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ACRONYM LIST 

bgs  below ground surface 

BLP  Board of Light and Power 

COC  Chain of Custody 

DI  Deionized Water 

DOT  Department of Transportation 
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ft  Feet 
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GRCC  Generic Residential Cleanup Criteria 

GSI  Groundwater Surface Water Interface 
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PFOS  perfluorooctane sulfonate 

POC  Point of Contact 

ppt  parts per trillion 

PVC  Polyvinyl chloride 

QC  quality control 

SAP  Sampling Analysis Plan 

SOP  Standard Operating Procedure 

USCS  Unified Soil Classification System 

USEPA  United States Environmental Protection Agency 

VAS  Vertical Aquifer Sampling 
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1 INTRODUCTION 

Wood Environment & Infrastructure Solutions, Inc. (Wood), have prepared this per- and polyfluorinated 

alkyl substances (PFAS) Data Gap Investigation (DGI) Work Plan for the former JB Sims Generating Station 

located in Harbor Island, City of Grand Haven, Michigan (Site) for HDR Michigan, Inc. (HDR) on behalf of 

the City of Grand Haven. 

1.1 Site Description 

The Site is located on the southwestern portion of Harbor Island in Grand Haven, Michigan, and is 

operated by the Grand Haven Board of Light and Power (BLP). The Site is situated on Harbor Island with 

the Grand River and the South Channel of the Grand River surrounding the island, which flows in a 

westerly direction toward Lake Michigan located about one mile west of the Site. Figure 1 depicts the 

location of the Site relative to the surrounding area. 

According to the Grand Haven BLP’s Environmental Restoration Plan overview, Harbor Island has been 

used for industrial purposes and waste disposal for over 100 years for city trash, dredge materials, and 

coal ash from JB Sims Plant Units 1 & 2 impoundments among other previous industrial uses. According 

to publicly available information, it appears that contamination is existing on site but limited to PFAS, 

volatile organic compounds, cyanide, ammonia and Coal Combustion Residuals (CCR) Constituents of 

Concern which is covered under the Federal CCR Rule 40 CFR §257 and Part 115, Solid Waste 

Management, of the NREPA, 1994 PA 451, as amended under the supervision of Michigan Department of 

Environment, Great Lakes, and Energy (EGLE). 

PFAS contamination is initially suspected to be related to the trash dumped at the Site. Previous 

investigations’ soil boring logs show trash ranging in depth between 5 and 16 feet (ft) below ground 

surface (bgs) and was identified as “wood, leather, concrete cuttings, metal shavings, glass, rubber and 

trace metals”. The exact location of the trash/dump site is unknown. Figure 2 shows the Man Altered 

locations within the Site as referenced in the 1993 Harbor Island Master Plan prepared to the City of Grand 

Haven by Ayres, Lewis, Norris & May, Inc. The Man Altered locations are the suspected historical dump 

locations. 

1.2 Previous Investigations/Regulatory Involvement 

Groundwater investigations began at the Site in 2017 to include activities associated with CCR. PFAS 

investigations began on May 21, 2021 and continued through January 2022 at selected locations as shown 

on Table 1. In general, PFAS concentrations only exceeded USEPA’s Lifetime Health Advisory of 70 
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nanograms per liter (ng/L)/parts per trillion (ppt) for either perfluorooctane sulfonate (PFOS) or 

perfluorooctanoic acid (PFOA) at five monitoring wells (MW-02, MW-03, MW-06, MW-08 and MW-10) 

and at two piezometers (PZ-13 and PZ-32). The concentrations of PFOA ranged between 8.23 ng/L and 

134.68 ng/L for the locations that exceeded. The concentrations of PFOS ranged between 17.26 ng/L and 

289.88 ng/L for the locations that exceeded. PFAS analytical results exceeded the EGLE Maximum 

Contaminant Level (MCL) at 22 locations (MW-01R, MW-02, MW-03, MW-04, MW-06, MW-08, MW-09, 

MW-10, PZ-11, PZ-12, PZ-13, PZ-17, PZ-18, PZ-20, PZ-23, PZ-24, PZ-25, PZ-26, PZ-28, PZ-30, PZ-31, and PZ-

32). Figure 3 shows the PFAS concentration map from the January 2022 sampling event. Figure 4 shows 

the highest PFAS concentration map from the surface water samples collected at the Site. The PFAS 

compounds analyzed were the Michigan 28-analyte PFAS List. 

The PFAS analytical results indicate that municipal solid waste may be the source however, there are no 

concentrations with the magnitude indicative of a source area (i.e., exceeding 1,000 ng/L). In addition, 

some of the boring logs that showed trash, had either PFAS concentrations not detected above laboratory 

detection limits ( MW-07) or detections not exceeding any criteria (MW-04, MW05 andPZ-15 ) suggesting 

that the trash may not be the PFAS source. The PFAS analytical results for PZ-13 located at the west side 

of the Site, closer to the Grand River, showed the highest PFAS concentrations including the precursors 

indicating a PFAS source or a source is closer to that location. The soil boring log for PZ-13 did not show 

any trash component within the soil column. 

1.3 Geological Information 

The Site is located in an area of glacial drift (consisting of fine to medium sand with occasional beds of 

gravel) which is underlain by Marshall Sandstone. The glacial drift is between 100 to 200 feet thick in the 

area. 

The former 3A/B Impoundments were engineered clay lined above ground units built over a field of ash 

from Units 1 & 2. The inactive 1/2 Impoundment was a depression in the ground where sluiced ash was 

disposed. The Site was also previously used as the city dump. Materials documented from the former 

dump consist of a layer of mixed debris which includes glass, wood, plastic, ceramic, concrete, leather, 

brick and metal within a matrix of dark-grey to black, fine-grained sand. The extent of the historic trash 

dump is detailed in the ERM Report titled “Coal Ash Delineation Sampling Results, Grand Haven Board of 

Light & Power, Grand Haven, Michigan” dated February 8, 2016 (ERM, 2016). 
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1.4 Surface Water 

Harbor Island, the location of the Site is located in the Grand River. The Grand River discharges into Lake 

Michigan, which is located approximately one mile to west of the Site. 

1.5 Groundwater 

Groundwater was encountered between 5 and 15 ft bgs within the unconsolidated fill material, which 

consists of fine sand, ash, and municipal solid waste, located above the silt and clay unit. As described in 

the Groundwater Monitoring System Certification, (ERM, 2017b), sand in the uppermost aquifer assumes 

an effective porosity of 30 percent (%) and consists of poorly-graded fine sand with an estimated hydraulic 

conductivity of 27 feet per day and well-graded fine sand with an estimated hydraulic conductivity of 53 

feet per day. Golder conducted site aquifer performance testing in September of 2021. The results of the 

aquifer performance testing provide additional data for updating the hydraulic conductivity. The recently 

calculated hydraulic conductivity for the areas west of the wetland is an average range of 0.19 feet per 

day to 242 feet per day. Golder also assumed Kz/Kr of 0.01 which is 100 times greater than Kz. This wide 

range of variability is the result of the varying fill materials that form Harbor Island. In addition, a 

calculated hydraulic conductivity for the piezometers located on the eastern side of the wetland is an 

average 8.34 feet per day (Golder, 2022). 

Localized groundwater flow is radially inward when river levels are high and radially outward when the 

river levels are low affecting the zone of groundwater flux along the water’s edge. This determination of 

groundwater flow is based on three months of data (October, November and December of 2021). 

Localized flow direction and gradients across the Site are also influenced by precipitation and surface 

infiltration, particularly in wetland areas or where the water table is in direct contact with the surface 

water. (Golder, 2022). In general, the groundwater flow directions change seasonally.
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2 SAMPLING RATIONALE 

The PFAS investigation will be completed to meet the following objectives: 

1) Evaluate PFAS concentrations across Harbor Island and to locate the potential sources; 

2) Evaluate the historical conditions and to see if there is a link between the historical dumping 

operations and PFAS; and 

3)  Determine if there is a correlation between surface water concentrations at the Grand River and 

the PFAS concentrations observed onsite. 

To achieve these goals, the PFAS investigation will consist of a Hydrogeologic Investigation; activities for 

this effort are discussed in the following subsections. Other non-CCR analytes will not be analyzed during 

this phase as this is an investigation is to understand the source of the PFAS contamination. 

2.1 Data Gap Investigation 

The DGI will consist of the following: 

• The submittal of a Wetland Permit application to complete drilling within the wetland. 

• The installation of up to 40 Vertical Aquifer Sampling (VAS) borings. Some of these will be 

completed in stages as step-outs depending on concentrations of PFAS observed in soil and 

groundwater samples; 

o VAS boring depths and sample collection intervals are subject to change based on site 

observations. Groundwater will be collected at each location, but drilling will cease once 

trash is no longer observed at a boring (Figure 5). 

• Up to two PFAS groundwater samples will be completed from each VAS location; The first sample 

location will be collected at groundwater table and then the location of where the most trash has 

been observed (Figure 5). If trash is not observed within the boring, only one sample will be 

collected from the first encountered groundwater depth; 

• The installation of four direct push technology (DPT) borings. 

o DPT boring depths and sample collection intervals are subject to change based on site 

observations. Groundwater will be collected at each location, but drilling will cease once 

trash is no longer observed at a boring or 20 feet has been reached, whichever comes 

first; 

• The collection of up to 44 subsurface soil samples; 
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• The installation of up to 10 permanent groundwater monitoring wells based on the 10 highest 

PFAS locations; 

• The gauging and sampling of new and existing permanent groundwater monitoring wells; 

• The collection of up to 6 surface water samples. This will be completed as a part of the initial DGI 

and will not be associated with the quarterly sampling. Wetland samples will not be included in 

this investigation and will only be included during quarterly monitoring; and 

• All new monitoring wells and 10 existing monitoring wells will be sampled and gauged quarterly 

for a year. Quarterly sampling will also include collection of up to six surface water samples from 

stilling wells and additional surface water locations located at the Site. 
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3 REQUEST FOR ANALYSES 

Analyses of samples will be analyzed for PFAS by MERIT Laboratories, Inc. located in East Lansing, Michigan 

using Liquid Chromatography and Tandem Mass Spectrometry (LC-MS/MS) for 31 PFAS analytes by United 

States Environmental Protection Agency (USEPA) Method 8327 Michigan 31 List, with a standard 15-day 

turnaround time. 

The Michigan 31 PFAS compound analytical suite that will be used for the analysis of soil, groundwater 

and surface water collected as part of this scope of work include: 

1. Perfluorotetradecanoic acid (PFTeDA) 

2. Perfluorotridecanoic acid (PFTrDA) 

3. Perfluorododecanoic acid (PFDoA) 

4. Perfluoroundecanoic acid (PFUnA) 

5. Perfluorodecanoic acid (PFDA) 

6. Perfluorononanoic acid (PFNA) 

7. PFOA 

8. Perfluoroheptanoic acid (PFHpA) 

9. Perfluorohexanoic acid (PFHxA) 

10. Perfluoropentanoic Acid (PFPeA) 

11. Perfluorobutanoic Acid (PFBA) 

12. Perfluorodecanesulfonic acid (PFDS) 

13. Perfluorononanesulfonic acid (PFNS) 

14. PFOS 

15. Perfluoroheptanesulfonic acid (PFHpS) 

16. Perfluorohexanesulfonic acid (PFHxS) 

17. Perfluoropentanesulfonic acid (PFPeS) 

18. Perfluorobutanesulfonic acid (PFBS) 

19. Perfluoroocatanesulfonamide (PFOSA) 

20. 1H,1H,2H,2H-Perfluorodecanesulfonic acid (8:2FTS) 

21. 1H,1H,2H,2H-Perfluorooctanesulfonic acid (6:2FTS) 

22. 1H,1H,2H,2H-Perfluorohexanesulfonic acid (4:2FTS) 

23. 2-(N-Ethylperfluorooctanesulfonamido) acetic acid (N-EtFOSAA) 

24. 2-(N-Methylperfluorooctanesulfonamido) acetic acid (N-MeFOSAA) 
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25. Hexafluoropropylene oxide dimer acid (HFPO-DA) 

26. 11-chloroeicosafluoro-3-oxaundecane-1-sulfonic acid (11Cl-PF3OUdS) 

27. 9-chlorohexadecafluro-3-oxanone-1-sulfonic acid (9Cl-PF3ONS) 

28. 4,8-dioxa-3H-perfluoroononanoic acid (ADONA) 

29. Perfluoro-4-ethylcyclohexanesulfonic Acid (PFECHS) 

30. Perfluorobutylsulfonamide (PFBSA) 

31. Perfluorohexanesulfonamide (PFHxSA) 

In addition to the 31 PFAS listed above, the samples will be analyzed for 5:3 Fluorotelomer Carboxylic Acid 

(5:3 FTCA), which is a common PFAS compound found landfill leachate. These lists may be revised as 

required as federal regulatory requirements and/or other promulgated state standards are determined. 

In addition, the analysis of Investigation Derived Waste (IDW) characterization samples will be analyzed 

by Trace Analytical. Analytes required for waste characterization are currently unknown and will be 

determined by the waste disposal facility at the time of IDW disposal. 

3.1 Analyses Narrative 

Field quality control (QC) samples will be collected to provide additional data that will be used to evaluate 

whether the sample collection and handling procedures have affected the quality of the samples. A 

summary of field QC samples are discussed in Section 8. 

3.2 Analytical Laboratory 

For this project, samples collected for PFAS analysis will be compared to the following: 

Soil samples – EGLE GRCC Groundwater Surface Water Interface (GSI) for Groundwater Protection values 

(surface and subsurface): 

• PFOS - 240 ppt 

• PFOA – 10,000,000 ppt 

Surface water samples – EGLE PFAS Surface Water Criteria (not used as a drinking water source) 

• PFOS – 12 ppt 

• PFOA – 12,000 ppt 

Surface Water samples – EGLE PFAS Surface Water Criteria (used as a drinking water source) 

• PFOS – 11 ppt 

• PFOA – 420 ppt 
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Groundwater samples –EGLE PFAS Drinking Water MCLs: 

• PFOS - 16 ppt 

• PFOA – 8 ppt 

• PFHxA – NA/400,000 ppt 

• PFHxS – NA/51 ppt 

• PFNA – NA/6 ppt 

• PFBS – NA/420 ppt 

• HFPO-DA – NA/370 ppt 
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4 FIELD METHODS AND PROCEDURES 

Proper sampling procedures are a key component to an effective sampling program. All environmental 

sampling at the Site will continue to be performed by properly trained personnel in accordance with the 

methods presented in this Sampling and Analysis Plan (SAP). The approach to conducting the 

hydrogeological investigation is described in the following subsections. 

4.1  Hydrogeologic Investigation Sampling 

To evaluate concentrations of PFAS in soil and groundwater near source locations and to determine 

groundwater flow direction, the installation of soil borings, monitoring wells, temporary monitoring wells, 

and the collection of groundwater, soil, and surface water samples for PFAS analysis will be completed. 

4.1.1 Preparation and Pre-mobilization 

Prior to Site mobilization, it will be necessary to complete multiple pre-mobilization activities including 

coordinating with the BLP’s point of contact (POC) and obtaining utility clearances and dig permits. 

Sufficient time must be allotted for coordination of permits and approvals, where required. Work will be 

conducted in accordance with relevant regulations and in coordination with the BLP’s POC. 

Utility Clearances and Dig Permits – Prior to the commencement of drilling activities, Wood will hire a 

private utility locator contractor and submit the necessary applications through the MISS Dig system to 

have utilities located prior to drilling. Drilling operations will not begin until all underground hazards have 

been located. To assist with utility location, utility maps may be requested from the POC showing the 

locations of utilities and other infrastructure features at each investigative area. In addition, the first 5 

feet bgs will be completed with a hand auger to ensure underground utilities are not compromised during 

boring advancement. After preparation and pre-mobilization activities are complete, Wood will mobilize 

to the Site. 

4.1.2 Temporary Monitoring Well Installation and Sampling 

Up to four (4) temporary monitoring wells will be advanced in the investigative areas (Figure 5). 

Temporary monitoring wells will be advanced using a track-mounted Geoprobe®-type drill rig until the 

water table is encountered as described in standard operating procedures (SOP) AFW-19 (Temporary 

Monitoring Well Installation – Direct Push Extractable Screen) (Attachment A). The first five feet will be 

advanced using a hand auger. 



Former JB Sims Generating Station -Harbor Island 
PFAS Data Gap Investigation Work Plan 
Grand Haven, Michigan 
 

 
 Page 10 

Soil cores will be collected continuously, visually screened for evidence of chemical impacts (e.g., 

discoloring or staining), and logged in accordance with the Unified Soil Classification System (USCS) by a 

Wood geologist and documented on soil boring logs (Attachment B). 

The borehole will be advanced until the water table is reached (expected to be between 10 and 15 ft bgs), 

and a temporary (5 ft) screen will be installed intercepting the water table. The well system will be purged 

to ensure drilling water used has been removed using a peristaltic pump. The temporary monitoring well 

will be developed by purging a minimum of three times the volume of drilling water introduced plus three 

times the well volume with methods described in SOP AFW-05 (Monitoring Well Development) 

(Attachment A). Temporary monitoring well development activities will be documented on electronic 

monitoring well development forms (Attachment B). 

Upon completion of well development, groundwater samples will be collected using low-flow methods as 

described in SOP AFW-03 (Groundwater Sampling), EGLE Groundwater PFAS Sampling Guidance 

(Attachment A). Temporary monitoring well groundwater samples will be analyzed for the Michigan 31 

List for PFAS compounds described in Section 3.0. Development water and purged water will be poured 

back next to the groundwater sampling location and soil cuttings from soil borings will be returned to the 

borehole. Temporary monitoring well locations will be surveyed by Wood for horizontal control using a 

handheld 6000 series global positioning system (GPS) receiver. Temporary monitoring well locations will 

be abandoned using methods described in SOP AFW-06 Borehole Abandonment and drilling/sampling 

equipment will be decontaminated upon completion of well installation. 

4.1.3 Vertical Aquifer Sampling 

Up to forty (40) VAS borings will be advanced to a depth of 20 ft bgs. VAS borings will be advanced using 

a DPT drill rig. The first 5 ft will be advanced using a hand auger. Soil cores will be collected continuously, 

visually screened for evidence of chemical impact (e.g., discoloring or staining), and logged in accordance 

with the USCS by a Wood geologist and documented on soil boring logs (Attachment B). 

The borehole will be advanced until the water table is reached (the upper most sample interval will be 

collected first); a stainless steel extractable well screen (2-3 ft long), with PFAS-free rubber O-ring packer 

attached to the upper portion of the screen, will be advanced to seal off the required sample interval. The 

packer will seal off the outer drill casing and the system will be purged (developed). The sample interval 

will be purged (developed) by removing a minimum of three well volumes with methods described in SOP 

AFW-05 (Monitoring Well Development) (Attachment A). 
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Upon completion of VAS interval purging, groundwater samples will be collected using low-flow methods 

as described in SOP AFW-03 (Groundwater Sampling) and EGLE Groundwater PFAS Sampling Guidance 

(Attachment A). During the purging process, water quality parameters [pH, specific conductance, 

temperature, oxidation reduction potential, turbidity and dissolved oxygen (DO)] will be measured using 

a water quality meter prior to sample collection. Purge records, water quality parameters, and sampling 

data will be recorded on electronic groundwater sample forms (Attachment B). VAS groundwater samples 

will be analyzed for 31 PFAS compounds described in Section 3.0. 

Once the groundwater sampling is complete, the entire screen assembly and packer will be removed, 

decontaminated, and drilling will continue to the next deeper sample interval. At each VAS boring, 

groundwater samples will be collected at the top of the water table and the bottom of the boring, a 

maximum depth of 20 ft bgs. Total depth will be determined by visual observation of trash ending at the 

boring. 

Development water and purged water will be poured back next to the groundwater sampling location and 

soil cuttings from soil borings will be returned to the borehole. Temporary monitoring well locations will 

be surveyed by Wood for horizontal control using a handheld 6000 series GPS receiver. VAS boreholes will 

be abandoned using methods described in SOP AFW-06 (Borehole Abandonment) (Attachment A). 

Boreholes will be backfilled using hydrated bentonite chips for the entire borehole. Drilling and sampling 

equipment will be decontaminated upon completion of well installation. 

4.1.4 Permanent Monitoring Well Installation 

Up to ten (10) permanent groundwater monitoring wells will be installed in the investigative areas. 

Permanent monitoring well locations will be installed contingent on PFAS results of the initial sampling 

event. Groundwater monitoring wells will be installed up to a maximum depth of 20 ft bgs and will screen 

the top of the water table. At locations where VAS borings are not completed, soil cores will be collected 

using a track-mounted Geoprobe®-type drill rig until the water table is encountered (estimated maximum 

depth of 15 feet bgs) to determine water table elevation. The first 5 ft will be advanced using a hand 

auger. Soil cores will be collected continuously, visually screened for evidence of chemical impact (e.g., 

discoloring or staining), logged in accordance with the USCS by a Wood geologist and documented on soil 

boring logs located in Attachment B. 

Permanent monitoring wells will be installed by a state-licensed drilling contractor in accordance with 

state-specific requirements. Permanent monitoring wells will be installed by using a track-mounted 
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Geoprobe®-type drill rig with a hollow stem auger (HSA) as described in SOP AFW-04 (Monitoring Well 

Installation) (Attachment A). 

Permanent Monitoring wells will be constructed with 2-inches, inside diameter schedule 40 polyvinyl 

chloride (PVC) casing that will be flush-threaded and will have a threaded bottom cap installed. Well 

screens will be constructed of 2-inch inside diameter factory-cut mill-slotted pipe that will contain 

appropriate slot size based upon site-specific conditions. Monitoring wells will be installed with a 5 ft 

screen; the screen will intersect the top of the water table. Filter pack sand will consist of commercially 

available, clean silica sand with uniform sorting, or similar size compatible with the well slot size, to a 

minimum of 2 ft above the top of the screen. The annular seal and well annulus will be filled with granular 

bentonite that is hydrated during placement. The augers will be used as a tremie for filter pack placement 

and bentonite seal. The top of each well casing will be fitted with a water-tight locking cap. Each 

monitoring well will be completed with a 2-ft by 2-ft concrete pad that is a minimum of 4-inches thick and 

a flush mount water-tight well cover. Boring logs and monitoring well installation logs will be generated 

for each permanent monitoring well on forms provided in Attachment B. 

A minimum of 24-hours following permanent monitoring well installation, each well will be developed in 

accordance with SOP AFW-05 (Monitoring Well Development) (Attachment A). A minimum of 48-hours 

following monitoring well development, groundwater samples will be collected using low-flow methods 

as described in SOP AFW-03 (Groundwater Sampling), EGLE Groundwater PFAS Sampling Guidance 

(Attachment A). Permanent monitoring well groundwater samples will be analyzed for 31 PFAS 

compounds described in Section 3.0. 

Drilling equipment will be decontaminated upon completion of well installation. 

Demobilization will occur once investigations activities are completed, and the investigation areas have 

been restored to the original conditions. 

4.1.5 Soil Sampling 

Subsurface soil samples will be collected at up to (44) locations in the investigative areas (Figure 5) and in 

accordance with SOP AFW-02 (Soil Sampling) and EGLE Soil PFAS Sampling Guidance (Attachment A). 

Samples will be collected at each boring location at a depth that will be determined by Wood’s geologist 

during drilling. Soil sample collection information will be documented on electronic soil sample collection 

logs (Attachment B). Soil samples will be analyzed for Michigan 31 PFAS compounds described in 

Section 3.0. Sampling equipment will be decontaminated upon completion of boring advancement. 
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4.1.6 Surface Water Sampling 

Up to six (6) surface water samples will be collected from the Grand River which surrounds the Site 

(Figure 6). Surface water samples will be collected by immersing the laboratory-supplied sample container 

directly into the surface water body in accordance with SOP AFW-08 (Surface Water Sampling) and EGLE 

Surface Water PFAS Sampling Guidance (Attachment A). Surface water sample collection information will 

be documented on electronic surface water sample collection logs (Attachment B). Surface water samples 

will be analyzed for 31 PFAS compounds described in Section 3.0. Sampling equipment will be 

decontaminated upon completion of each surface water sample collected. 

4.1.7 Equipment Decontamination 

Drilling equipment will be decontaminated between VAS locations and the installation of monitoring wells 

following the SOP AFW-10 (Drilling, Development, and Heavy Equipment Decontamination) 

(Attachment A). A bermed, lined, central decontamination pad or portable decon station will be used for 

decontamination efforts. The decontamination pad or station will be sufficient to containerize the fluids 

produced during the decontamination process. The drill rigs will be decontaminated prior to arrival of 

execution of investigative activities. After each boring has been drilled and sampled, all down-hole 

equipment will be decontaminated prior to proceeding to the next drilling/sampling location. Steam 

cleaning will be used for all components that do not come in direct contact with samples. For components 

that come into direct contact with sample media (e.g., extractable screen and water sampling devices) 

will have the following two stage decontamination approach: 

1. Wash equipment (steam cleaning or potable water rinses); 

2. Final equipment rinse with PFAS-free water. 

4.1.8 Surveying 

Soil sample locations, surface water locations, and temporary monitoring wells will be surveyed by Wood 

personnel using a handheld Trimble GPS unit or equivalent. After the monitoring well installations and 

sampling activities are completed, newly installed monitoring wells will be surveyed by a licensed land 

surveyor. Horizontal coordinates will be surveyed to the nearest 0.1 foot and referenced to the relevant 

State Plane Coordinate System using the North American Datum (NAD) of 1983, as adjusted in 1991. 

Elevation measurements will be made both at ground surface and at a casing measurement point at each 

of the wells. Elevations will be surveyed to the nearest 0.01 foot and referenced to the North American 

Vertical Datum of 1988. The survey reference point on the monitoring well casing will be marked for future 
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reference by the surveyor. Static water levels will be measured from the top of casing of each permanent 

monitoring well to help depict the groundwater flow within the Site. 
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5 SAMPLE CONTAINERS, PRESERVATION, PACKAGING AND SHIPPING 

Sample container, volumes, and method specific preservation is documented in the Site-specific Quality 

Assurance Project Plan. Preservation will be supplied by Eurofins Lancaster or Trace Analytical and bottles 

will be “pre-doped”, preserving the sample prior to shipment to the laboratory. 

5.1 Packaging and Shipping 

All sample containers will be placed into coolers and packed and shipped in accordance with SOP AFW-11 

(Sample Handling and Custody) (Attachment A). Sample containers will be bagged to ensure sample 

containers are not in contact with wet ice, will be packed into coolers, and shipped to Eurofins Lancaster 

or Trace Analytical for overnight delivery. 
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6 DISPOSAL OF RESIDUAL MATERIALS 

IDW will consist of decontamination water, disposable personal protection equipment (PPE), and general 

trash. Purged water and development water can be poured back next to the groundwater sampling 

location or returned to the borehole and soil cuttings from soil borings can be returned to the borehole 

and do not need to be containerized and disposed of as IDW. PPE and trash will be placed in plastic bags 

and placed into sanitary trash containers and disposed at a sanitary landfill. 
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7 SAMPLE DOCUMENTATION AND SHIPMENT 

7.1 Field Documentation 

A field logbook will be maintained for documentation of pertinent field activities from each activity 

conducted during the investigation (e.g., utility clearance, sampling, and surveying). Field logs and other 

forms (except for soil boring logs) will be completed on mobile devices for the purpose of electronic data 

collection (EDC) in accordance with SOP AFW-17 (Electronic Field Forms) (Attachment A). In addition, 

digital photographs will be taken to document significant observations during activities. Field 

documentation including field notes, photographs, and other forms (e.g., sampling forms, etc.) will be 

included in the Final Technical Memorandum. 

7.1.1 Photographs 

Digital photographs will be taken to document significant observations during activities. Photographs will 

be included in Technical Memorandum upon request. 

7.2 Labeling/Sample Identification 

Hydrogeological investigation samples will be designated a unique ID and include sample intervals for 

each sample collected at VAS borings/temporary monitoring well locations. 

7.3 Sample Chain Of Custody (COC) Forms and Custody Seals 

All sample containers will be placed into coolers and packed and shipped in accordance with SOP AFW-11 

(Sample Handling and Custody) (Attachment A). COCs will accompany all samples during shipment(s) to 

respective laboratories in coolers with signed custody seals. 
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8 QUALITY CONTROL 

Field QC samples will be collected for hydrogeological investigation samples to confirm sampling and 

analytical precision. 

8.1 Field Quality Control Samples 

Field quality control samples are intended to help evaluate conditions resulting from field activities and 

are intended to accomplish two primary goals: assessment of field contamination and assessment of 

sampling variability. Field QC samples that will be obtained are discussed in the following subsections. 

8.1.1 Assessment of Field Contamination (Equipment Blanks) 

Field equipment blanks are samples that have been collected to ensure proper decontamination efforts 

are made and to ensure there is not cross-contamination between samples from sampling equipment 

during the collection process. During the hydrogeological sampling efforts, equipment blanks will be 

obtained from extractable screens and soil sampling devices. Field blanks will be collected at a rate of five 

percent for each media for samples collected that come into direct contact with non-disposable sampling 

equipment. Equipment blanks will be obtained after decontamination efforts are completed. Equipment 

blanks will be prepared by pouring laboratory-supplied deionized water (DI) directly over the sampling 

equipment and letting if flow into sample containers. 

8.1.2 Assessment of Field Variability (Field Duplicate or Co-located Samples) 

Field duplicate samples are samples that have been collected at the same location, using the same 

methods, in the sample collection process. Duplicate samples will be obtained from the same sample 

location, immediately following collection of the parent sample. The field duplicate samples will be labeled 

as “blind” and will be shipped along with field samples and analyzed by the same laboratory. Field 

duplicates will be collected at a rate of 10 percent for each media of hydrogeological samples collected. 

8.1.3 Laboratory Quality Control Samples 

Matrix spikes are known amounts of specific chemical constituents added by the laboratory to selected 

samples to evaluate the effect of the sample matrix on the preparation and analytical procedures. Matrix 

spikes are performed in duplicate and are referred to as Matrix Spikes/Matrix Spike Duplicates 

(MS/MSDs). Spike samples have the exact same identification (ID) as the original sample and are identified 

on the COC. Additional volume will be collected to accommodate laboratory analysis. MS/MSDs will be 

collected at a rate of five percent for each media of hydrogeological samples collected. 
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8.1.4 Source Water Assessment Samples 

To identify and limit trace PFAS detections introduced through low-level PFAS contamination in water 

supplied used for decontamination of drilling and sampling equipment, source water blanks will be 

submitted to the laboratory for PFAS analysis. The analytical laboratory will be responsible for providing 

PFAS-free water to use for equipment blanks. The laboratory will certify that each batch of DI water is 

PFAS-free. Water used for drilling and decontamination efforts will be sampled and submitted to the 

laboratory for PFAS analysis to ensure water sources used do not contribute to trace PFAS contamination 

during investigative activities. 

8.1.5 Temperature Blanks 

For each cooler that is shipped to the analytical laboratory, a laboratory provided container will be 

included that is marked “temperature blank.” This blank will be used by the sample custodian to check 

the temperature of samples upon receipt. 
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9 FIELD HEALTH AND SAFETY PROCEDURES 

Field activities will be conducted in accordance with the Health and Safety Plan (HSP) that will be prepared 
for this Site. Field members will conduct daily tailgate meetings prior to work beginning each day; 

documentation of meetings will be recorded in the field tablet will be maintained in the project file 
(Attachment B). Activities and hazards associated with fieldwork completed during this investigation are 

located in the Site-specific HSP. 
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Table 1
Groundwater PFAS Historical Analytical Results

Harbor Island
GRand Haven, MI

Date 5/21/21 6/24/21 10/26/21 1/11/22 5/21/21 6/24/21 10/26/21 1/11/22 5/21/21 6/24/21 10/26/21 1/11/22 5/21/21 6/24/21 10/26/21 1/11/22

4:2 FTS NC NC ng/L <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
6:2 FTS NC NC ng/L 1.79 <20 <20 <20 2.54 <20 <20 <20 4.41 <20 <20 <20 3.88 <20 <20 <20
8:2 FTS NC NC ng/L <2 <2 <2 <2 0.1 <2 <2 <2 0.14 <2 <2 <2 <2 <2 <2 <2
ADONA NC NC ng/L <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
FOSA NC NC ng/L 0.88 <10 <10 <10 0.6 <10 <10 <10 0.31 <10 <10 <10 0.37 <10 <10 <10
HFPO-DA or NC 370 ng/L 0.66 <2 <2 <2 1.29 <2 <2 <2 0.06 <2 <2 <2 0.25 <2 <2 <2
N-EtFOSAA NC NC ng/L 0.63 <10 <10 <10 0.1 <10 <10 <10 2.18 <10 <10 <10 <10 <10 <10 <10
N-MeFOSAA NC NC ng/L 0.19 <10 <10 <10 0.26 <10 <10 <10 0.19 <10 <10 <10 0.15 <10 <10 <10
PFBA NC NC ng/L <2 <2 <2 <2 <2 <2 <2 <2 <2 7.56 9.37 <2 <2 10.9 <2 18.95
PFBS NC 420 ng/L 2.51 <2 2.24 2.48 1.43 <2 <2 <2 2.24 <2 2.03 2.58 <2 3.37 3.12 4.32
PFDA NC NC ng/L <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
PFDoA NC NC ng/L <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
PFDS NC NC ng/L 0.69 <2 <2 <2 0.85 <2 <2 <2 0.75 <2 <2 <2 0.81 <2 <2 <2
PFHpA NC NC ng/L 0.55 <2 <2 <2 2.01 <2 <2 <2 1.75 <2 <2 <2 <2 <2 2.09 4.45
PFHpS NC NC ng/L 0.22 <2 <2 <2 0.99 <2 <2 <2 3.29 4.45 3.82 5.47 <2 <2 <2 <2
PFHxA NC 400,000 ng/L <2 <2 3.56 <2 <2 <2 <2 <2 4.21 2.96 <2 3.7 20.37 <2 13.54 16.75
PFHxS NC 51 ng/L 1.08 <2 <2 2.36 3.19 2.66 3.1 3.57 8.71 10.38 6.48 9.37 1.77 3.32 3.44 4.21
PFNA NC 6 ng/L <2 <2 <2 <2 0.25 <2 <2 <2 0.16 <2 <2 <2 <2 <2 <2 <2
PFOA 70 8 ng/L <2 4.6 3.14 3.55 13.23 10.33 9.39 14.75 18.29 19 12.13 16.59 8.78 7.5 6.3 9.03
PFNS NC NC ng/L 0.24 <2 <2 <2 0.3 <2 <2 <2 0.27 <2 <2 <2 0.44 <2 <2 <2
PFOS 70 16 ng/L 23.87 34.39 30.73 44.44 41.85 48.09 38.27 73.45 84.66 125.56 54.81 104.32 11.7 20.35 14.15 16.87
PFPeA NC NC ng/L <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 26.7
PFPeS NC NC ng/L 1.64 <2 <2 <2 <2 <2 <2 5.05 <2 2.72 5.34 4.34 2.05 <2 4.26 2.83
PFTeA NC NC ng/L 0.4 <2 <2 <2 0.54 <2 <2 <2 0.51 <2 <2 <2 0.48 <2 <2 <2
11Cl-PF3OUdS NC NC ng/L 0.18 <2 <2 <2 0.23 <2 <2 <2 0.24 <2 <2 <2 0.23 <2 <2 <2
PFTriA NC NC ng/L 0.7 <2 <2 <2 0.76 <2 <2 <2 0.74 <2 <2 <2 0.76 <2 <2 <2
PFUnA NC NC ng/L <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 0.06 <2 <2 <2
9Cl-PF3ONS NC NC ng/L 0.11 <2 <2 <2 0.14 <2 <2 <2 0.17 <2 <2 <2 0.14 <2 <2 <2

Notes: 
< = less than
Bold = Analyte detected above laboratory detection limit

Eexceeds EGLE MCL
Exceeds EGLE DWC

DWC = Drinking Water Criteria
EGLE = Michigan Department of Environment, Great Lakes, and Energy 
EPA = United States Environmental Protection Agency
MCL = Maximum Contaminant Level
ng/L = nanograms per liter (parts per trillion) 
PFAS = per- and polyfluoroalkyl substances 

Abbreviation
EGLE DWC
(EPA 
Lifetime 
Health 
Advisory)

Sample 
ID

Regulatory Criteria

MW-01R MW-02 MW-03 MW-04

Perfluorohexane Sulfonic Acid
Perfluorononanoic Acid
Perfluorooctanoic Acid
Perfluorononane Sulfonic Acid

Perfluoroheptanoic Acid

Perfluorohexanoic Acid
Perfluoroheptane Sulfonic Acid

Analyte
EGLE 
PFAS
Drinking 
Water 
MCLs

Perfluorooctane Sulfonic Acid
Perfluoropentanoic Acid
Perfluoropentane Sulfonic Acid
Perfluorotetradecanoic acid
11-chloroeicosafluoro-3-oxaundecane-1-sulfonic acid
Perfluorotridecanoic Acid
Perfluoroundecanoic Acid
9-chlorohexadecafluoro-3-oxanone-1-sulfonic acid

4:2 Fluorotelomer Sulfonic Acid
6:2 Fluorotelomer Sulfonic Acid
8:2 Fluorotelomer Sulfonic Acid
4,8-dioxa-3H-perfluorononanoic acid
Perfluorooctane Sulfonamide
Hexafluoropropylene oxide dimer acid
N-Ethyl Perfluorooctane Sulfonamidoacetic Acid
N-Methyl Perfluorooctane Sulfonamidoacetic Acid
Perfluorobutanoic Acid
Perfluorobutane Sulfonic Acid
Perfluorodecanoic Acid
Perfluorododecanoic Acid
Perfluorodecane Sulfonic Acid
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Table 1
Groundwater PFAS Historical Analytical Results

Harbor Island
GRand Haven, MI

Date

4:2 FTS NC NC ng/L
6:2 FTS NC NC ng/L
8:2 FTS NC NC ng/L
ADONA NC NC ng/L
FOSA NC NC ng/L
HFPO-DA or NC 370 ng/L
N-EtFOSAA NC NC ng/L
N-MeFOSAA NC NC ng/L
PFBA NC NC ng/L
PFBS NC 420 ng/L
PFDA NC NC ng/L
PFDoA NC NC ng/L
PFDS NC NC ng/L
PFHpA NC NC ng/L
PFHpS NC NC ng/L
PFHxA NC 400,000 ng/L
PFHxS NC 51 ng/L
PFNA NC 6 ng/L
PFOA 70 8 ng/L
PFNS NC NC ng/L
PFOS 70 16 ng/L
PFPeA NC NC ng/L
PFPeS NC NC ng/L
PFTeA NC NC ng/L
11Cl-PF3OUdS NC NC ng/L
PFTriA NC NC ng/L
PFUnA NC NC ng/L
9Cl-PF3ONS NC NC ng/L

Notes: 
< = less than
Bold = Analyte detected above laboratory detection limit

Eexceeds EGLE MCL
Exceeds EGLE DWC

DWC = Drinking Water Criteria
EGLE = Michigan Department of Environment, Great Lakes, and Energy 
EPA = United States Environmental Protection Agency
MCL = Maximum Contaminant Level
ng/L = nanograms per liter (parts per trillion) 
PFAS = per- and polyfluoroalkyl substances 

Abbreviation
EGLE DWC
(EPA 
Lifetime 
Health 
Advisory)

Sample 
ID

Regulatory Criteria

Perfluorohexane Sulfonic Acid
Perfluorononanoic Acid
Perfluorooctanoic Acid
Perfluorononane Sulfonic Acid

Perfluoroheptanoic Acid

Perfluorohexanoic Acid
Perfluoroheptane Sulfonic Acid

Analyte
EGLE 
PFAS
Drinking 
Water 
MCLs

Perfluorooctane Sulfonic Acid
Perfluoropentanoic Acid
Perfluoropentane Sulfonic Acid
Perfluorotetradecanoic acid
11-chloroeicosafluoro-3-oxaundecane-1-sulfonic acid
Perfluorotridecanoic Acid
Perfluoroundecanoic Acid
9-chlorohexadecafluoro-3-oxanone-1-sulfonic acid

4:2 Fluorotelomer Sulfonic Acid
6:2 Fluorotelomer Sulfonic Acid
8:2 Fluorotelomer Sulfonic Acid
4,8-dioxa-3H-perfluorononanoic acid
Perfluorooctane Sulfonamide
Hexafluoropropylene oxide dimer acid
N-Ethyl Perfluorooctane Sulfonamidoacetic Acid
N-Methyl Perfluorooctane Sulfonamidoacetic Acid
Perfluorobutanoic Acid
Perfluorobutane Sulfonic Acid
Perfluorodecanoic Acid
Perfluorododecanoic Acid
Perfluorodecane Sulfonic Acid

5/21/21 6/24/21 10/26/21 1/11/22 5/21/21 6/24/21 10/26/21 1/11/22 5/21/21 6/24/21 10/26/21 1/11/22 5/21/21 6/24/21 10/26/21 1/11/22

<2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
0.59 <20 <20 <20 1.5 <20 <20 <20 1.08 <20 <20 <20 3.52 <20 <20 <20
<2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
<2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
0.34 <10 <10 <10 0.2 <10 <10 <10 0.04 <10 <10 <10 0.4 <10 <10 <10
<2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
<10 <10 <10 <10 0.06 <10 <10 <10 <10 <10 <10 <10 0.23 <10 <10 <10
0.16 <10 <10 <10 0.14 <10 <10 <10 0.18 <10 <10 <10 0.22 <10 <10 <10
15.58 17.15 17.02 21.67 <2 <2 <2 <2 1.9 <2 2.29 <2 <2 15.33 <2 7.95
5.92 8.63 8.27 8.15 2.06 <2 2.2 2.11 0.64 <2 <2 <2 2.47 2.68 3.01 2.47
<2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
<2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
1.08 <2 <2 <2 0.93 <2 <2 <2 1.01 <2 <2 <2 1.1 <2 <2 <2
6.91 4.56 <2 5.04 1.02 <2 <2 <2 0.05 <2 <2 <2 <2 8.26 5.48 5.74
<2 <2 <2 <2 0.09 <2 <2 <2 <2 <2 <2 <2 1.75 3.62 5.89 3.49
18.86 16.05 14.46 14.31 2.18 <2 3.03 3.16 <2 <2 <2 <2 12 12.01 7.81 <2
0.92 <2 2.34 2.19 0.41 <2 <2 <2 <2 <2 <2 <2 3.77 4.58 6.64 5.75
<2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 2.36 2.82 2.55 3.23
5.3 4.91 5.42 4.23 9.42  8.23 6.94 7.28 <2 <2 <2 <2 19.84  18.73 17.97 18.5
0.38 <2 <2 <2 0.33 <2 <2 <2 0.36 <2 <2 <2 0.4 <2 <2 <2
0.07 2.34 4.28 <2 17.26 19.27 19.22 18.23 0.03 <2 <2 <2 235.78 267.73 289.88 282.73
31.5 26.94 23.96 28.69 <2 <2 <2 <2 1.08 <2 <2 <2 <2 <2 <2 7.47
1.13 <2 <2 <2 1.31 <2 <2 <2 0.17 <2 <2 <2 1.88 4.14 5.21 2.72
0.65 <2 <2 <2 0.56 <2 <2 <2 0.63 <2 <2 <2 0.67 <2 <2 <2
0.29 <2 <2 <2 0.26 <2 <2 <2 0.28 <2 <2 <2 0.3 <2 <2 <2
1.04 <2 <2 <2 0.9 <2 <2 <2 0.94 <2 <2 <2 1.01 <2 <2 <2
<2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
0.19 <2 <2 <2 0.16 <2 <2 <2 0.17 <2 <2 <2 0.18 <2 <2 <2

MW-05 MW-06 MW-07 MW-08
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Table 1
Groundwater PFAS Historical Analytical Results

Harbor Island
GRand Haven, MI

Date

4:2 FTS NC NC ng/L
6:2 FTS NC NC ng/L
8:2 FTS NC NC ng/L
ADONA NC NC ng/L
FOSA NC NC ng/L
HFPO-DA or NC 370 ng/L
N-EtFOSAA NC NC ng/L
N-MeFOSAA NC NC ng/L
PFBA NC NC ng/L
PFBS NC 420 ng/L
PFDA NC NC ng/L
PFDoA NC NC ng/L
PFDS NC NC ng/L
PFHpA NC NC ng/L
PFHpS NC NC ng/L
PFHxA NC 400,000 ng/L
PFHxS NC 51 ng/L
PFNA NC 6 ng/L
PFOA 70 8 ng/L
PFNS NC NC ng/L
PFOS 70 16 ng/L
PFPeA NC NC ng/L
PFPeS NC NC ng/L
PFTeA NC NC ng/L
11Cl-PF3OUdS NC NC ng/L
PFTriA NC NC ng/L
PFUnA NC NC ng/L
9Cl-PF3ONS NC NC ng/L

Notes: 
< = less than
Bold = Analyte detected above laboratory detection limit

Eexceeds EGLE MCL
Exceeds EGLE DWC

DWC = Drinking Water Criteria
EGLE = Michigan Department of Environment, Great Lakes, and Energy 
EPA = United States Environmental Protection Agency
MCL = Maximum Contaminant Level
ng/L = nanograms per liter (parts per trillion) 
PFAS = per- and polyfluoroalkyl substances 

Abbreviation
EGLE DWC
(EPA 
Lifetime 
Health 
Advisory)

Sample 
ID

Regulatory Criteria

Perfluorohexane Sulfonic Acid
Perfluorononanoic Acid
Perfluorooctanoic Acid
Perfluorononane Sulfonic Acid

Perfluoroheptanoic Acid

Perfluorohexanoic Acid
Perfluoroheptane Sulfonic Acid

Analyte
EGLE 
PFAS
Drinking 
Water 
MCLs

Perfluorooctane Sulfonic Acid
Perfluoropentanoic Acid
Perfluoropentane Sulfonic Acid
Perfluorotetradecanoic acid
11-chloroeicosafluoro-3-oxaundecane-1-sulfonic acid
Perfluorotridecanoic Acid
Perfluoroundecanoic Acid
9-chlorohexadecafluoro-3-oxanone-1-sulfonic acid

4:2 Fluorotelomer Sulfonic Acid
6:2 Fluorotelomer Sulfonic Acid
8:2 Fluorotelomer Sulfonic Acid
4,8-dioxa-3H-perfluorononanoic acid
Perfluorooctane Sulfonamide
Hexafluoropropylene oxide dimer acid
N-Ethyl Perfluorooctane Sulfonamidoacetic Acid
N-Methyl Perfluorooctane Sulfonamidoacetic Acid
Perfluorobutanoic Acid
Perfluorobutane Sulfonic Acid
Perfluorodecanoic Acid
Perfluorododecanoic Acid
Perfluorodecane Sulfonic Acid

5/21/21 6/24/21 10/26/21 1/11/22 5/21/21 6/24/21 1/6/22 1/12/22 1/12/22 10/27/21 1/12/22 10/27/21 1/12/22 10/27/21 1/12/22 10/27/21 1/12/22

<2 <2 <2 <2 <2 <2 <2 <2 <2 7.71 30.63 <2 <2 <2 <2 <2 <2
1.35 <20 <20 <20 1.55 <20 <20 <20 <20 600.1 2149.5 <20 <20 <20 <20 <20 <20
<2 <2 <2 <2 <2 <2 <2 <2 <2 8.79 17.83 <2 <2 <2 <2 <2 <2
<2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
0.18 <10 <10 <10 0.12 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
<2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
<10 <10 <10 <10 2.91 <10 10.05 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
0.14 <10 <10 <10 0.2 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
<2 <2 2.31 <2 <2 14.57 10.14 <2 16.08 100.29 254.93 <2 <2 <2 <2 <2 9.34
0.39 <2 <2 <2 1.78 <2 2.09 2.38 <2 20.62 66.14 <2 <2 2.79 2.28 3.36 3.98
<2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
<2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
1.04 <2 <2 <2 1.1 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
0.21 <2 <2 <2 <2 3.54 4.23 <2 17.72 <2 158.72 <2 <2 <2 <2 <2 4
0.16 <2 <2 <2 0.89 <2 <2 <2 <2 5.64 18.82 <2 <2 <2 <2 <2 <2
<2 <2 <2 <2 <2 6.54 6.66 <2 28.98 263.37 889.62 <2 <2 <2 <2 <2 5.4
0.43 <2 <2 <2 2.11 2.57 2.81 <2 7.17 80.47 311.33 <2 <2 <2 <2 <2 <2
<2 <2 <2 <2 0.48 <2 <2 <2 <2 2.69 5.38 <2 <2 <2 <2 <2 <2
1.66 <2 <2 <2 11.18  9.2 10.7 4.69 15.69 48.93 134.68 <2 <2 <2 <2 4.2 5.39
0.38 <2 <2 <2 0.44 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
42.7 46.68 38.13 37.2 77.34 82.64 83.56 23.92 18.99 92.67 272.92 7.97 8.35 <2 <2 4.73 4.34
<2 <2 <2 <2 <2 <2 <2 <2 55.83 393.52 1467.7 <2 <2 <2 <2 <2 7.21
0.45 <2 <2 <2 1.35 <2 <2 <2 <2 <2 124.01 <2 <2 <2 <2 <2 <2
0.59 <2 <2 <2 0.68 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
0.27 <2 <2 <2 0.3 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
0.91 <2 <2 <2 1.03 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
1.19 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
0.18 <2 <2 <2 0.19 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2

PZ-13 PZ-14 PZ-15 PZ-16PZ-12PZ-11MW-09 MW-10
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Table 1
Groundwater PFAS Historical Analytical Results

Harbor Island
GRand Haven, MI

Date

4:2 FTS NC NC ng/L
6:2 FTS NC NC ng/L
8:2 FTS NC NC ng/L
ADONA NC NC ng/L
FOSA NC NC ng/L
HFPO-DA or NC 370 ng/L
N-EtFOSAA NC NC ng/L
N-MeFOSAA NC NC ng/L
PFBA NC NC ng/L
PFBS NC 420 ng/L
PFDA NC NC ng/L
PFDoA NC NC ng/L
PFDS NC NC ng/L
PFHpA NC NC ng/L
PFHpS NC NC ng/L
PFHxA NC 400,000 ng/L
PFHxS NC 51 ng/L
PFNA NC 6 ng/L
PFOA 70 8 ng/L
PFNS NC NC ng/L
PFOS 70 16 ng/L
PFPeA NC NC ng/L
PFPeS NC NC ng/L
PFTeA NC NC ng/L
11Cl-PF3OUdS NC NC ng/L
PFTriA NC NC ng/L
PFUnA NC NC ng/L
9Cl-PF3ONS NC NC ng/L

Notes: 
< = less than
Bold = Analyte detected above laboratory detection limit

Eexceeds EGLE MCL
Exceeds EGLE DWC

DWC = Drinking Water Criteria
EGLE = Michigan Department of Environment, Great Lakes, and Energy 
EPA = United States Environmental Protection Agency
MCL = Maximum Contaminant Level
ng/L = nanograms per liter (parts per trillion) 
PFAS = per- and polyfluoroalkyl substances 

Abbreviation
EGLE DWC
(EPA 
Lifetime 
Health 
Advisory)

Sample 
ID

Regulatory Criteria

Perfluorohexane Sulfonic Acid
Perfluorononanoic Acid
Perfluorooctanoic Acid
Perfluorononane Sulfonic Acid

Perfluoroheptanoic Acid

Perfluorohexanoic Acid
Perfluoroheptane Sulfonic Acid

Analyte
EGLE 
PFAS
Drinking 
Water 
MCLs

Perfluorooctane Sulfonic Acid
Perfluoropentanoic Acid
Perfluoropentane Sulfonic Acid
Perfluorotetradecanoic acid
11-chloroeicosafluoro-3-oxaundecane-1-sulfonic acid
Perfluorotridecanoic Acid
Perfluoroundecanoic Acid
9-chlorohexadecafluoro-3-oxanone-1-sulfonic acid

4:2 Fluorotelomer Sulfonic Acid
6:2 Fluorotelomer Sulfonic Acid
8:2 Fluorotelomer Sulfonic Acid
4,8-dioxa-3H-perfluorononanoic acid
Perfluorooctane Sulfonamide
Hexafluoropropylene oxide dimer acid
N-Ethyl Perfluorooctane Sulfonamidoacetic Acid
N-Methyl Perfluorooctane Sulfonamidoacetic Acid
Perfluorobutanoic Acid
Perfluorobutane Sulfonic Acid
Perfluorodecanoic Acid
Perfluorododecanoic Acid
Perfluorodecane Sulfonic Acid

10/27/21 10/27/21 10/27/21 10/27/21 10/27/21 1/12/22 10/27/21 1/12/22 10/27/21 1/12/22 10/27/21 1/12/22 10/27/21 1/13/22 10/27/21 1/13/22 10/27/21

<2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
123.36 <20 <20 <2 <2 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20
<2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
<2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
<10 <10 <10 <2 <2 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
<2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
<10 <10 <10 <2 <2 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
<10 <10 <10 <2 <2 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
85.46 18.82 31.22 41 5.08 15.67 9.32 <2 13.05 <2 16.85 16.19 11.69 13.41 17.97 14.77 111.18
17.12 3.97 4.9 11.23 <2 3.25 <2 <2 2.83 2.46 2.21 2.13 3.56 3.78 5.24 4.56 14.52
<2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
<2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
<2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
<2 11.66 10.29 22.86 2.53 3.91 <2 <2 2.18 4.6 <2 <2 3.96 6.72 6.64 9.72 44.89
<2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
204.6 21.1 39.21 67.09 4.22 8.66 <2 2.29 6.31 6.85 3.47 2.79 8.22 10.32 27.61 21.42 166.9
23.73 5.9 4.37 13.07 <2 <2 <2 2.13 <2 <2 <2 <2 3 2.32 5.23 4.3 16.34
<2 <2 <2 <2 <2 <2 <2 <2 <2 <2 2.11 <2 <2 2.05 <2 <2 <2
24.44 17.69 5.4 11.01 22.24 12.85 6.6 18.57 6.99 10.83 8.53 5.38 6.58 7.07 12.66 12.66 16.14
<2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
19.69 18.29 6.22 11.95 11.4 4.09 2.88 5.62 5.26 3.05 20.29 18.05 12.97 11.86 34.23 34.23 49.41
365.98 28.95 78.26 148.93 <2 6.12 <2 <2 <2 4.8 <2 <2 <2 20.43 34.71 34.71 418.14
33.99 2.95 3.08 9.35 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 24
<2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
<2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
<2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
<2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
<2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2

PZ-23 PZ-30PZ-17 PZ-18 PZ-19 PZ-20 PZ-24 PZ-25 PZ-26 PZ-27 PZ-28
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Table 1
Groundwater PFAS Historical Analytical Results

Harbor Island
GRand Haven, MI

Date

4:2 FTS NC NC ng/L
6:2 FTS NC NC ng/L
8:2 FTS NC NC ng/L
ADONA NC NC ng/L
FOSA NC NC ng/L
HFPO-DA or NC 370 ng/L
N-EtFOSAA NC NC ng/L
N-MeFOSAA NC NC ng/L
PFBA NC NC ng/L
PFBS NC 420 ng/L
PFDA NC NC ng/L
PFDoA NC NC ng/L
PFDS NC NC ng/L
PFHpA NC NC ng/L
PFHpS NC NC ng/L
PFHxA NC 400,000 ng/L
PFHxS NC 51 ng/L
PFNA NC 6 ng/L
PFOA 70 8 ng/L
PFNS NC NC ng/L
PFOS 70 16 ng/L
PFPeA NC NC ng/L
PFPeS NC NC ng/L
PFTeA NC NC ng/L
11Cl-PF3OUdS NC NC ng/L
PFTriA NC NC ng/L
PFUnA NC NC ng/L
9Cl-PF3ONS NC NC ng/L

Notes: 
< = less than
Bold = Analyte detected above laboratory detection limit

Eexceeds EGLE MCL
Exceeds EGLE DWC

DWC = Drinking Water Criteria
EGLE = Michigan Department of Environment, Great Lakes, and Energy 
EPA = United States Environmental Protection Agency
MCL = Maximum Contaminant Level
ng/L = nanograms per liter (parts per trillion) 
PFAS = per- and polyfluoroalkyl substances 

Abbreviation
EGLE DWC
(EPA 
Lifetime 
Health 
Advisory)

Sample 
ID

Regulatory Criteria

Perfluorohexane Sulfonic Acid
Perfluorononanoic Acid
Perfluorooctanoic Acid
Perfluorononane Sulfonic Acid

Perfluoroheptanoic Acid

Perfluorohexanoic Acid
Perfluoroheptane Sulfonic Acid

Analyte
EGLE 
PFAS
Drinking 
Water 
MCLs

Perfluorooctane Sulfonic Acid
Perfluoropentanoic Acid
Perfluoropentane Sulfonic Acid
Perfluorotetradecanoic acid
11-chloroeicosafluoro-3-oxaundecane-1-sulfonic acid
Perfluorotridecanoic Acid
Perfluoroundecanoic Acid
9-chlorohexadecafluoro-3-oxanone-1-sulfonic acid

4:2 Fluorotelomer Sulfonic Acid
6:2 Fluorotelomer Sulfonic Acid
8:2 Fluorotelomer Sulfonic Acid
4,8-dioxa-3H-perfluorononanoic acid
Perfluorooctane Sulfonamide
Hexafluoropropylene oxide dimer acid
N-Ethyl Perfluorooctane Sulfonamidoacetic Acid
N-Methyl Perfluorooctane Sulfonamidoacetic Acid
Perfluorobutanoic Acid
Perfluorobutane Sulfonic Acid
Perfluorodecanoic Acid
Perfluorododecanoic Acid
Perfluorodecane Sulfonic Acid

10/27/21 1/13/22 10/27/21 1/13/22

<2 <2 <2 <2
<20 <20 <20 <20
<2 <2 <2 <2
<2 <2 <2 <2
<10 <10 <10 <10
<2 <2 <2 <2
23.65 38.29 <10 <10
<10 <10 <10 <10
<2 <2 18.53 20.2
2.81 2.95 3.73 3.81
<2 <2 <2 <2
<2 <2 <2 <2
<2 <2 <2 <2
8.78 12.32 8.71 12.99
<2 <2 4.43 2.9
10.43 13.51 18.8 23.44
3.81 2.38 7.64 8.67
<2 <2 2.23 2.23
6.42 7 16.04 18.15
<2 <2 <2 <2
28.58 25.7 214.74 220.6
21.33 21.33 32.35 35.38
<2 <2 6.77 3.52
<2 <2 <2 <2
<2 <2 <2 <2
<2 <2 <2 <2
<2 <2 <2 <2
<2 <2 <2 <2

PZ-31 PZ-32
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Table 2
Surfacewater PFAS Historical Analytical Results

Harbor Island
GRand Haven, MI

Non-Drinking 
Water Source

Drinking 
Water 
Source Date 6/24/21 10/28/21 6/24/21 10/28/21 6/24/21 10/28/21 7/16/21 10/28/21 7/16/21 10/28/21 6/24/21 10/28/21 6/24/21 10/28/21 6/24/21 6/24/21 7/16/21 7/16/21 7/16/21

4:2 FTS NC NC NC NC 2 ng/L <2 <2 <2 <2 <2 <2 <2 <2 <8.7 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
6:2 FTS NC NC NC NC 20 ng/L <20 <20 <20 <20 <20 <20 <20 <20 <86.96 <20 <20 <20 <20 <20 <20 <20 72.04 59.72 20.4
8:2 FTS NC NC NC NC 2 ng/L <2 <2 <2 <2 <2 <2 <2 <2 <8.7 <2 <2 <2 <2 <2 <2 <2 12.21 9.22 <2
ADONA NC NC NC NC 2 ng/L <2 <2 <2 <2 <2 <2 <2 <2 <8.7 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
FOSA NC NC NC NC 10 ng/L <10 <10 <10 <10 <10 <10 <10 <10 <43.48 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
HFPO-DA or GenX NC NC NC 370 2 ng/L <2 <2 <2 <2 <2 <2 <2 <2 <8.7 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
N-EtFOSAA NC NC NC NC 10 ng/L <10 <10 <10 <10 <10 <10 <10 <10 <43.48 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
N-MeFOSAA NC NC NC NC 10 ng/L <10 <10 <10 <10 <10 <10 <10 <10 <43.48 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
PFBA NC NC NC NC 2 ng/L 5.53 3.44 5.3 4.51 <2 <2 <2 <2 6.36 J <2 <2 3.97 13.2 24.25 20.34 15.05 10.15 9.39 10.6
PFBS NC NC NC 420 2 ng/L 3.99 <2 2.63 2.34 2.55 2.04 <2 2.25 <8.7 2.29 2.17 2.29 3.7 5.14 4.48 3.4 <2 <2 <2
PFDA NC NC NC NC 2 ng/L <2 <2 <2 <2 <2 <2 <2 <2 <8.7 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
PFDoA NC NC NC NC 2 ng/L <2 <2 <2 <2 <2 <2 <2 <2 <8.7 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
PFDS NC NC NC NC 2 ng/L <2 <2 <2 <2 <2 <2 <2 <2 <8.7 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
PFHpA NC NC NC NC 2 ng/L 4.06 <2 3.55 <2 2.73 <2 3.67 <2 3.92 J <2 3.81 <2 9.7 12 22.08 17.02 7.69 8.12 12.34
PFHpS NC NC NC NC 2 ng/L <2 <2 <2 <2 <2 <2 <2 <2 <8.7 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
PFHxA NC NC NC 400,000 2 ng/L 6.17 <2 5.13 2.84 3.99 <2 3.97 3.34 4.03 5.97 5.26 3.03 19.1 38.89 28.87 17.35 27.93 23.85 25.86
PFHxS NC NC NC 51 2 ng/L <2 <2 2.55 <2 <2 <2 <2 <2 <8.7 <2 <2 <2 3.49 10.69 6.6 5.38 4.91 4.89 7.22
PFNA NC NC NC NC 2 ng/L <2 <2 <2 <2 <2 <2 <2 <2 <8.7 <2 <2 <2 <2 <2 <2 4.93 <2 <2 7.51
PFOA 12,000 420 70 8 2 ng/L 3.24 <2 4.61 2.51 2.7 <2 3.12 <2 2.28 2.19 2.08 2.27 8.33 12.35 6.8 14.86 8.1 7.51 9.36
PFNS NC NC NC NC 2 ng/L <2 <2 <2 <2 <2 <2 <2 <2 <8.7 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
PFOS 12 11 70 16 2 ng/L 10.17 2.65 18.37 8.57 5.88 3.07 11.83 14.21 9.58 5.55 13.48 12.68 9.21 24.25 2.93 39.15 23.96 20.66 73.2
PFPeA NC NC NC NC 2 ng/L <2 <2 <2 <2 <2 <2 <2 <2 3.33 J 8.01 <2 <2 24.12 77.63 45.4 26.03 35.36 34.92 44.68
PFPeS NC NC NC NC 2 ng/L <2 <2 <2 <2 <2 <2 <2 <2 <8.7 <2 <2 <2 <2 7.13 <2 <2 <2 <2 <2
PFTeA NC NC NC NC 2 ng/L <2 <2 2.41 <2 <2 <2 <2 <2 <8.7 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
11Cl-PF3OUdS NC NC NC NC 2 ng/L <2 <2 <2 <2 <2 <2 <2 <2 <8.7 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
PFTriA NC NC NC NC 2 ng/L <2 <2 <2 <2 <2 <2 <2 <2 <8.7 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
PFUnA NC NC NC NC 2 ng/L <2 <2 <2 <2 <2 <2 <2 <2 <8.7 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
9Cl-PF3ONS NC NC NC NC 2 ng/L <2 <2 <2 <2 <2 <2 <2 <2 <8.7 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2

Notes: 
< = less than
Bold = Analyte detected above laboratory detection limit

Eexceeds EGLE GSI
Exceeds EGLE MCL
Exceeds EGLE DWC

DWC = Drinking Water Criteria
EGLE = Michigan Department of Environment, Great Lakes, and Energy 
EPA = United States Environmental Protection Agency
GSI = Groundwater Surfacewater Interface
MCL = Maximum Contaminant Level
ng/L = nanograms per liter (parts per trillion) 
PFAS = per- and polyfluoroalkyl substances 

Perfluorodecanoic Acid

Analyte Abbreviation

4:2 Fluorotelomer Sulfonic Acid
6:2 Fluorotelomer Sulfonic Acid
8:2 Fluorotelomer Sulfonic Acid
4,8-dioxa-3H-perfluorononanoic acid
Perfluorooctane Sulfonamide

11-chloroeicosafluoro-3-oxaundecane-1-sulfonic acid
Perfluorotridecanoic Acid
Perfluoroundecanoic Acid
9-chlorohexadecafluoro-3-oxanone-1-sulfonic acid

Perfluorononanoic Acid
Perfluorooctanoic Acid
Perfluorononane Sulfonic Acid
Perfluorooctane Sulfonic Acid
Perfluoropentanoic Acid
Perfluoropentane Sulfonic Acid

Unit 3 
South

CPR 01
East

Perfluorotetradecanoic acid

Perfluorododecanoic Acid
Perfluorodecane Sulfonic Acid
Perfluoroheptanoic Acid
Perfluoroheptane Sulfonic Acid
Perfluorohexanoic Acid
Perfluorohexane Sulfonic Acid

Hexafluoropropylene oxide dimer acid
N-Ethyl Perfluorooctane Sulfonamidoacetic Acid
N-Methyl Perfluorooctane Sulfonamidoacetic Acid
Perfluorobutanoic Acid
Perfluorobutane Sulfonic Acid

East 
Wetlands

East 
Wetlands 
SW_MW-5

Unit 1/2 
Near MW-

5

Unit 1/2 
Near SG-2

Unit 3 
NorthSW_NE MW-10

Regulatory Criteria

EGLE Water Quality
Standard = GSI Criteria

EGLE 
DWC
(EPA 

Lifetime 
Health 

Advisory)

EGLE 
PFAS

Drinking 
Water 
MCLs

Laboratory 
Reporting 

Limit

Sample 
ID SW_SG-1 SW_N SG-2 SW_SE MW-7 SW_N MW-8 SW_SW MW-8
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Table 2
Surfacewater PFAS Historical Analytical Results

Harbor Island
GRand Haven, MI

Non-Drinking 
Water Source

Drinking 
Water 
Source Date

4:2 FTS NC NC NC NC 2 ng/L
6:2 FTS NC NC NC NC 20 ng/L
8:2 FTS NC NC NC NC 2 ng/L
ADONA NC NC NC NC 2 ng/L
FOSA NC NC NC NC 10 ng/L
HFPO-DA or GenX NC NC NC 370 2 ng/L
N-EtFOSAA NC NC NC NC 10 ng/L
N-MeFOSAA NC NC NC NC 10 ng/L
PFBA NC NC NC NC 2 ng/L
PFBS NC NC NC 420 2 ng/L
PFDA NC NC NC NC 2 ng/L
PFDoA NC NC NC NC 2 ng/L
PFDS NC NC NC NC 2 ng/L
PFHpA NC NC NC NC 2 ng/L
PFHpS NC NC NC NC 2 ng/L
PFHxA NC NC NC 400,000 2 ng/L
PFHxS NC NC NC 51 2 ng/L
PFNA NC NC NC NC 2 ng/L
PFOA 12,000 420 70 8 2 ng/L
PFNS NC NC NC NC 2 ng/L
PFOS 12 11 70 16 2 ng/L
PFPeA NC NC NC NC 2 ng/L
PFPeS NC NC NC NC 2 ng/L
PFTeA NC NC NC NC 2 ng/L
11Cl-PF3OUdS NC NC NC NC 2 ng/L
PFTriA NC NC NC NC 2 ng/L
PFUnA NC NC NC NC 2 ng/L
9Cl-PF3ONS NC NC NC NC 2 ng/L

Notes: 
< = less than
Bold = Analyte detected above laboratory detection limit

Eexceeds EGLE GSI
Exceeds EGLE MCL
Exceeds EGLE DWC

DWC = Drinking Water Criteria
EGLE = Michigan Department of Environment, Great Lakes, and Energy 
EPA = United States Environmental Protection Agency
GSI = Groundwater Surfacewater Interface
MCL = Maximum Contaminant Level
ng/L = nanograms per liter (parts per trillion) 
PFAS = per- and polyfluoroalkyl substances 

Perfluorodecanoic Acid

Analyte Abbreviation

4:2 Fluorotelomer Sulfonic Acid
6:2 Fluorotelomer Sulfonic Acid
8:2 Fluorotelomer Sulfonic Acid
4,8-dioxa-3H-perfluorononanoic acid
Perfluorooctane Sulfonamide

11-chloroeicosafluoro-3-oxaundecane-1-sulfonic acid
Perfluorotridecanoic Acid
Perfluoroundecanoic Acid
9-chlorohexadecafluoro-3-oxanone-1-sulfonic acid

Perfluorononanoic Acid
Perfluorooctanoic Acid
Perfluorononane Sulfonic Acid
Perfluorooctane Sulfonic Acid
Perfluoropentanoic Acid
Perfluoropentane Sulfonic Acid
Perfluorotetradecanoic acid

Perfluorododecanoic Acid
Perfluorodecane Sulfonic Acid
Perfluoroheptanoic Acid
Perfluoroheptane Sulfonic Acid
Perfluorohexanoic Acid
Perfluorohexane Sulfonic Acid

Hexafluoropropylene oxide dimer acid
N-Ethyl Perfluorooctane Sulfonamidoacetic Acid
N-Methyl Perfluorooctane Sulfonamidoacetic Acid
Perfluorobutanoic Acid
Perfluorobutane Sulfonic Acid

Regulatory Criteria

EGLE Water Quality
Standard = GSI Criteria

EGLE 
DWC
(EPA 

Lifetime 
Health 

Advisory)

EGLE 
PFAS

Drinking 
Water 
MCLs

Laboratory 
Reporting 

Limit

Sample 
ID

7/16/21 7/16/21

<2 <2
<20 <20
<2 <2
<2 <2
<10 <10
<2 <2
<10 <10
<10 <10
13.98 11.86
<2 <2
<2 <2
<2 <2
<2 <2
12.12 12.73
<2 <2
27.09 28.12
6.66 7.81
<2 4.4
6.85 9.49
<2 <2
11.04 39.24
48.82 47.14
<2 <2
<2 <2
<2 <2
<2 <2
<2 <2
<2 <2

CPR 02
North

CPR 03
South (west of 

Coal Pile Runoff 
Point)
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ATTACHMENT A 

 

Standard Operating Procedures















 
 Attachment 1 to SOP AFW-01  

Daily PFC Protocol Checklist 
 

Rev. 4  1 
Date: 11/17/2015 

 
Date: _____________________  Installation Name: _____________________________________ 

Weather (temp./precipitation): ______________________ Site Name: ______________________________  

Field Clothing and PPE: 

  Field crew in compliance with Tables 1 and 2, 
SOP AFW-01 

  No materials containing Tyvek® 

  Field crew has not used fabric softener on 
clothing 

  Field crew has not used cosmetics, 
moisturizers, hand cream, or other related 
products this morning 

  Field crew has not applied unacceptable 
sunscreen or insect repellant  

Field Equipment: 

  No Teflon®  containing materials on-site 

  All sample materials made from stainless 
steel, HDPE, acetate, silicon, or 
polypropylene 

  No waterproof field books on-site 

  No plastic clipboards, binders, or spiral hard 
cover notebooks on-site 

  No adhesives (Post-It Notes) on-site 

  Coolers filled with regular ice only.  No 
chemical (blue) ice packs in possession 

Sample Containers: 

  All sample containers made of HDPE or 
polypropylene. Samples are not stored in 
containers made of LDPE 

  Caps are lined or unlined and made of HDPE or 
polypropylene 

Wet Weather (as applicable): 

  For personnel in direct contact with samples 
and/or sampling equipment, wet weather 
gear made of polyurethane and PVC only  

Equipment Decontamination: 

  “PFC-free” water on-site for decontamination 
of sample equipment 

  Alconox and Liquinox to be used as 
decontamination materials 

Food Considerations: 

  No food or drink on-site with exception of 
bottled water and/or hydration drinks (i.e., 
Gatorade and Powerade) that is available for 
consumption only in the staging area 

If any applicable boxes cannot be checked, the Field Manager shall describe the noncompliance issues below and work with field 
personnel to address noncompliance issues prior to commencement of that day’s work.  Corrective action shall include removal 
of noncompliance items from the site or removal of worker offsite until in compliance.  Repeated failure to comply with PFC 
sample protocols will result in the permanent removal of worker(s) from the site. 

Describe the noncompliance issues (include personnel not in compliance) and action/outcome of noncompliance:  

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________ 

 
Field Manager Name: ________________________________ 

Field Manager Signature:  _______________________________  Time: _____________________    
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● Do not use low density polyethylene (LDPE) for any items that will come into ddirect ccontact with the 
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ATTACHMENT B 

 

Field Forms 



Depths and heights are referenced to ground surface unless specified TOC.
All elevations are referenced to MSL (NAVD 88).

(print)

Rev. 0, Date: 05/06/2016 Page 1 of 1



Installation:

Site Name:

Field Manager:

Sample Containers:

Field crew in compliance with Tables 1 and 2, SOP AFW-01

Field crew has not used fabric softener on clothing

Wet Weather (as applicable):

Field Equipment:

No Teflon®  containing materials on-site

Equipment Decontamination:

Food Considerations:

Field Manager Signature:

Field Manager Name (print):

Describe the noncompliance issues (include personnel not in compliance) and action/outcome of noncompliance:  

“PFC-free” water on-site for decontamination of sample equipment

For personnel in direct contact with samples and/or sampling 
equipment, wet weather gear made of Vinyl, polyurethane, PVC, 
latex or rubber-coated materials only 

Caps are lined or unlined and made of HDPE or polypropylene

No waterproof field books on-site other than Rite-in-the-Rain® 
Products

Coolers filled with regular ice only.  No chemical (blue) ice 
packs in possession

If any applicable boxes cannot be checked, the Field Manager shall describe the noncompliance issues below and work with field personnel to address 
noncompliance issues prior to commencement of that day’s work.  Corrective action shall include removal of noncompliance items from the investigation area 
or removal of worker offsite until in compliance.  Repeated failure to comply with PFC sample protocols will result in the permanent removal of worker(s) from 

the investigation area.

No adhesives (Post-it® Notes) on-site

No plastic clipboards, binders, or spiral hard cover notebooks 
on-site

No food or drink on-site with exception of bottled water and/or 
hydration drinks (i.e., Gatorade and Powerade) that is available for 
consumption only in the staging area

Field crew has not used cosmetics, moisturizers, hand cream, 
or other related products or exposed body parts this morning

Field crew has not applied unacceptable sunscreen or insect 
repellant 

All sample materials made from stainless steel, HDPE, acetate, 
silicon, or polypropylene

Alconox and Liquinox to be used as decontamination materials

All sample containers made of HDPE or polypropylene. Samples are 
not stored in containers made of LDPE

Weather 
(temp./precipitation):

Date and Time:

Field Clothing and PPE (as applicable):

Contract:  Task Order:

ATTACHMENT 1 TO SOP AFW-01 
DAILY PFC PROTOCOL CHECKLIST

Project Name:  Project Number:

Rev. 1, Date: 1/28/2016 Page 1 of 1



WELL DEVELOPMENT LOG



 (print)

Rev. 0, Date:  05/06/2016 Page 1 of 1



Standard Standard

pH (4) 10

pH (7) 100

pH (10)

Calibrated Within Acceptance Criteria (Y/N):

Cal. Standard Lot # Expiration Date Standard

Spec. Conductance

If No, Provide Explanation: (print) re8d

D.O.

ORP

Cal. Standard Lot # Expiration Date Cal. Standard Lot # Expiration Date

Rev. 0, Date: 05/06/2016 Page  1 of 1



 (print)

SAMPLE COLLECTION LOG
SEDIMENT / SURFACE SOIL / SURFACE WATER

Description 

NAME (USCS Symbol): color, moisture, % by wt, plasticity, dilatancy, toughness, dry strength,consistency 
Description 

NAME (USCS Symbol): color, moisture, % by wt, plasticity, dilatancy, toughness, dry strength,consistency 

Rev. 3, Date: 01/28/2016 Page 1 of 1



GROUNDWATER SAMPLING RECORD



Groundwater Gauging Form
Site Name:
Date:
Project Number:
Field Staff:

Time
Depth to 

Groundwater
(btoc,ft)

Depth to 
Bottom

(btoc, ft)

Depth to 
Product
(btoc, ft)

Notes:

Well ID Notes/Remarks
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