ~-: ~' e ~ 
1 BARNS-04-5001-062617-0-2 06/26/17 10:20 50 N N x I - - ."' ... >:"' 1 
2 BARNS-06-SB01-0626tl=-o~ 06/26/17 09:58 50 - · N N X >-. - ,_ -- A' ~' • • ·- 1 

:i BARNS--06-SB02-062617-0-2 - 06/26/17 09:10 SO N N X 1 ~.~.::. ~ - ; l 

4 BARNS-06-SB03-062617-0-2 ~~ 06/26/17 08:55 so i N N x _L I -· - 1 
5 BARNS--08-SBOl-062617-0-2 ('~ ., 06/26/17 11:35 so N N x I _J_ ~- .. l 

6 BARNS-08-SB02-062617-0-2 ~ 06/26/17 11:25 I so N N x I ! l ' ·1· - ~!! 1 

7 MW-6-063017-25 cf.s,/-y)// 7 06~17 10:08 WG N Y X ·--· -- -- -r· -f->- i 6 
e BARNS-03-SDOl -062717-0-2 ' 06/27/17 !1:30 i SE N Y X ·-- - t • "·:.[ 3 
9 BARNS-03-SD02-062717-0-2 06/27/17 12:05 r· --- SE N N X -- - ; l ; 1 

10 BARNS-03-SD~2-062717-Dup - -· 06/27/17 00:00 SE FD N X -- -- .: ~ ',' ' " 1 

11 BARNS-04-GW-TW02-062817-30 06/28/1711:25 WG N N X k' '._;- ~- 2 

12 BARNS-04-5901-062617-Dup ~ 06/26/17 00:00 SO FD N X -- I I "'' 1 
Sampler's Signa1ure: (""" /") //_,., -fJte: Timo: _ For Ulb Use 

~ IA/ II VIA - /LC/& o&f4'u Does coc match samples: y or N Comments: -
Relinquished 9y/Alf1Hation: ~ fl'. .tf,, , - Date: Tim_e: (.--- Broken Conlamer: Y or N X=Analyz.e H=Hold Analysis Request 

-~-- I fw. /'/nE<. ~ 71@1 ot/ l/ coc seal intacl: y or N Contract# W9133L-14-D-0002 T00006 
~R--e-ce-iv-cd_B_y_:·--,~ 11()~-- --llJ v //ii 1\1 i••e· Time: Other problems: Y 01 N PO# F013200677 

lfw'J'illNiaG '/ VO\'. 1 i7\]: __ Jl2JO WSDOT con1acted· Y or N ATTN: Tammie Rippie 
Refinquished By/Affiliatibll; arif Time: Date contacted: Base Lead: Todd Coffin 

Field Lead: Craig.keating@amedw.com 
ReC<Jived By: - Date: Time: - Cooler Temperature at receipl __ C I 

NUMBER OF COOLERS SENT: 

Relinquished ByfAHilialion: O•le: Time: 

Reccivod8y(LA8): Date: Tim<>: { Pe-\1\Jod C()C. yt(,~\Ye~ Vta e\"f\ol\ \ ()"\ t/\\ltot1 l- ,/. 
IN 111lft1 
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,, 
• amec 

foster 
wheeler 

Project Name: 
ProJect Number 

Project Manager: 

1samp1e Information 

No. Sample ID 

1 BARNS-04-SBOl-062617-0-2 
2 BARNS-06-SBOl-062617-0-2 

3 BARNS-06-SB02-062617-0-2 
4 BARNS-06-SB03-062617-0-2 

s BARNS-08-SBOl-062617-0-2 
6 BARNS-08-SB02-062617-0-2 
1 MW-6-063017-25 
8 BARNS-03-SDOl-062717-0-2 
9 BARNS-03-SD02-062717-0-2 

10 BARNS-03-SD02-062717-Dup 

11 BARNS-04-GW-TW02-062817-30 
12 BARNS-04-SBOl-062617-Dup 

Sampler 's Signature: <-.;:],A !/!Yu -
t,, · Relinquished By/Attiliation~A ~ 

Received By : VJJ1~ v1\J8~ 
Relinquished By/Attiliat iM; 

Received By : 

Relinquished By/Affiliation: 

Received By (LAB): 

Amee Foster Wheeler Environment & Infrastructure 

271 Mill Road 

Chelmsford, MA 01824 
(978) 692-9090 

Phase I Regional SI - Barnes Project Contact. Denise King 

SHIP TO: 

Vista 
1104 Windfield Way 
El Dorado Hills. CA 95762 
Atten: Martha Maier 

Lab Phone# (916) 673-1520 

f 1008 30 0·6 'CJ 
DATE: 7/5/2017 

CHAIN OF CUSTODY ------
COC #: BARNS1 70705A 

PAGE: OF 3 

Bill To: Amee Foster Wheeler Environment & Infrastructure Disposal Instructions· LAB 
291330006 Phone Number: (978) 392-5339 9210 Sky Patt< Court Sutt&200 Shipment Method: FE DEX 

Kerry Tull Prolect Phase; 010 san Dleoo, CA 92123 WaYbill Number. NIA 

Methods for Analysis RUSH 

(") 

Ci. 
~ 
<.J 
:::> 

i--: en 
~ 

" (") .... !!I. 
in ~ ;;; 

c 
0 " g <( 

0 ~ (/) ..c: l ~ ~ ~ ;i 
~ +- 0 

0) J: J: ,_ 
cJ Date & Time Sampled Matrix Sample Type ~ ~ !!? ~ 

0 8 ::;, ·~ J: 

06/ 26/17 10:20 so N N x 1 

06/ 26/ 17 09:58 so N N x 1 

06/ 26/17 09:10 so N N x 1 

06/ 26/ 17 08:55 so N N x 1 
06/26/ 17 11:35 so N N x 1 
06/26/17 11:25 so N N x 1 
06/20/ 17 10:08 WG N y x 6 
06/27 / 17 11:30 SE N y x 3 
06/27 /17 12:05 SE N N x 1 

06/27 /17 00:00 SE FD N x 1 

06/28/ 17 11:25 WG N N x 2 
06/ 26/17 00:00 so FD N x 1 

-/Jn A Tima f</o 
For Lab Use 

Does COG match samples: Y or N Comments: 

AfEC µJ -?i.01:; o"2/itr Broken Container: Y or N X=Analyze H=Hold Analysis Request 
COC seal intact: Y or N Contract II W9133L-14-D-0002 T00006 

qj iate· IA'ih Other problems: Y or N POii F013200677 

Sl\1 WSDOT contacted: Y or N ATIN: Tammie Rippie 
[ atd: Time: Date contacted: Base Lead: Todd Coffin 

Field Lead: Craig.keat ing@amecfw.com 
Date: Time: Cooler Temperature at receipt: ·c 

I --
NUMBER OF COOLERS SENT: 

Date: Time: 

Date: Time: 
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Sample Log-in Checklist 

Vista Work Order#: \ fO(}Q ?fJ TAT ~ --------------
Date/Time Initials: 

Samples 

~(b{\11 ~4G ~ Arrival: 

Date/Time Initials: 

Logged In: or/00(11- /JjO \ll!)0 UJiW 
Delivered By: Ee_dE~ UPS On Trac GSO OHL 

Preservation: '-..~Ir"' J Blue Ice 

Temp °C: D.q (uncorrected) Time:\~ 
Temp °C: CJ~S (corrected) Probe used: YesD N~ 

Holdin Time Acee table? 

Shi Containers Intact? 

Documentation Present? 

Airbill Trk# 

Sam le Container Intact? 

Sample Custod Seals Intact? 

Chain of Custod I Sample Documentation Present? 

Preservation Documented: 

Shipping Container 

fD.: LR-SLC 

Location: W~2-

Shelf/Rack: fJ((l 
Location: Wt<-~ 

Shelf/Rack: 
.E.-1-

Hand Other 
Delivered 

Dry Ice None 

Thermometer ID: IR-2 

YES NO NA 

/ 

../ 

v 

./ 

../ 

i/ 

Return Dispose 

a\l J.t>'s rew\c.\\ed v\a 
ca~\~\ 

Page: 1 of1 
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Chain of Custody Anomaly/Sample Acceptance Form 

Client: 
Contact: 
Email: 
Phone: 

AMEC Foster Wheeler 
Denise King 
Denise.king@amecfw.com 
(978) 392-5339 

Workorder Number: 
Date Received: 
Documented by/date: 

1700830 
06-Jul- l 7 09:46 

B.Benedict 0710612017 

Please review the following information and complete the Client Authorization section. To comply with NELAC regulations, we must receive 
authorization before proceeding with sample analysis. 

Thank you, 

Martha Maier 
mmaier@vista-analytical.com 
916-673-1520 

The following information or item is needed to proceed with analysis: 

D Complete Chain-of-Custody D Preservative 

D Test Method Requested D Sample Identification 

D Analyte List Requested ~ Sample Collection Date ** 

D Other: 

The following anomalies were noted. Authorization is needed to proceed with analysis. 

D Temperature outside < 6°C Range 

Temperature ___ °C 

~ Sample ID Discrepancy: See Comments 

D Sample Holding Time Missed 

D Custody Seals Broken 

Comments: COC ID 
BARNS-04-SBO 1-062617-0-2 
BARNS-06-SBOl-062617-0-2 
BARNS-06-SB02-062617-0-2 
BARNS-06-SB03-062617-0-2 
BARNS-08-SB 01-062617-0-2 
BARNS-03-SDOl-062717-0-2 
BARNS-03-SD02-062717-0-2 

**COC ID: 
MW-6-063017-25 

Client Authorization 

COC Collection Date: 
06/20/17 

Samples Affected: 

lee Present? Yes No Melted 

D Insufficient Sample Size 

D Sample Container(s) Broken 

D Incorrect Container Type 

Label ID 
BARNS-04-SBO 1-062617-00-02 
BARNS-06-SBO 1-062617-00-02 
BARNS-06-SB02-0626 l 7-00-02 
BARNS-06-SB03·062617-00-02 
BARNS-08-SBO 1-062617-00-02 
BARNS-03-SDO 1-062717-00-02 
BARNS-03-SD02-062717-00-02 

D Collector's Name 

D Sample Type 

D Sample Location 

Proceed with Analysis: @ NO Signature and Date ~~fu 'l. -l D ~ { ~ 

Client Comments/Instructions eex evv'\6\) .fro VY' 1b ~cf U)ffiy) I fh0 J ~ f \et Cf'(~ lD~©~ \vi 
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ANALYTICAL RESULTS
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DATA QUALIFIERS & ABBREVIATIONS 

B  This compound was also detected in the method blank. 

 D  Dilution 

 E  The associated compound concentration exceeded the calibration range of 
the instrument. 

 H  Recovery and/or RPD was outside laboratory acceptance limits. 

 I  Chemical Interference 

 J  The amount detected is below the Reporting Limit/LOQ. 

 M  Estimated Maximum Possible Concentration.  (CA Region 2 projects only) 

 *  See Cover Letter 

 Conc.  Concentration 

 NA  Not applicable 

 ND  Not Detected 

 TEQ  Toxic Equivalency 

Unless otherwise noted, solid sample results are reported in dry weight.  Tissue samples are 
reported in wet weight. 
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CERTIFICATIONS 

Accrediting Authority Certificate Number 
Arkansas Department of Environmental Quality     17-015-0     

California Department of Health – ELAP   2892 

DoD ELAP - A2LA Accredited - ISO/IEC 17025:2005 3091.01 

Florida Department of Health     E87777-18       

Hawaii Department of Health N/A 

Louisiana Department of Environmental Quality 01977 

Maine Department of Health 2016026 

Minnesota Department of Health 1175673 

Nevada Division of Environmental Protection CA004132017-1 

New Hampshire Environmental Accreditation Program 207716 

New Jersey Department of Environmental Protection CA003 

New York Department of Health 11411 

Oregon Laboratory Accreditation Program 4042-008 

Pennsylvania Department of Environmental Protection 013 

Texas Commission on Environmental Quality T104704189-17-8 

Virginia Department of General Services 8621 

Washington Department of Ecology C584 

Wisconsin Department of Natural Resources 998036160 

 

Current certificates and lists of licensed parameters are located in the Quality Assurance office and are available upon 
request.
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NELAP Accredited Test Methods 

MATRIX: Air
Description of Test Method
Determination of Polychlorinated p Dioxins & Polychlorinated
Dibenzofurans

EPA 23

MATRIX: Biological Tissue
Description of Test Method
Tetra through Octa Chlorinated Dioxins and Furans by Isotope
Dilution GC/HRMS

EPA 1613B

Brominated Diphenyl Ethers by HRGC/HRMS EPA 1614A
Chlorinated Biphenyl Congeners in Water, Soil, Sediment, and Tissue
by GC/HRMS

EPA 1668A/C

Pesticides in Water, Soil, Sediment, Biosolids, and Tissue by
HRGC/HRMS

EPA 1699

Perfluorinated Alkyl Acids in Drinking Water by SPE and LC/MS/MS EPA 537
Polychlorinated Dibenzo p Dioxins and Polychlorinated Dibenzofurans by
GC/HRMS

EPA 8280A/B

Polychlorinated Dibenzodioxins (PCDDs) and Polychlorinated
Dibenzofurans (PCDFs) by GC/HRMS

EPA
8290/8290A

MATRIX: Drinking Water
Description of Test Method
2,3,7,8 Tetrachlorodibenzo p dioxin (2,3,7,8 TCDD) GC/HRMS EPA 1613
Perfluorinated Alkyl Acids in Drinking Water by SPE and LC/MS/MS EPA 537

MATRIX: Non Potable Water
Description of Test Method
Tetra through Octa Chlorinated Dioxins and Furans by Isotope
Dilution GC/HRMS

EPA 1613B

Brominated Diphenyl Ethers by HRGC/HRMS EPA 1614A
Chlorinated Biphenyl Congeners in Water, Soil, Sediment, and Tissue
by GC/HRMS

EPA 1668A/C

Pesticides in Water, Soil, Sediment, Biosolids, and Tissue by HRGC/HRMS EPA 1699
Perfluorinated Alkyl Acids in Drinking Water by SPE and LC/MS/MS EPA 537
Dioxin by GC/HRMS EPA 613
Polychlorinated Dibenzo p Dioxins and Polychlorinated
Dibenzofurans by GC/HRMS

EPA 8280A/B

Polychlorinated Dibenzodioxins (PCDDs) and Polychlorinated
Dibenzofurans (PCDFs) by GC/HRMS

EPA
8290/8290A

MATRIX: Solids
Description of Test Method
Tetra Octa Chlorinated Dioxins and Furans by Isotope Dilution GC/HRMS EPA 1613
Tetra through Octa Chlorinated Dioxins and Furans by Isotope EPA 1613B
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Dilution GC/HRMS
Brominated Diphenyl Ethers by HRGC/HRMS EPA 1614A
Chlorinated Biphenyl Congeners in Water, Soil, Sediment, and Tissue
by GC/HRMS

EPA 1668A/C

Perfluorinated Alkyl Acids in Drinking Water by SPE and LC/MS/MS EPA 537
Polychlorinated Dibenzo p Dioxins and Polychlorinated
Dibenzofurans by GC/HRMS

EPA 8280A/B

Polychlorinated Dibenzodioxins (PCDDs) and Polychlorinated
Dibenzofurans (PCDFs) by GC/HRMS

EPA
8290/8290A
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amec~ 
foster 
wheeler 

Project Name: :..:,._ ... ~!. 

Amee Fosler Wheeler Envlronmenl & lnl1as11ucture 

271 Mrll Road 

Chelmsford, MA o 1624 

(976) 692-9090 

Phase I Regional SI - Barnes P,rotect Conlact: Denise Kin<) 

SHIP TO. 

Vrsla 

1104 Windfield Way 

El Dorado H1tts. Cl\ 95762 

Anen- Mat1ha Marer 

Lab Phone~ {916} 673· 1520 

l1008 31 o.S'u 
1:w.011 DATE: -·-· 

CHAIN OF CUSTODY 
COC #: 8ARNS170705A 

PAGE: 2 OF 3 

Bil.To: Amee Fosler Wl>eelor.Ei:ivltonineo:i1 a.,·1nrn.swctw:e" -: • · IQis~al ~"' · -.1.AB"' " ... . 
Project Niimbei: '· 291330006 . Phone Num'ber: (978):392.5339 . ... - . - 9210 Sky P,llllC,CoiutSTuie.200 " . J: _ ..... ·~ ISll~Rf~ ~ ·:.Fetu=xi.' .. , •· 
Proiect Mana!ler. .Keriv.riin Project Ptiase: .oio - .(';. San.Ologo,CA.9ifa3·:. ,;; ' .... ~-·· · .. 1wa.,!)l( t,.1~ : ... •,NJ;«.~ ~~-~ 

:.amp1e lnfonmohon Metnaas tor Ana1ys1s HUSH 

I 
. 

M .. 
a. " ~ ': .. .. 
\..) 

::i 
.: 'i ., 

r-.: -.': ~- -~·. I !/) :l 
M 

~ % LO ,, I -~ ~ 
0 0 < (/) .c J, ·! '& ~- ~ I ~ ... 0 .. x. 0 0 No. Sample ID Dale & Time Sa~led Malnx Sample Type ~ ~ ..... · I~ ~ 8 ·"' "" r 

1 BARNS-05-SB02-062717-0-2 06/27/17 09:20 so N N x I".:" ,·· .. . ~ ....... ._ ., 1 --- - I 
·-

2 BARNS-06-GW· TWOl-062817-37 06/28/1715:30 WG I N N x ~~, .. ~ ~~t 2 

31 BARNS-07-5B01-062617 -0-2 06/26/17 12;15 so N N x .. 
.. ';1 . . 1 

4 BARNS-07-SB02-062817-13-15 06/28/17 15:30 so N N x I .... " . 
1 - ~1 ~ - - .. 

kl. ;,,..,.\ s BARNS-EB-01 06/2611712:50 WQ EB N x 2 - ~~>· s BARNS-EB-02 06/26/17 12:55 WQ EB N x ... t:. 2 

7 BARNS-Ol-GW-TW03-062917-37 I 06/29/17 14:15 WG N N x \ ~ ~ · 2 
·-·~-

a BARNS-04-SBOl-062917-13-15 06/29/17 15:05 so N N x - ~ --~ ~- ,l 
•i 1 

I .. - ·~· - ,_·,'I. '1: 9 BARNS-04-SB03-062917-13-15 06/29/17 09:20 so N N x " ~ 
1 

! -
" ''--""'\i 

10 BARNS-05-5801-062917-13-15 06/29/17 OB:20 so N N x - . ;,', 1 -
11 BARNS-05-5B02-062917-13-15 06/29/17 08:00 so N N x ... , ~ 1 - - 1·-. ~ 

~ 

12 BARNS-06-GW-TW01-062a17-Dup 06/28/17 00:00 WG FD N x ,,,_ 
Sampler's Signa!ure: ~i.j ~· va T~1L(6 For lab Use 

Relinquished By/Affiliation: -~--- ~C ~(r,) 
']_ 17 Does COC match samples: Y 01 N Comments: 

7/(1;7 :flir Broken Comame1: Y or N X:Analyze H=Hold Analysis Request 
COC seal mlact: Y 01 N Contract# W9133l-14·0·0002 T00006 

Received By: 

\~~/Vo~ ·1lb£11 Tl()io Othe1 problems: Y or N POii F013200677 
WSDOT con1acted. Y 01 N ATTN: Tammie Rippie 

Relinquished ByfAttiOation: v~ D•te. Time: Dale co~tacted: Base Lead: Todd Coffin 
Field Lead: Craig.keating@amecfw.com 

Received By: Date: Tim&: Cooler Temperaturn at receipt. ·c -- NUMBER OF COOLERS SENT: i 
Relinquished ByfAtfilialion: Date: Time: 

1 { ~1,/i<>i 'L ~ ~ Rev\.JW too ~ vtJ. \llO. t/W\~ 1 Ot\ 
Received By (LAB): Date: Time: w 1./ut n 

~ 
}'~ 

' 
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amec~ 
foster 
wheeler 

Project Name: 
Project Number 

Project Manager. 

1:;amp1e rnrormat1on 

No. Sample ID 
1 BARNS-05-SB02-062717-0-2 

2 BARNS-06-GW-TWOl-062817-37 

3 BARNS-07-SBOl-062617-0-2 

4 BARNS-07-SB02-062817-13-15 
s BARNS-EB-01 

6 BARNS-EB-OZ 
7 BARNS-01-GW-TW03-062917-37 

8 BARNS-04-SBOl-062917-13-15 
9 BARNS-04-SB03-062917-13-15 

10 BARNS-05-SBOl-062917-13-15 

11 BARNS-05-SB02-062917-13-15 

12 BARNS-06-GW-TW01-062J}17-Dup 
Sampler's Signature: ~/~·/l 
Relinquished By/Affiliation: -qi,,;~-

Received By: 

\~ ~/Vo~ 
Relinquished By/Affiliation: vi - -

Received By: 

Relinquished By/Affiliation: 

Received By (LAB): 

Amee Foster Wheeler Environment & Infrastructure 

271 Mill Road 
Chelmsford, MA 01824 

(978) 692·9090 

Phase I Regional SI • Barnes Project Contact. Denise King 

291330006 Phone Number. (978) 392-5339 

Kerry Tull Proiect Phase: ,010 

Date & Time Sampled Matrix Sample Type 

06/ 27 /17 09:20 so N 

06/ 28/17 15:30 WG N 

06/ 26/ 1712:15 so N 
06/28/17 15:30 so N 
06/26/17 12:50 WQ EB 
06/26/17 12:55 WQ EB 
06/29/17 14:15 WG N 

06/29/17 15:05 so N 
06/29/17 09:20 so N 

06/29/17 08:20 so N 

06/29/17 08:00 so N 
06/28/17 00:00 WG FD 

-!}J(/17 TQq1/l) 

Amv;Pu 7(?J17 ;~ir 
·11~/17- Tj1}j o 

Date:' Time: 

Date: Time: 

Date: Time: 

Date: Time: 

SHIP TO: 

Vista 

1104 Windfield Way 

El Dorado Hills. CA 95762 

Anen: Martha Maier 
Lab Phone# (916) 673· 1520 

l1008 31 
CHAIN OF CUSTODY 

o.S"u 
DATE: 7/512017 

COC #: BARNS1 70705A 

PAGE: 2 OF 3 

Bill To Amee Foster Wheeler Environment & tnfrastrudure Disposal Instructions: 
LAB c--i 

921 O Sky Perk Court Suite 200 Shipment Method: FEOEX 

- San Dleao, CA 92123 - Wavbill Number; NIA 

Metnoas tor Ana ys1s HUl;H 

(V) 

Cl 
~ 
'-> 
:::> - ~ ,...: "' " (V) w ~ .... 
I{) .... ~ .... 

0 " 0 <( 

0 "' < Cf) ~ !5 1i g ~ .... 
~ +- 0 g 0 

(I) :r :r :r .. .... 
Cf) 

~ ;l; ~ ~ '.:;! 0 ::; .... I 

N x 1 

N x 2 

N x 1 

N x 1 

N x 2 

N x 2 

N x 2 

N x 1 

N x 1 

N x 1 

N x 1 
N x 1 

For Lab Use 
Does COG match samples: Y or N Comments: 

Broken Container: Y or N X=Analyze H=Hold Analysis Request 
COG seal intact: Y or N Contract# W9133L-14-0-0002 T00006 
Other problems: Y or N PO# F013200677 
WSDOT contacted: Y or N ATIN: Tammie Rippie 
Date contacted: Base Lead: Todd Coffin 

Field Lead: Cra ig.keating@amecfw.com 
Cooler Temperature at receipt: ·c --- \ NUMBER OF COOLERS SENT: 
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Sample Log-in Checklist 

Vista Work Order#: yf \~01 TAT ~ 
v\~ v 

Date/Time Initials: Location: W~2-Samples 

~(b{tt.t lA4G ~ Arrival: 
Shelf/Rack: U(({ 

Date/Time Initials: Location: Wl< -~ 
Logged In: 

at I 00/1-:r 13'1/ \U~ lftW £. -1-
Shelf/Rack: 

Delivered By: EedE~ UPS On Trac GSO OHL 
Hand Other Delivered 

Preservation: '--~ (r.p ) Blue Ice Dry Ice None 

Temp °C: D.q (uncorrected) Time: \OCA 
D~S Probe used: YesD N~ 

Thermometer ID: IR-2 
Temp °C: (corrected) 

Holdin Time Acee table? 

Shi Container s Intact? 

Shi Custod Seals Intact? 

Shi Documentation Present? ./ 

Airbill Trk# 

Sam le Container Intact? 

Sample Custod Seals Intact? 

Chain of Custod I Sample Documentation Present? 

J 

Preservation Documented: Na2S2Q3 Trizma None Yes No 

Shipping Container Return Dispose 

ID. : LR-SLC Rev No.: 0 Rev Date: 0511812017 Page: 1 of 1 
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Chain of Custody Anomaly/Sample Acceptance Form 

Client: 
Contact: 
Email: 
Phone: 

AMEC Foster Wheeler 
Denise King 
Denise.king@amecfw.com 
(978) 392-5339 

Workorder Number: 
Date Received: 
Documented by/date: 

1700831 
06-Jul-17 09:46 

B.Benedict 07/06/2017 

Please review the following information and complete the Client Authorization section. To comply with NELAC regulations, we must receive 
authorization before proceeding with sample analysis. 

Thank you, 

Martha Maier 
mmaier@vista-analytical.com 
916-673-1520 

The following information or item is needed to proceed with analysis: 

D Complete Chain-of-Custody D Preservative 

D Test Method Requested D Sample Identification 

D Analyte List Requested D Sample Collection Date and/or Time 

D Other: 

The following anomalies were noted. Authorization is needed to proceed with analysis. 

D Temperature outside< 6°C Range 

Temperature ____ °C 

EJ Sample ID Discrepancy: See Comments 

D Sample Holding Time Missed 

D Custody Seals Broken 

Comments: 
COCID 
BARNS-05-SB02-0627 l 7-0-2 
BARNS-07-SBO 1-062617-0-2 

Client Authorization 

Samples Affected: 

Ice Present? Yes No Melted 

D Insufficient Sample Size 

D Sample Container(s) Broken 

D Incorrect Container Type 

Label ID 
BARNS-05-SB02-062717-00-02 
BARNS-07-SBO 1-062617-00-02 

D Collector's Name 

D Sample Type 

D Sample Location 

Proceed with Analysis: & NO Signature and Date ~~1'- /- l O- fl 

Cl~ntCommen~nn~ructions~P~~~~~~~~~~~~\~\~~~~~~~~~~D~~~~~~~~~~~>~~~~~~~~~~~~~~~~~~~~~~ 
O'A the COC ()'(~ 
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Sample Receipt.............................................................................................. 26
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ANALYTICAL RESULTS

Work Order 1700832 Page 6 of 29



W
or

k 
O

rd
er

 1
70

08
32

Pa
ge

 7
 o

f 2
9



W
or

k 
O

rd
er

 1
70

08
32

Pa
ge

 8
 o

f 2
9



W
or

k 
O

rd
er

 1
70

08
32

Pa
ge

 9
 o

f 2
9



W
or

k 
O

rd
er

 1
70

08
32

Pa
ge

 1
0 

of
 2

9



W
or

k 
O

rd
er

 1
70

08
32

Pa
ge

 1
1 

of
 2

9



W
or

k 
O

rd
er

 1
70

08
32

Pa
ge

 1
2 

of
 2

9



W
or

k 
O

rd
er

 1
70

08
32

Pa
ge

 1
3 

of
 2

9



W
or

k 
O

rd
er

 1
70

08
32

Pa
ge

 1
4 

of
 2

9



W
or

k 
O

rd
er

 1
70

08
32

Pa
ge

 1
5 

of
 2

9



W
or

k 
O

rd
er

 1
70

08
32

Pa
ge

 1
6 

of
 2

9



W
or

k 
O

rd
er

 1
70

08
32

Pa
ge

 1
7 

of
 2

9



W
or

k 
O

rd
er

 1
70

08
32

Pa
ge

 1
8 

of
 2

9



W
or

k 
O

rd
er

 1
70

08
32

Pa
ge

 1
9 

of
 2

9



W
or

k 
O

rd
er

 1
70

08
32

Pa
ge

 2
0 

of
 2

9



W
or

k 
O

rd
er

 1
70

08
32

Pa
ge

 2
1 

of
 2

9



DATA QUALIFIERS & ABBREVIATIONS 

B  This compound was also detected in the method blank. 

 D  Dilution 

 E  The associated compound concentration exceeded the calibration range of 
the instrument. 

 H  Recovery and/or RPD was outside laboratory acceptance limits. 

 I  Chemical Interference 

 J  The amount detected is below the Reporting Limit/LOQ. 

 M  Estimated Maximum Possible Concentration.  (CA Region 2 projects only) 

 *  See Cover Letter 

 Conc.  Concentration 

 NA  Not applicable 

 ND  Not Detected 

 TEQ  Toxic Equivalency 

Unless otherwise noted, solid sample results are reported in dry weight.  Tissue samples are 
reported in wet weight. 
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CERTIFICATIONS 

Accrediting Authority Certificate Number 
Arkansas Department of Environmental Quality     17-015-0     

California Department of Health – ELAP   2892 

DoD ELAP - A2LA Accredited - ISO/IEC 17025:2005 3091.01 

Florida Department of Health     E87777-18       

Hawaii Department of Health N/A 

Louisiana Department of Environmental Quality 01977 

Maine Department of Health 2016026 

Minnesota Department of Health 1175673 

Nevada Division of Environmental Protection CA004132017-1 

New Hampshire Environmental Accreditation Program 207716 

New Jersey Department of Environmental Protection CA003 

New York Department of Health 11411 

Oregon Laboratory Accreditation Program 4042-008 

Pennsylvania Department of Environmental Protection 013 

Texas Commission on Environmental Quality T104704189-17-8 

Virginia Department of General Services 8621 

Washington Department of Ecology C584 

Wisconsin Department of Natural Resources 998036160 

 

Current certificates and lists of licensed parameters are located in the Quality Assurance office and are available upon 
request.
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NELAP Accredited Test Methods 

MATRIX: Air
Description of Test Method
Determination of Polychlorinated p Dioxins & Polychlorinated
Dibenzofurans

EPA 23

MATRIX: Biological Tissue
Description of Test Method
Tetra through Octa Chlorinated Dioxins and Furans by Isotope
Dilution GC/HRMS

EPA 1613B

Brominated Diphenyl Ethers by HRGC/HRMS EPA 1614A
Chlorinated Biphenyl Congeners in Water, Soil, Sediment, and Tissue
by GC/HRMS

EPA 1668A/C

Pesticides in Water, Soil, Sediment, Biosolids, and Tissue by
HRGC/HRMS

EPA 1699

Perfluorinated Alkyl Acids in Drinking Water by SPE and LC/MS/MS EPA 537
Polychlorinated Dibenzo p Dioxins and Polychlorinated Dibenzofurans by
GC/HRMS

EPA 8280A/B

Polychlorinated Dibenzodioxins (PCDDs) and Polychlorinated
Dibenzofurans (PCDFs) by GC/HRMS

EPA
8290/8290A

MATRIX: Drinking Water
Description of Test Method
2,3,7,8 Tetrachlorodibenzo p dioxin (2,3,7,8 TCDD) GC/HRMS EPA 1613
Perfluorinated Alkyl Acids in Drinking Water by SPE and LC/MS/MS EPA 537

MATRIX: Non Potable Water
Description of Test Method
Tetra through Octa Chlorinated Dioxins and Furans by Isotope
Dilution GC/HRMS

EPA 1613B

Brominated Diphenyl Ethers by HRGC/HRMS EPA 1614A
Chlorinated Biphenyl Congeners in Water, Soil, Sediment, and Tissue
by GC/HRMS

EPA 1668A/C

Pesticides in Water, Soil, Sediment, Biosolids, and Tissue by HRGC/HRMS EPA 1699
Perfluorinated Alkyl Acids in Drinking Water by SPE and LC/MS/MS EPA 537
Dioxin by GC/HRMS EPA 613
Polychlorinated Dibenzo p Dioxins and Polychlorinated
Dibenzofurans by GC/HRMS

EPA 8280A/B

Polychlorinated Dibenzodioxins (PCDDs) and Polychlorinated
Dibenzofurans (PCDFs) by GC/HRMS

EPA
8290/8290A

MATRIX: Solids
Description of Test Method
Tetra Octa Chlorinated Dioxins and Furans by Isotope Dilution GC/HRMS EPA 1613
Tetra through Octa Chlorinated Dioxins and Furans by Isotope EPA 1613B

Work Order 1700832 Page 24 of 29



Dilution GC/HRMS
Brominated Diphenyl Ethers by HRGC/HRMS EPA 1614A
Chlorinated Biphenyl Congeners in Water, Soil, Sediment, and Tissue
by GC/HRMS

EPA 1668A/C

Perfluorinated Alkyl Acids in Drinking Water by SPE and LC/MS/MS EPA 537
Polychlorinated Dibenzo p Dioxins and Polychlorinated
Dibenzofurans by GC/HRMS

EPA 8280A/B

Polychlorinated Dibenzodioxins (PCDDs) and Polychlorinated
Dibenzofurans (PCDFs) by GC/HRMS

EPA
8290/8290A

Work Order 1700832 Page 25 of 29
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I 

17-00832 ().50~ 
SHIP TO: DATE: 71512017 ~ .- --

amec ·~ 
Amee Foster Wheeler Envlfonment & Infrastructure 

27t Mill Road 

Vista CHAIN OF CUSTODY ------

fester 
wheeler 

Chelmslord. MA 01824 
(978) 692·9090 

1104 Wmdlleld Way 

El Dorado HL~S. CA 95762 

Anen Martha Maier 

Lab Phone# (9 t61673·1520 

COC #: BARNS\70705A 

PAGE: 3 OF 3 

Project Name: .· .. _.,. Phase I Regional SI - Sames (P,roject Contar:I! , Oellise 'King Btl To: Aintic l;O$tGcWhee!erEnYlrOnmo!>t'& lnfraSlrUc:fure IOla°pQ,sal Inst~< :~ ~ i~ 

, ·Project Number: .. 291330006 PhOM Ninnber: (978).392:5339 - • 92tO;Sk)r.Paik:Couit sUl\8 200 ~-0• 3-;s:1'7'.' "Js~"'8tl)od~·. - FED·i:xr.: ~ . ,.; ·, . 
" Pro)ect Mana~r: . Kerry.Tull IPrOiectPJfase: < 010 "' '$M ii1eg(i, CA ~123 .. 

. ., " ~;W'i ~ .. , - ~Wavbia.NUniBer.. ·; . ·~N.f-Ati ,;._ 

:;ample 1n1orma11on Metriods ror Analysis t<U"tt 

I 'j • ' . 1 A ' 

"" ' !'!' , ~" . ~ a. • ~ J ( :! ., > 
' \.) 

::::> ' ;, 
\~ 

,...: 
J ' :ti .. 

"" f If) ,. ! 

~ -0 .~ 
' > 

~ 

I 
0 0 ,, . hi ' :! (/) ..r:: 

~· t~ ~ +- ~ !:.. ~ 0 

No. I Sample ID "' "" fE ~; ~ Date & Time Sampled Matrrx Sample Type ;:. ~ :~ ~~,, 
~ e 

t BARNS-06-SBOl-062917-13-15 06/29/17 13:55 so N N x \ . -, 1 
2 BARNS-06-5902-062917-13-15 06/29/17 13:45 so N N x I I I t ' , 

~- ~ 1 
3 BARNS-06-SB03-062917-13-15 06/29/17 13:10 so N N x I ' ... 1 
4 BARNS-07-GW-TW05-062917-49 06/29/ 17 09:55 WG I N N x ' 2 
$ BARNS-07-SBOl-062917-13-15 06/29/17 10:20 so I N y x II~. 3 ' . 

__&BARNS-05-S~0!-062717-DUP 06/27/17 00:00 I so FD N x I 
.,. 

~ . 1 ,,. 
1!BARNS-EB-03-063017 06/30/17 15:44 WQ EB N x --; •c ~ ' 2 ~ . . 

XI ~ r~ ,., 8 BARNS-EB-04-063017 06/30/17 15:48 WQ EB N '. ~ 2 -- -----·-f--··--
I . 

9 BARNS-EB-05-063017 06/30/17 15:50 WQ EB N x ' J:., . ' 2 - .._._ .. - -
BARNS-08·GW-TW04-063017-~ I ~ \( .. "\1;'1 

10 06/30/17 11:55 WG N N x . 
'• '.• 1 

(o 1Yt~ 
- - -11 

~ .... 
121 A 7/7J /7 I I • "L'.-' 

.\ 

Sampler's Signature: 4-11/;./'\. 1!JJ;2 Tim(jqy() 
For Lab Use 

II Ooeo COC match samples: Y or N CornrnQnl s: .... , .. ~ .. ,, ...... ,, -"ff t/A;i ~ fu.J Date: d, Time: S Broken Container: Y or N X=Analyze H=Hotd Analysis Request 

. --'- 7.l I] . o ~'L~--- COC seal rntact. Y or N Contract# W9B3l-14-D·0002 T00006 

ReceivedBy: ~ \la\v OWe~~ Ttioll 
Olher problems: V or N POii F013200677 
WSDOT con1ac1ed. Y or N ATTN: Tammie Rippie 

Relinquished By/AtfiiiOtion: ·· ' Oat : ~Time: Date contacte<I: Base Lead: Todd Coffin 
Field Lead: Craig.keating@amecfw.com 

Received By! Dato: Time: CoolerTempe1atuce al cecerpt: --·c 
NUMBER OF COOLERS SENT: I 

Relinquished By/Affiliation: Date: T ime: 

Co G '(of!: eel v'eb\ vlrA ~(i\\ vY\ 1/n/tl, ~ fe"J\ Jto\ Received By (LAB): Date: Time: 
\N 1(\lfl1 
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4 '5: 
amec · ·• 
fost er 
wheeler 

Project Name: 
Project Number 
Prolect Manager: 

~ample 1n1ormat1on 

No. Sample ID 

1 BARNS-06-SBOl-062917- 13-15 

2 BARNS-06-SB02-062917-!3-15 

3 BARNS-06-SB03-062917-13-15 

4 BARNS-07-G W-TW05-062917-49 

s BARNS-07-SBOl-062917-13-15 

6 BARNS-05- SBOl-062717-DUP 

7 BARNS-EB-03-063017 

a BARNS-EB- 04-063017 

9 BARNS-EB-05-063017 

10 BARNS-08-GW-TW04-063017-37 

11 

12 11 
Sampler's Signature: 

cm~· JI 
Relinquished By/Affiliation: '-"' V Cf:I

1 
I~,, _ 

Amee Foster Wheeler Environment & Infrastructure 
271 Mill Road 
Chelmsford, MA 01824 
(978) 692-9090 

Phase I Regional SI - Barnes Project Contact: Denise King 

SHIP TO: 

Vista 
1104 Windfield Way 
El Dorado Hills. CA 95762 
Atten. Martha Maier 
Lab Phone# (916) 673-1520 

291330006 Phone Number. (978) 392-5339 
Kerrv Tull Project Phase: .Q10 -

""' Cl 
~ 
<.J 
:::> 

r...: 
""' 10 

Cl 
-n 
0 en L 

~ -+-
Cl) 

Date & Time Sampled Matrix Sample Type ~ :::< 
06/29/17 13:55 so N N x 
06/29/17 13 :45 so N N x 
06/29/17 13:10 so N N x 
06/29/17 09:55 WG N N x 
06/29/17 10:20 so N y x 
06/27 / 17 00:00 so FD N x 
06/30/17 15:44 WQ EB N x 
06/30/17 15:48 WQ EB N x 
06/30/17 15:50 WQ EB N x 
06/30/17 11:55 WG N N x 

1100882 c).5°~ 
DATE: 71~1Wt 7 

CHAIN OF CUSTODY ------
COC #: BAANS1 70705A 

PAGE: 3 OF 3 

Bill To: Amee Foster Wheeler Environment & Infrastructure Disposal Instructions: LAB 

9210 Sky Pall< Court Surte 200 Shipment Method: FE DEX 
San DleQo, CA 92123 Waybill Number: NIA 

Metnoas ror Ana1ys1s HU~H 

(/) 
~ 

11: w ;;,:. 

~ ~ 0 
Ill ~ 

~ ~ 5 
~ 0 5- 0 

J: J: J: a 
~ ~· i::' 

0 9 <n J: 

1 

1 

1 

2 

3 

1 

2 

2 

2 

1 -

1/r/!J Timoql{() For Lab Use 
Does COG match samples: Y or N Comments: 

~f<U D7efd/7 Tim; CJ'{S Broken Container: Y or N X=Analyze H=Hold Analysis Request 
COG seal intact Y or N Contract# W9133L-14-D-0002 T00006 

Received By: \100~ f!'J6\..., D~16/1q. Tiioll 
Other problems: Y or N PO# F013200677 
WSDOT contacted: Y or N ATIN : Tammie Rippie 

Relinquished By/Affiliation: -~ . Datil: I ' Time: Date contacted: Base Lead: Todd Coffin 
Field lead: Cra ig.keating@amecfw.com 

Received By: Date: Time: Cooler Temperature at receipt: ---' C 
NUMBER OF COOLERS SENT: t 

Relinquished By/Affiliation: Date: Time: 

Received By (LAB): Date: Time: 
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Sample Log-in Checklist 

Vista Work Order#: ___ / 10 ____ 0_' ""'-8_?>_2 _____ TAT ~}el 
Date/Time Initials: Location: W\C2-Samples 

~(b(n 014G ~ Arrival: 
Shelf/Rack: ~(fi, 

Date/Time Initials: Location: V{t<.-~ 
Logged In: or/ob(r?r JOO( lflJ-1> f:.-1-

Shelf/Rack: 

Delivered By: fedE; UPS On Trac GSO OHL Hand Other 
Delivered 

Preservation: '-.::_J-CfL) Blue Ice Dry Ice None 

Temp °C: D.q (uncorrected) Time:\~ 
O~S Probe used: YesD N~ 

Thermometer ID: IR-2 
Temp °C: (corrected) 

NO NA 

Shi v 

Shi Custod Seals Intact? v' 

Shi Documentation Present? .; 

Airbill Trk# ,,/ 

Sam le Container Intact? 

Sam le Custod Seals Intact? 

Chain of Custod I Sam le Documentation Present? v' 

v 

Preservation Documented: Tnzma None Yes 

Shipping Container Client Return Dispose 

Comments: 5'~~t>tl l~I ID: 

SM.N~ -t>8-t,w, TWD<1-o~:;o 1q -3Y., li/t> 

ID.: LR- SLC Rev No.: O Rev Date: 0511812017 Page: 1of1 
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Chain of Custody Anomaly/Sample Acceptance Form 

Client: AMEC Foster Wheeler Workorder Number: 1700832 
Contact: Denise King Date Received: 06-Jul-17 09:46 
Email: Denise.king@amecfw.com Documented by/date: B.Benedict 07/06/2017 
Phone: (978) 392-5339 

Please review the following information and complete the Client Authorization section. To comply with NELAC regulations, we must receive 
authorization before proceeding with sample analysis. 

Thank you, 

Martha Maier 
mmaier@vista-analytical.com 
916-673-1520 

The following information or item is needed to proceed with an11lysl$: 

D Complete Chain-of-Custody D Preservative 

D Test Method Requested D Sample Identification 

D Analyte List Requested D Sample Collection Date and/or Time 

D Other: 

The fo lJowlng anomolies were noted. Authorization is needed to proceed with ana lysis. 

D Temperature out.side < 6°C Range 

Temperature ___ °C 

~ Sample ID Discrepancy: See Comments 

D Sample Holding Time Missed 

D Custody Seals Broken 

Comments: 
coc 10: 
BARNS·08-GW-TW04-063017-37 

C lient Authorization 

Samples Affected: 

Ice Present? Yes No Melted 

D Insufficient Sample Size 

D Sample Container(s) Broken 

D Incorrect Container Type 

Label ID: 
BARNS-08-GW-TW04-0630l 7-36 

D Collector's Name 

D Sample Type 

D Sample Location 

Proceed with Analysis: ~ NO Signature and Date ~Yti~~ ~ -\0"' 'lll 1'1 

Client Comments/Instructions _p._e"""''f;..__;:e;;...:.M_~_\ -=-\ _-fy\).:-;.._......;..m._;___,T'"""O--'-~ ~ffi n , tb e. J wry \e- 1 P C1h 1vle 

\\ f,AHf I-1>'6- l1 V" - TW O~- Oto)1> 11- ~G'~ 
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Sample Receipt.............................................................................................. 19
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ANALYTICAL RESULTS
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DATA QUALIFIERS & ABBREVIATIONS 

B  This compound was also detected in the method blank. 

 D  Dilution 

 E  The associated compound concentration exceeded the calibration range of 
the instrument. 

 H  Recovery and/or RPD was outside laboratory acceptance limits. 

 I  Chemical Interference 

 J  The amount detected is below the Reporting Limit/LOQ. 

 M  Estimated Maximum Possible Concentration.  (CA Region 2 projects only) 

 *  See Cover Letter 

 Conc.  Concentration 

 NA  Not applicable 

 ND  Not Detected 

 TEQ  Toxic Equivalency 

Unless otherwise noted, solid sample results are reported in dry weight.  Tissue samples are 
reported in wet weight. 
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CERTIFICATIONS 

Accrediting Authority Certificate Number 
Arkansas Department of Environmental Quality     17-015-0     

California Department of Health – ELAP   2892 

DoD ELAP - A2LA Accredited - ISO/IEC 17025:2005 3091.01 

Florida Department of Health     E87777-18       

Hawaii Department of Health N/A 

Louisiana Department of Environmental Quality 01977 

Maine Department of Health 2016026 

Minnesota Department of Health 1175673 

Nevada Division of Environmental Protection CA004132017-1 

New Hampshire Environmental Accreditation Program 207716 

New Jersey Department of Environmental Protection CA003 

New York Department of Health 11411 

Oregon Laboratory Accreditation Program 4042-008 

Pennsylvania Department of Environmental Protection 013 

Texas Commission on Environmental Quality T104704189-17-8 

Virginia Department of General Services 8621 

Washington Department of Ecology C584 

Wisconsin Department of Natural Resources 998036160 

 

Current certificates and lists of licensed parameters are located in the Quality Assurance office and are available upon 
request.
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NELAP Accredited Test Methods 

MATRIX: Air
Description of Test Method
Determination of Polychlorinated p Dioxins & Polychlorinated
Dibenzofurans

EPA 23

MATRIX: Biological Tissue
Description of Test Method
Tetra through Octa Chlorinated Dioxins and Furans by Isotope
Dilution GC/HRMS

EPA 1613B

Brominated Diphenyl Ethers by HRGC/HRMS EPA 1614A
Chlorinated Biphenyl Congeners in Water, Soil, Sediment, and Tissue
by GC/HRMS

EPA 1668A/C

Pesticides in Water, Soil, Sediment, Biosolids, and Tissue by
HRGC/HRMS

EPA 1699

Perfluorinated Alkyl Acids in Drinking Water by SPE and LC/MS/MS EPA 537
Polychlorinated Dibenzo p Dioxins and Polychlorinated Dibenzofurans by
GC/HRMS

EPA 8280A/B

Polychlorinated Dibenzodioxins (PCDDs) and Polychlorinated
Dibenzofurans (PCDFs) by GC/HRMS

EPA
8290/8290A

MATRIX: Drinking Water
Description of Test Method
2,3,7,8 Tetrachlorodibenzo p dioxin (2,3,7,8 TCDD) GC/HRMS EPA 1613
Perfluorinated Alkyl Acids in Drinking Water by SPE and LC/MS/MS EPA 537

MATRIX: Non Potable Water
Description of Test Method
Tetra through Octa Chlorinated Dioxins and Furans by Isotope
Dilution GC/HRMS

EPA 1613B

Brominated Diphenyl Ethers by HRGC/HRMS EPA 1614A
Chlorinated Biphenyl Congeners in Water, Soil, Sediment, and Tissue
by GC/HRMS

EPA 1668A/C

Pesticides in Water, Soil, Sediment, Biosolids, and Tissue by HRGC/HRMS EPA 1699
Perfluorinated Alkyl Acids in Drinking Water by SPE and LC/MS/MS EPA 537
Dioxin by GC/HRMS EPA 613
Polychlorinated Dibenzo p Dioxins and Polychlorinated
Dibenzofurans by GC/HRMS

EPA 8280A/B

Polychlorinated Dibenzodioxins (PCDDs) and Polychlorinated
Dibenzofurans (PCDFs) by GC/HRMS

EPA
8290/8290A

MATRIX: Solids
Description of Test Method
Tetra Octa Chlorinated Dioxins and Furans by Isotope Dilution GC/HRMS EPA 1613
Tetra through Octa Chlorinated Dioxins and Furans by Isotope EPA 1613B
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Dilution GC/HRMS
Brominated Diphenyl Ethers by HRGC/HRMS EPA 1614A
Chlorinated Biphenyl Congeners in Water, Soil, Sediment, and Tissue
by GC/HRMS

EPA 1668A/C

Perfluorinated Alkyl Acids in Drinking Water by SPE and LC/MS/MS EPA 537
Polychlorinated Dibenzo p Dioxins and Polychlorinated
Dibenzofurans by GC/HRMS

EPA 8280A/B

Polychlorinated Dibenzodioxins (PCDDs) and Polychlorinated
Dibenzofurans (PCDFs) by GC/HRMS

EPA
8290/8290A
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am~tf 
foster 
wheeler 

Proiect Name: 
Prqec!Number 

Pro1ect Manager 

~amp1e 1monmmon 

No. Sample ID 

1 BARNS-05-SBOl-062717-0-2 
2 BARNS-04-SB02-062917-13-15 

3 BARNS-04-SB02-062617-0-2 
4 BARNS-01-SB02-062617-0-2 

5 BARNS-01-SBOl-062617-0-2 

s BARNS-04-SB03-062617-0- 2 
7 BARNS-07-SB02-062617-0- 2 
8 

9 

10 

11 

12 

Sampler's Signature: 

Shawna lacozzi - Amee Foster Wheeler 

Relinquished By/Affiliation: 
Shawna lacozzi - Amee Foster Wheeler 

Amee Foster Wheeler Environment & Infrastructure 

271 Mill Road 
Chelmsford, MA 01824 

(978) 692-9090 

Phase I Regional SI - Barnes Proiect Contact Denlse King 

SHIP TO: 

Vista 

1104 Windfield Way 
El Dorado Hills. CA 95762 

Atten: Martha Maier 
Lab Phone# (916) 673-1520 

110083?:> o. 5 °CJ 
DATE: 7f7/2017 

CHAIN OF CUSTODY 
C OC #: BARNS170707A 

PAGE: 1 OF 

Bill To Amee Foster Wheeler Environment & lnfrastrllctu"' Disposal Instructions LAB 

291330006 Phone Number (978) 392-5339 9.210 Sky Pall< C<>urt Surte 2QP Sht0inerit Method FEDE)( 

f<enyTLJll - Project Phase· 010 San Diego, CA ll2123 Waybi ll Number NIA 

Metnoas ror Ana1ys1s n.,o>c 

"" Dl 
:E 
" '.:) 

,...: "' 
., 
m 

(Y) UJ ~ 
LO ~ ~ 

0 
-u 0 < 

(/) 
0 "' <' -<= " " " ., ~ .... 0 0 0 ... $ 9 (/) 
., J: J: J: m 

Date & Time Sampled Matrix Sample Type ::;; :E :!. ~. "' ~ 0 !;! 

06/ 27/17 09 :40 so N N x 1 

06/29/17 09:40 so N N x 1 

06/ 26/ 17 10:43 so N N x 1 

06/ 26/ 17 08:30 so N N x 1 
06/ 26/17 08:20 so N N x 1 

06/ 26/ 17 10:53 so N N x 1 

06/26/ 17 11:55 so N N x 1 

Date: Time: For Lab Use 

5-Jul- 17 9:40 Does COC match samples: Y or N Comments: 

Date: Time: Broken Container. Y or N X=Analyze H=Hold Analysis Request 
5-Jul- 17 9:45 COC seal intact: Y or N Contract Ii W9133L-14-0-0002 T00006 

Ri/;it:~~1'D '-f6! JJ_/Aftv, p 11/1-fr liit:R,1r.,, Ti7i'1Utl 
Other problems: Y or N POii F013200677 
WSDOT contacted: Y or N ATIN: Tammie Rippie 

Relinquished By/Affiliation: - • v Dale: Time: I Date contacted: Base Lead: Todd Coffin 
Field lead: Craig.keat ing@amecfw.com 

Received By: Date: Time: Cooler Temperature at receipt ---·c 
NUMBER OF COOLERS SENT: 

Relinquished By/Affiliation: Date: Time: Notes: 

15-Day TAT requested. 

Received By (LAB): Date: Time: 
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~·Vista Sample Log-in Checklist 
Anolyll<Ol "'bom1••Y ~ 

Vista Work Order#: -~1_1{)~_0_6~6-~ _______ TAT ____ _ 

Date/Time Initials: 
Samples 

~(b{lrt 01~G ~ Arrival: 

Date/Time Initials: 
Logged In: ar/ob(t~ l5L/2 ~ 
Delivered By: ~edE~ UPS On Trac GSO OHL 

Preservation: '-' ,,...., ) Blue Ice 

Temp °C: 6oq (uncorrected) Time:\~ 
Temp °C: CtS (corrected) Probe used: YesD N~ 

Shi in Documentation Present? 

Air bill Trk# 

Sam le Container Intact? 

Preservation Documented: Trizma 

Shipping Container Client 

Comments: ~O.mplt. la.W :ro 
&rr>s -o5 -58 01-0,2111 ... 06 - o?. 

&ms .. 04 ~.Si30J '"'O~ 2q 11 -1.3-IC 
8irns-6L1-S8"~ -6(,;;~11 -oo-D~ 
f>«.rrl 5 ., ~- SBo?. - 6~ 'i. ~/ 1 -()tf .. 6?. 

()/ 
'3ct r n s -o / .. s 81J I - 6 '4 ~ ~ I~ " ~ <J - d ?. 

ID.: LR- SLC Rev No.: 0 Rev Date: 0511812017 

~n!>- o V -S/3o3-6 6~(pl? -~ -o;,. 
5ctYVJ _s ... OJ.. -5f3o ;>. - 0f;;J'7/7 -00 -6 ')_ 

Location: WR-2 
Shelf/Rack: tJ{{l 
Location: Wt<.-'d-

Shelf/Rack: 
£.-1-

Hand 
Delivered 

Dry Ice 

Thermometer ID: 

1 

Page: 1 of 1 

0rp(z~/t 1 
0~(2-~/ ( '1 

Other 

None 

IR-2 

Dispose 
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Chain of Custody Anomaly/Sample Acceptance Form 

Client: AMEC Foster Wheeler 
Contact: Denise King 

Work~er Number: 1700833 
Date Received: 06-Jul-17 09:46 

Email: Denise.king@amecfw.com DocuJnented by/date: B.Benedict 07/06/2017 
Phone: (978) 392-5339 

Please review the following information and complete the Client Authorization section. To comply with NELAC regulations, we must receive 
authorization before proceeding with sample analysis. 

Thank you. 

Martha Maier 
mmaier@vista-analytical.com 
916-673-1520 

The following information or Hem is needed to proceed with analysis: 

~ Complete Chain-of-Custody D Preservative 

D Test Method Requested DD Sample identification 

D A nalyte List Requested Sample Collection Date and/or Time 

D Other 

The following a nomalies were noted. Authorization is needed to proceed with analysis. 

D Temperature outside < 6°C Range 

B 
D 

Temperature ___ °C 

Sample ID Discrepancy 

Sample Holding Time Missed 

Custody Seals Broken 

Comments: 

Client Authorization 

Samples A fTected· 

Ice Present? 

D 
D 
D 

Yes No Melted 

Insufficient Sample Size 

Sample Comainer(s) Broken 

Incorrect Container Type 

Collector's Name 

Sample Type 

Sample Location 

Proceed with Analysis: i§} NO 

Client Comments/lnstruclioos A ~ p 'f cf 
Signature and Date ~!\,4&p~~ 1- \O· \J 

hl e Wt V'I ov f- l't>Vl fi\JUt vi o,, em a\\ 

O'n Jv\ ~ ' '2-0 I . 


