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1.0 Introduction 
The Remedial Investigation Site Specific Data Collection Work Plan (Work Plan) has been 

developed for the Former J.B. Sims Generating Station (Site or the Island) to support the 

remedial evaluation of potential alternatives as outlined in the Assessment of Corrective 

Measures (ACM) published August 5, 2024 (HDR, 2024b). This Work Plan includes activities for 

data collection related to the remediation of Coal Combustion Residual (CCR) and Per and 

Polyfluoroalkyl Substances (PFAS) observed/detected at the Island. The Site is located at 1231 

North 3rd Street, on Harbor Island, in Grand Haven, Michigan. There are two CCR units at the 

Site, the Units 1/2 Impoundment and Unit 3A/B Impoundments. Waste disposal into the Units 

1/2 Impoundment ceased in 2012 and CCR waste streams into Unit 3A/B Impoundments 

ceased in July 2020 (HDR, 2024). 

In compliance with 40 CFR §257.96 and Michigan Administrative Code R 299.4443 the ACM 

was completed on August 5, 2024 in response to observed statistically significant levels of 

arsenic, boron, calcium, fluoride, lead, lithium, sulfate, and total dissolved solids (TDS) that 

exceed state and/or federal groundwater protection standards (GPS). The GPS are numeric 

concentrations of constituents of interest that both trigger corrective measures when exceeded 

and represent cleanup standards. Figure 1 displays the monitoring wells in which one or more 

constituents of interest (COIs) have been observed at statistically significant levels (SSLs) and 

exceeded groundwater protection standards as determined by the CCR Rule assessment 

monitoring program (HDR, 2024). As outlined in the ACM, the following groundwater corrective 

measures were proposed and selected for further site-specific evaluation: 

• Alternative 1 – Source Control - Removal and In-situ Solidification and Stabilization in 

combination with additional measures 

• Alternative 2 – Hydraulic Containment Wall  

• Alternative 3 – Hydraulic Containment Extraction and Treatment 

• Alternative 4 – Capping in combination with additional measures 

Alternative 1 - A key component to any corrective measure is source control. This would be 

accomplished by removal and/or in-situ solidification (ISS) of the CCR waste from the (1) 

inactive Units 1/2 Impoundment, (2) the former Unit 3 A/B Impoundments, and (3) other source 

areas, such as PFAS source areas or CCR management units (CCRMU). Removal and/or ISS 

may be used to meet the corrective action objectives at the Site. Solidification involves injecting 

a binding agent into the waste while mixing it together with a large auger driven by a crane. The 

binding agent is a cement-like substance that consolidates material to form a block that 

eliminates leaching from the ash. Ash removal from the Unit 3A/B Impoundments was partially 

completed in 2020, removing ash from the impoundments down to the clay liner. As discussed 

in the ACM, the documentation of the horizontal extent of CCR and subsequent removal of ash 

observed on the roads adjacent to the impoundment was deemed insufficient (HDR, 2024b). 

Further discussion of this topic is provided in later sections. 
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Alternative 2 - Two types of hydraulic containment walls are under consideration. Interlocking 

sealed steel sheet pile containment wall or slurry wall would provide a barrier to impacted 

groundwater flow and prevent future off-site migration of dissolved constituents of concern 

(COCs). The walls also would provide a barrier preventing unimpacted surface and groundwater 

from flowing into the Site, which would reduce the volume of groundwater required to be 

extracted to achieve corrective action objectives. In general, a wall keyed into the top of the 

aquifer lower confining unit would be designed to provide containment fully around the impacted 

area and would be combined with groundwater extraction and treatment to control the 

groundwater level in the containment area  

Alternative 3 - Hydraulic containment by extraction and treatment (E&T) is the use of 

groundwater pumping to capture and control impacted groundwater. Extraction wells and/or 

trenches can be used to capture impacted groundwater for ex-situ treatment prior to being 

discharged to a receiving water feature, reinjection to the aquifer, or reuse.  

Alternative 4 - Capping involves placing a cover over waste, source areas, or contaminated 

materials. Capping prevents infiltration of precipitation and would be used in conjunction with 

other measures to increase the efficiency of an E&T system, reduce the cost of water treatment, 

and reduce the time of remediation. 
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Figure 1. Monitoring Wells with GPS Exceedances as of October 2023  
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2.0 Phased Data Collection Approach 
Groundwater flow and water quality data has characterized the groundwater system and 

identified nature and extent of groundwater impacts.  The purpose of this Work Plan is to gather 

site-specific information to support the remedial investigation and to aid in the design of the 

selected remedy. The following data collection tasks will be conducted in parallel with 

groundwater assessment monitoring. The remedial alternative data collection process will be 

phased to ensure only necessary information is collected. Additionally, data collected in earlier 

phases will be utilized in the development later phase tasks.  

2.1 Phase 1 Data Collection 

2.1.1 Unit 3A/B Impoundments Road Ash Investigation 

The GHBLP ceased all waste disposal into Unit 3A/B Impoundments on July 30, 2020. The 

GHBLP commenced removal of CCR from Unit 3A/B in July 2020. On December 10, 2020, 

Golder considered the unit at final closure to 95 percent confidence of CCR removal (Golder, 

2020). Following the submission of closure documentation on January 27, 2021, EGLE denied 

the closure certification. EGLE noted the following reasons for denial: 

• “GHBLP only utilized one soil sample to verify ash removal using colorimetric methods. 

EGLE stated one sample could not represent all liner areas accurately.  

• The methodology for microscopy did not include preprocessing of samples to ensure 

bottom ash could properly be identified.  

• GHBLP did not provide sufficient demonstration that the horizontal extent of coal ash 

had been defined, noting a 2014 EPA report showing photographic evidence that coal 

ash was present outside the Unit 3A/B boundary (i.e., on adjacent roadways).”  

As noted by EGLE, photographic evidence indicated ash was present on the roads adjacent to 

the impoundment following the cleanout of Unit 3A/B Impoundments. Using areal imagery from 

August 2019, a study area was delineated as shown in Figure 2. In compliance with EGLE 

Sampling Strategies and Statistics Training Materials for Part 201 Cleanup Criteria (ST3M), a 

grid system was developed for ash identification. The focus area consists of 0.84 acres and the 

EGLE guidance considers this a medium size site. The equation provided in Section 2.2.1.2 of 

the ST3M yields a grid size of 27 by 27 feet. The cells of the grid will inform whether ash is 

present.  If ash is identified, the extent of any ash will be determined by stepping out at each 

location until the extent of ash is fully delineated. Ash present within this study area will be 

delineated using visual inspection and photography.  

Within each grid cell, areas within the Ash Verification Focus Area (red boundary, Figure 2) will 

be assessed. However, the field team will have the flexibility to adjust locations to be assessed 

within each cell. Due to the proximity of the grid to site features, significant portions of several 

grid cells may be inaccessible, and the following areas will be excluded from the evaluation:   

• Side slopes along the Units 3A/B cells and the Grand River. 
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• Within 3 feet of the substation fence. 

• Within the substation.  

The ground surface of the study area will be visually examined for ash. Because ash is not 

expected to be at depth, but could potentially have been graded over or minimally covered by 

some erosion, a hand auger will be used to dig up to two feet below the surface in one or two 

locations within each cell to visually examine for ash. If ash is found, the extent of the ash will be 

delineated horizontally and vertically with a shovel. If the soil is too dense to allow for such 

digging, or if ash extends too deep to continue hand augering or digging, a Geoprobe will be 

mobilized to the Site to perform the delineation.  

Photographs will be taken during this work to establish current Site conditions. The methodology 

for photo collection will be as follows:   

• Photographs will be taken within the cells shown on Figure 2 of grid nodes. 

• HDR will locate cell boundaries in the field using ESRI FieldMaps. 

• Photographs will be taken at each selected node with 12” x 12” frame indicating surficial 

soil area. 

• A whiteboard will be present in each photo to document the Site name/project 

identification, date, time, and cell identification. 

• Photographs will be taken from a standardized height (approximately 2.5 feet) 

• The camera will be positioned directly over the excavated surfaced facing downwards 

with as little tilt as possible. 

• Photographs will have a pixel resolution of 24 megapixels. 

 

Deliverable 

A memorandum will be produced summarizing the findings of the ash delineation. This will 

include maps of ash locations and depths, and tables of ash quantities within the focus area 

shown on Figure 2. 
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Figure 2. Unit 3A/B Impoundments Focus Area
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2.1.2 Exploratory Borings 

Objective 

The conceptual site model consists of data collected from borings completed since 2017 at the 

Site. The borings indicate a clay layer is present below sands and silt that slopes from 23 feet 

below surface (ft. BGS) at PZ-25 on the east to 48 ft. bgs on the western side of the Island at 

PDR-3, as shown in Figure 3. Additional borings that noted clay on the logs but were not 

confirmed to intersect the confining unit are shown in Figure 4. It should be noted that borings 

completed on the eastern side of the Island (PZ-25 and PZ-26) reached a depth of 30 feet 

below ground surface, shown in Table 1. The thickness of the clay is considered a data gap 

because it is not known whether the clay is present below the end of the boring. The proposed 

borings would confirm if the clay is a confining unit for the aquifer, the elevation at which the 

clay unit is encountered, and the permeability of the clay. Soil samples from the aquifer and clay 

unit will be collected and analyzed for grain size and permeability by a subcontracted laboratory.  

 

Table 1. Clay (Assumed Confining Unit) Depth Table 

Boring ID 
Depth of Clay 

(ft. bgs) 
Total Boring Depth 

 (ft. bgs) 

PDR-1 42 97 

PDR-2 47 97 

PDR-3 48 152 

PZ-16 32 35 

PZ-17 39 40 

PZ-25 23 30 

PZ-26 21 30 
 

Implementation 

Four exploratory borings will be conducted at the locations shown in Figure 5. Prior to drilling 

each location will have a utility locate conducted. The borings will be advanced via hollow-stem 

auger through the surficial aquifer into the suspected confining unit. The anticipated depth of the 

borings is 70 feet; however, the final depth could change based on field observations. The 

objective of the borings is to advance 20 feet into the suspected confining unit. The borehole 

diameter at each location is anticipated to be 7 inches. The borings will be sampled 

continuously with a split-spoon and logged by an onsite HDR geologist. Soil samples will be 

collected during the drilling process and containerized in new polyethylene 5-gallon buckets. 

Two of the locations will be sampled with a Shelby Tube and retained for geotechnical analysis 

(Figure 4) – the southern location (DB-03) and the western location (DB-04). Spoils from the 

drilling process will be disposed of onsite. Borings will be grouted to surface following 

completion.  

Geotechnical analysis will be performed by SME in Grand Rapids, Michigan. Samples will be 

delivered following collection and analyzed using ASTM D5084 or equivalent for measuring 

permeability of clay and ASTM E112 for grain size analysis. 
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Deliverable 

The deliverable from this task will be a memorandum summarizing the field work, and include 

boring logs, updated cross sections, and results of the geotechnical analysis conducted on clay 

soil samples.  
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Figure 3. East-West Cross Section of Harbor Island 
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Figure 4. Depth to Anticipated Confining Unit 
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Figure 5. Proposed Deep Boring Locations
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2.1.3 Deep Monitoring Well Installation 

Objective 

The maximum depth of existing monitoring wells and piezometers is 20 feet below surface and 

are generally screened across the top of the water table. This is considered a data gap as the 

vertical extent of the COI plume has not been delineated. Additionally, the conceptual site model 

is that groundwater at the Island discharges to the Grand River and South Channel.  Data is 

required to confirm whether groundwater could flow under these channels to the other side of 

the river and channel. Therefore, the proposed deep monitoring wells will provide necessary 

information on the direction of flow. 

Three of the four exploratory borings shown in Figure 5 will be converted to monitoring wells 

(MW-09B, PZ-15B, MW-44B), shown in Figure 6. One of the wells will be screened within the 

suspected confining unit (MW-44B), and two will be screened above the suspected confining 

unit (PZ-15B and MW-09B). The three monitoring wells will be paired with an existing shallow 

monitoring well. The borings for the wells will also be used to confirm the top of the suspected 

confining unit. The final depths of the wells will be based on the depth to the top of the clay.  

Implementation 

The three monitoring wells will be constructed of 2-inch schedule 40 polyvinyl chloride (PVC). 

The anticipated lithology at the screen interval is fine to medium sand or clay, so the screen slot 

size is anticipated to be 10-slot; however, a 20-slot screen will be onsite should it be appropriate 

based on field observations. The screen length will be 5 or 10 feet, depending on observed 

geology. Filter sand will be placed from screen bottom to two feet above the top of the screen, 

and the remaining annulus will be grouted to the surface. Monitoring wells will be constructed 

with a 2 by 2-foot cement pad and stick-up cover. The wells will be developed using airlift 

methods by the driller with an HDR representative onsite to record development progress. 

Development will be measured using a water quality meter (YSI or similar) and a turbidity meter. 

The proposed monitoring wells will be slug tested to estimate the hydraulic conductivity of the 

screened lithology. Additionally, each well will be sampled and analyzed by Trace Analytical 

Laboratories in Muskegon, MI for the constituents in Table 2. The results of the sampling will be 

evaluated to determine if constituents exceed groundwater protection standards. 

Table 2. Groundwater Quality Parameters For Analysis 

Antimony Lithium 

Arsenic Mercury 

Barium Molybdenum 

Beryllium Nickel 

Boron pH 

Cadmium Radium 226 and 228 combined 

Calcium Selenium 

Chloride Silver 

Chromium Sulfate 

Cobalt Thallium 

Copper Total Dissolved Solids (TDS) 
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Table 2. Groundwater Quality Parameters For Analysis 

Fluoride Vanadium 

Iron Zinc 

Lead Total Suspended Solids (TSS) 

 

Deliverable 

Details of monitoring well installation will be provided in revisions to the Monitoring Well 

Installation Report, Hydrogeologic Monitoring Plan, and Groundwater Monitoring Certification 

Report. The results of groundwater analytical testing will be included in the next quarterly 

groundwater monitoring report submitted after this work is completed.  
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Figure 6. Deep Monitoring Well Location Map
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2.1.4 Expansion of Monitoring Well Network 

Objective 

Following the identification of Statistically Significant Levels (SSLs) above Groundwater 

Protection Standards (GPS) at the nature and extent monitoring wells during the 2nd quarter 

2024 sampling event in April 2024, nature and extent wells were added to each unit to further 

delineate the groundwater plumes. For the Units 1/2 Impoundment: MW-16, MW-17, MW-28, 

MW-36, and MW-37 were added. For the Unit 3A/B Impoundments, MW-38 was added. The 

constituents that exceeded GPS to date include arsenic, boron, calcium, chloride, fluoride, lead, 

lithium, sulfate, and total dissolved solids (HDR, 2024). A map showing the total extent of each 

plume is provided in Figure 7. The exceedance of GPS at nature and extent wells indicates that 

further expansion of the monitoring well network in the downgradient direction is necessary to 

further delineate the contaminant plumes. The proposed expansion of the monitoring well 

network is as follows:  

• The inclusion of MW-39 and MW-13 as nature and extent wells for Unit 3A/B 

Impoundments. 

• A new monitoring well (MW-41) north of MW-10 for Units 1/2 Impoundment and Unit 

3A/B Impoundments to further delineate extent of CCR COCs. 

• A new monitoring well (MW-42) for Units 1/2 between MW-30 and MW-08 to investigate 

the source and extent of CCR COCs.  

• A new monitoring well (MW-43) for Units 1/2 west of MW-07 to investigate the source 

and extent of CCR COCs, is shown on Figure 7. Note this monitoring location will also 

be utilized as a part of the PFAS investigation as further explained in Section 2.1.6. 

• A new monitoring well (MW-44) will be located northwest of PZ-24, shown on Figure 8. 

Note this monitoring location will be utilized as a PFAS monitoring location as further 

explained in Section 2.1.6. 

Implementation 

The chosen drilling method is hollow-stem auger utilizing a 24-inch length and 1.5-inch diameter 

split-spoon sampler. Prior to drilling boring locations will have a utility locate completed. The 

borehole diameter at each location is anticipated to be 6 inches. The borings will be sampled 

continuously and logged by an onsite HDR geologist. Spoils will be collected and disposed of 

onsite. Monitoring wells will be constructed of 2-inch Schedule 40 PVC. The anticipated lithology 

at the screen interval is fine to medium sand or clay, so the screen slot size is anticipated to be 

10-slot, however a 20-slot screen will be onsite if deemed appropriate based on field 

observations. The screen length will be 5 feet. The screen will be installed near the water table, 

consistent with nearby wells. At monitoring well MW-43, the screen may be slightly deeper (i.e., 

11 to 16 feet below grade) and similar to the screened interval at monitoring well MW-07 to 

avoid screening the well in shallow clay and peat. Filter sand will be placed from screen bottom 

to two feet above the top of the screen, and the remaining annulus will be grouted to surface. 

Monitoring wells will be constructed with a 2-foot by 2-foot cement pad and stick-up cover. The 

wells will be developed using airlift methods by the driller with an HDR representative onsite to 

record development progress. Development will be measured using a water quality meter (YSI 
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or similar) and a turbidity meter. Following development, each well will be sampled and 

analyzed for the constituents in Table 2, apart from MW-44. The proposed monitoring wells will 

be slug tested to estimate the hydraulic conductivity of the screened lithology. Proposed well 

MW-41 will have bollards installed to prevent damage from heavy traffic. HDR will contract a 

licensed surveyor to provide easting/northing coordinates, ground surface, and top of casing 

elevations.  

Existing piezometers PZ-13 and MW-39 will be included with the monitoring wells and be added 

to the quarterly sampling program starting with the third quarter 2025 sampling event. The next 

quarterly sampling event is scheduled for August 2025 and the three new monitoring wells (MW-

41, MW-42, and MW-43) will be sampled during the fourth quarter 2025 event, and quarterly 

thereafter until further notice.  

Deliverable 

The results from this work will be outlined in updates to the Monitoring Well Installation Report, 

Hydrogeologic Monitoring Plan, Groundwater Monitoring System Certification, and Quarterly 

Reports Groundwater Monitoring Reports. 
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Figure 7. Proposed Monitoring Well Map 
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Figure 8. PFAS Monitoring Well Location Map
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2.1.5 Units 1/2 Impoundment Ash Characterization 

Objective 

Superior Environmental (Superior), Environmental Resource Management (ERM), and Golder 

previously collected samples of ash or ash-bearing sediment from within the boundary of the 

Units 1/2 Impoundment. However, the prior analysis did not include the full suite of State CCR 

regulation constituents. Additional sampling of ash and pore water is necessary for 

characterization of the chemical and physical properties. Sample volume also will be provided to 

contractors for physical properties bench testing for potential future design of ISS methods. 

Information regarding the chemical and physical properties of the ash within Units 1/2 

Impoundment will aid in the feasibility assessment of remedial alternatives. Since the operating 

life of the impoundment spanned approximately 50 years, it is possible that the character of the 

ash varied during that time.  Variations in ash properties will be addressed with nine samples 

from within the unit boundary, which is also the minimum number of samples required by EGLE 

for statistical analysis of the chemical properties. The following information is provided in the 

Coal Ash Definition Sampling Results report (ERM, 2016): 

• Northern Pond – Ash was identified between pond bottom and 2 feet below bottom 

• Southern Pond – Ash was identified between pond bottom and 2 feet below bottom  

• Eastern Wetlands – Ash was identified intermittently between 1 and 14 feet below 

surface 

Utilizing the information above, the anticipated ash sampling locations are provided in Figure 9.  

Implementation - Ash Sampling 

Prior to beginning ash sampling, a Joint Permit Application (JPA) submission will be submitted 

to EGLE since the sampling locations on the eastern side of the impoundment are located within 

potential wetlands. 

• Northern and Southern Ponds - As noted above, the ash in both locations was observed 

between pond bottom and two feet below pond bottom. Five samples of ash from these 

locations west of the drive will be collected using a scoop, shovel, auger, or other 

appropriate container capable from the bottom sediments and sides of the impoundment 

(Figure 9). Sample locations will be recorded utilizing ESRI FieldMaps.   

 

• Eastern Wetlands –To minimize any disturbance to the wetland, four ash samples will be 

collected utilizing a Vibracore soil-sampling device. This method uses a handheld 

oscillating motor to advance polyethylene cylinders into the soil. Boring depth will vary 

depending on each location and field observations.  

 

o The maximum depth of the borehole advancement on the eastern wetland of the 

unit is 15 feet below surface. Sample volume will be extracted utilizing direct 

push methods in which a 2-inch diameter tube is advanced into the subsurface. 

Borings will be continuously logged by an HDR geologist. One ash sample will be 
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collected from each hole. Any ash encountered to a maximum depth of 15 feet 

will be collected.  Previous borings completed within the wetland collapsed due to 

saturation and loose soil. Following removal of the sampling equipment, should 

the borehole remain open, bentonite chip will be placed to seal the bore hole. 

Sample locations will be recorded utilizing ESRI FieldMaps.   

 

• Each sample will be analyzed for the constituents in Table 3 by an HDR contracted 

laboratory. The soil will be analyzed for total metals using EPA method SW6020a or 

equivalent. Soils will also be analyzed using Synthetic Precipitation Leaching Procedure 

(SPLP) and Toxicity Characteristic Leaching Procedure (TCLP) to determine leaching 

characteristics of the ash.  

If ash is not encountered in one of the nine proposed boring locations, additional locations within 

the Units 1/2 Impoundment boundary will be identified and sampled until nine ash samples have 

been collected for analysis. 

Implementation – Pore Water Sampling 

During the soil sample collection, the location and depth will be recorded for reference. Pore 

water samples will be collected within 1-foot of the soil sample locations, shown in Figure 9, 

and correspond with the soil sample depth interval. Pore water samples will be collected using 

the PushPointTM sampler (Henry Sampler). The PushPointTM sampler is a pointed tubular 

stainless-steel tube with a screened zone at one end and a sampling port at the other. The 

pointed end with the screened zone consists of a series of very fine interlaced machined slots to 

allow groundwater to enter the sampler. The sampler is pushed to the desired depth and the 

groundwater is collected through the opposite end of the devise by connecting flexible tubing to 

a peristaltic pump to extract the sample (EPA, 2016). The EPA developed a pore water 

sampling procedure that is provided in Attachment B and this procedure will be followed. Pore 

water from each sample will be extracted and analyzed to determine in-situ groundwater 

concentrations of analytes contained in Table 3. Pore water samples will be analyzed by Trace 

Analytical Laboratories in Muskegon, Michigan. 

Deliverable 

The deliverable will be a memorandum explaining the field activities and sampling results. 

Table 3. Ash Characterization Methods and Analytes 

Soil - Total Metals 
Analysis 

Soil – TCLP Analysis Soil – SPLP Analysis 
Pore Water – Metals 

Analysis 

Metals (Method SW 
6020A) - mg/Kg 

Metals (Method SW-846 
or equivalent) – mg/Kg 

Metals (ASTM 1320) - 
mg/Kg 

Metals (EPA 200.7) - 
mg/L 

Aluminum Aluminum Aluminum Antimony 

Antimony Antimony Antimony Arsenic 

Arsenic Arsenic Arsenic Barium 

Barium Barium Barium Beryllium 

Beryllium Beryllium Beryllium Boron 
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Table 3. Ash Characterization Methods and Analytes 

Soil - Total Metals 
Analysis 

Soil – TCLP Analysis Soil – SPLP Analysis 
Pore Water – Metals 

Analysis 

Metals (Method SW 
6020A) - mg/Kg 

Metals (Method SW-846 
or equivalent) – mg/Kg 

Metals (ASTM 1320) - 
mg/Kg 

Metals (EPA 200.7) - 
mg/L 

Boron Boron Boron Cadmium 

Cadmium Cadmium Cadmium Calcium 

Calcium Calcium Chromium Chromium 

Chromium Chromium Cobalt Cobalt 

Cobalt Cobalt Copper Copper 

Copper Copper Iron Lead 

Iron Iron Lead Lithium 

Lead Lead Lithium Molybdenum 

Lithium Lithium Manganese Nickel 

Manganese Manganese Molybdenum Selenium 

Molybdenum Molybdenum Nickel Silver 

Nickel Nickel Selenium Thallium 

Selenium Selenium Silver Vanadium 

Silver Silver Thallium Zinc 

Thallium Thallium Vanadium 
Metals (EPA 200.7) - 

mg/L 

Vanadium Vanadium Zinc Mercury 

Zinc Zinc Mercury 
Metals (EPA 300) - 

mg/L 

Mercury (Method SW 
7471B) - mg/Kg 

Total Sulfate Fluoride Chloride 

Mercury 

 

Moisture (%) Iron 

Fluoride (Method 
A4500) - mg/Kg 

 

Sulfate 

Fluoride 
Metals (EPA 9056) - 

mg/L 

Moisture (%) Fluoride 

 

 
Metals (EPA SM2540C) 

- mg/L 

 Total Dissolved Solids 

 
Metals (EPA SM2540D) 

- mg/L 

 Total Suspended Solids 

   Inorganics ASTM 7511 

   Cyanide 

   EPA 335.4 Rev 1.0 

   Ammonia 
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Figure 9. Ash Sampling Location Map 
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2.1.6 PFAS Remedial Work Plan 

An initial PFAS investigation was performed to investigate the potential presence of PFAS in 

groundwater at the Island in 2023. This study was summarized in Non-CCR Data Gap 

Investigation Report (DGI) (WSP, 2023). The DGI work identified PFAS compounds at 

concentrations above groundwater-surface water interface (GSI) criteria. To develop conceptual 

designs for remediation alternatives, additional data is required to further delineate the vertical 

and horizontal extents of PFAS at the Site. Therefore, additional groundwater and surface water 

sampling will be conducted. The details of the PFAS remedial investigation are contained in 

Attachment A. 

2.2 Phase 2 Data Collection 

2.2.1 Aquifer Test Design 

Additional data will be collected to inform remedy selection according to 40 CFR §257.97. A 

pump test will be implemented to collect hydrogeologic data to evaluate the feasibility of 

groundwater extraction at the Site, and to support design of a groundwater extraction and 

treatment (GWET) system and groundwater modeling efforts. The pump test will be designed 

utilizing the lithologic data, depth to suspected confining unit, and slug test information from the 

deep monitoring wells. As data collected during Phase 1 will be utilized in the final design of the 

pump test, aquifer testing is anticipated to be conducted in Q4 2025. 

2.2.2 Topographical and Bathymetry Survey 

Survey data is required to determine the following: 

• Surface configuration of the Island.  

• The location and volume of clean fill material. 

• Estimate of the land surface for designing potential remedial alternative measures. 

• The size and depth of each internal water body and wetland as well as depths for the northern 

wetland, Grand River, and South Channel. 

The start of surveying activities is weather and Site condition dependent and is anticipated to be 

conducted in Q4 2025. 

2.3 Phase 3 Data Collection 

2.3.1 Transport and Contaminant Groundwater Modeling 

Due to the heterogeneous nature of the lithology encountered, and the variable flow observed, a 

groundwater model will be developed in Phase 3 to support the development of remedial 

alternatives. Groundwater modeling will use data collected from both Phase 1 and Phase 2. The 

anticipated start of this task is Q4 2025. 

2.3.2 Wetland Function Assessment  

Delineation of wetlands on the Island was completed in the 2nd quarter 2024.  Additional data 

may be required, however, for permitting and to determine resource value following selection of 

a remedial alternative. The anticipated start of this task is Q3 2025. 
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1 General Information 
  
1.1 Purpose  
 
The purpose of this operating procedure is to describe the procedures, methods and 
considerations to be used when obtaining a sediment pore water sample.  
 
1.2 Scope/Application    
 
This document describes procedures generic to all pore water sampling methods to be 
used by field personnel when collecting and handling samples in the field.  On the 
occasion that Science and Ecosystem Support Division (SESD) personnel determine that 
any of the procedures described in this section are inappropriate, inadequate or 
impractical and that another procedure must be used to obtain a pore water sample, the 
variant procedure will be documented in the field logbook, along with a description of the 
circumstances requiring its use.  Mention of trade names or commercial products in this 
operating procedure does not constitute endorsement or recommendation for use. 
 
1.3 Documentation/Verification  
 
This procedure was prepared by persons deemed technically competent by SESD 
management, based on their knowledge, skills and abilities and has been tested in 
practice and reviewed in print by a subject matter expert. The official copy of this 
procedure resides on the SESD local area network (LAN). The Document Control 
Coordinator is responsible for ensuring the most recent version of the procedure is placed 
on the LAN and for maintaining records of review conducted prior to its issuance.  
 
1.4 References 
 
International Air Transport Authority (IATA). Dangerous Goods Regulations, Most 
Recent Version. 
 
M.H.E. Products. 2003.  PushPoint Sampler (US Pat. # 6,470,967) Operators Manual and 
Applications Guide, Version 2.01.  East Tawas, MI.  http://www.mheproducts.com 
 
SESD Operating Procedure for Control of Records, SESDPROC-002, Most Recent 
Version. 
 
SESD Operating Procedure for Sample and Evidence Management, SESDPROC-005, 
Most Recent Version. 
 
SESD Operating Procedure for Logbooks, SESDPROC-010, Most Recent Version. 
 
SESD Operating Procedure for Surface Water Sampling, SESDPROC-201, Most Recent 
Version. 
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SESD Operating Procedure for Pump Operation, SESDPROC-203, Most Recent Version. 
 
SESD Operating Procedure for Field Equipment Cleaning and Decontamination, 
SESDPROC-205, Most Recent Version. 
 
SESD Operating Procedure for Field Equipment Cleaning and Decontamination at the 
FEC, SESDPROC-206, Most Recent Version. 
 
SESD Operating Procedure for Groundwater Sampling, SESDPROC-301, Most Recent 
Version. 
 
SESD Operating Procedure for Potable Water Supply Sampling, SESDPROC-305, Most 
Recent Version. 
 
Title 49 Code of Federal Regulations, Pts. 171 to 179, Most Recent Version. 
 
USEPA.  ASBLOQAM.   Analytical Support Branch Laboratory Operations and Quality 
Assurance Manual.  Region 4, Science and Ecosystem Support Division, Athens, GA. 
Most Recent Version. 
   
USEPA.  SHEMP.  Safety, Health and Environmental Management Program Procedures 
and Policy Manual.  Science and Ecosystem Support Division, Region 4, Athens, GA. 
Most Recent Version. 
 
SESD Operating Procedure for Field Sampling Quality Control, SESDPROC-011, Most 
Recent Version. 
 
1.5 General Precautions 
 
1.5.1 Safety 
 
Proper safety precautions must be observed when collecting pore water samples.  Refer to 
the SESD Safety, Health and Environmental Management Program Procedures and 
Policy Manual (most recent version) and any pertinent site-specific Health and Safety 
Plans (HASP) for guidelines on safety precautions.  These guidelines, however, should 
only be used to complement the judgment of an experienced professional.  When using 
this procedure, minimize exposure to potential health hazards through the use of 
protective clothing, eye wear and gloves.  Address chemicals that pose specific toxicity 
or safety concerns and follow any other relevant requirements, as appropriate. 
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1.5.2 Procedural Precautions 
 
The following precautions should be considered when collecting pore water samples: 
 

• Special care must be taken not to contaminate samples.  This includes storing 
samples in a secure location to preclude conditions which could alter the 
properties of the sample.  Samples shall be custody sealed during long-term 
storage or shipment. 

• Collected samples are in the custody of the sampler or sample custodian until the 
samples are relinquished to another party. 

• If samples are transported by the sampler, they will remain under his/her custody 
or be secured until they are relinquished. 

• Shipped samples shall conform to all U.S. Department of Transportation (DOT) 
rules of shipment found in Title 49 of the Code of Federal Regulations (49 CFR 
parts 171 to 179), and/or International Air Transportation Association (IATA) 
hazardous materials shipping requirements found in the current edition of IATA’s 
Dangerous Goods Regulations. 

• Documentation of field sampling is done in a bound logbook. Chain-of-custody 
documents shall be filled out and remain with the samples until custody is 
relinquished. 

• All shipping documents, such as bills of lading, will be retained by the project 
leader and stored in a secure place. 

 
1.5.3 Records 

 
Information generated or obtained by SESD personnel will be organized and accounted 
for in accordance with SESD records management procedures found in SESD Operating 
Procedure for Control of Records, SESDPROC-002 (most recent version).  Field notes, 
recorded in a bound field logbook, will be generated, as well as chain-of-custody 
documentation, in accordance with SESD Operating Procedure for Logbooks, 
SESDPROC-010 (most recent version), and SESD Operating Procedure for Sample and 
Evidence Management, SESDPROC-005 (most recent version). 
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2 Sampling Methodology     
 
2.1 General 
 
The pore water sampling techniques and equipment described in this procedure are 
designed to minimize effects on the chemical and physical integrity of the sample.  If the 
procedures in this section are followed, a representative sample of the pore water should 
be obtained. 
 
2.2 Collection Considerations 
 
The physical location of the investigator when collecting a sample may dictate the 
equipment to be used.  Wading is the preferred method for reaching the sampling 
location, particularly if the stream has a noticeable current (i.e., is not impounded).  
However, wading may disrupt bottom sediments causing biased results; therefore, the 
sampler should enter the area downstream of the sampling location and collect sample 
facing upstream. If the stream is too deep to wade, the pore water sample may be 
collected from a platform such as a boat or by SCUBA diving.  If sampling from a boat 
or in water deeper than the length of the sampler, extensions may be utilized.  The device 
is suitable for use only in fine-grained material (no gravel or cobble). 
 
2.3 Summary of Procedure 
 
Sediment pore water is collected using a pore water extracting device (Figure 1).  The 
most common type used is the PushPoint™ sampler (M.H.E. Products 2003), made out 
of stainless steel tubing. The sampling end of the pore water device is inserted into the 
sediment to the desired depth, and pore water is extracted using a syringe or peristaltic 
pump.  Other similar devices may be used providing that the integrity of the sample is 
maintained and no ambient surface water is allowed in contact with the sample.     
 
2.4 Sampling Equipment 
 
A PushPoint™ or similar sampler typically consists of a pointed tubular stainless steel 
tube with a screened zone at one end and a sampling port at the other.  The pointed end 
with the screened zone consists of a series of very fine interlaced machined slots to allow 
pore water to enter the sampler. A removable guard rod adds rigidity to the sampler 
during sediment insertion.  The length of the screened zone will depend on the site 
specific study design. Depending on the data quality objectives (DQO) of the study, 
filters may be placed over the screened zone if additional screening is needed.  Pore water 
is collected through the opposite end of the device by connecting flexible tubing and 
using a syringe or peristaltic pump to extract the sample. Teflon® tubing is the preferred 
tubing to be used for collecting pore water samples. However, other tubing may be used, 
depending upon the DQOs for the specific application.   
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There are many modifications that can be incorporated into the procedure to satisfy data 
quality objectives for a specific application. The procedures discussed in the following 
sections provide guidance on the basic operation of pore water sampling devices and 
issues to consider when collecting pore water.  
 
An alternative system is available in SESD inventory for use in soft sediments in water 
deeper than wading depth.  A well screen and short riser approximately ¾” in diameter 
has external threads to fasten to the bottom of a custom flange and internal threads to 
accept a tubing compression adapter.  The accompanying rimmed flange has a coupling 
with both top and bottom threads.  The well screen is screwed into the bottom of the 
flange coupling and Teflon® tubing is attached to the tubing compression adapter which 
is threaded into the well screen.  The tubing is then inserted through the pipe or well 
casing which is then screwed into the upper coupling threads.  The entire assembly can be 
deployed in water up to ten feet of depth from a well anchored boat. 
 
2.5 Pore Water Sampler Deployment Considerations 
 
It is critical in the collection of pore water to avoid surface water intrusion. Water will 
flow in a path of least resistance.  If space is created around the sides of the sampling end 
of the pore water device during deployment, surface water may flow down the outside of 
the device to the screened area and into the intended sample.  Therefore, the pore water 
device should be used with a sampling flange (Figure 2), especially when collecting pore 
water near the sediment-surface water interface.  If pore water is collected from deep in 
the sediments, a flange may not be necessary. When inserted though the sampling 
platform, or flange, the body of the pore water device should form a water tight seal to 
eliminate surface water intrusion during sample collection. Flanges should include a 
cutting ring to enhance sealing.  Flange systems can be augmented by flexible plastic 
sheeting of appropriate material.  The sheeting can be weighted to conform to the stream 
bottom by sediments obtained from other areas of the stream or banks away from the 
sampling location. 
 
The flange can be made of any material that will not cross contaminate the intended 
sample.  If both inorganic and organic analyses are required, the flange should be made 
of inert material such as stainless steel or Teflon®.  The size of the flange depends on the 
volume of pore water to be collected.  If large volumes of pore water are to be collected, 
use a large flange size.  A useful estimate can be made for planning by taking the entire 
required water volume, tripling it to assume 33% porosity, and then calculating the 
dimensions of a sphere or cylinder of this volume.  The flange should cover at least this 
estimated volume.  If it is not practical to use a large flange, then multiple devices may be 
deployed and smaller volumes can be collected from several devices for a composite 
sample.  If multiple devices are deployed, they should be spaced an appropriate distance 
apart so they will not interfere with one another.   
 
For irregular surfaces a flange can be improvised from polyethylene sheeting weighted by 
shovelled nearby stream sediments.  Several of the flanges in SESD inventory have a 
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threaded nut and washer to facilitate sealing the flange to a polyethylene sheet for this 
purpose. 
 
In general, the volume of pore water that can be collected at a given location is limited.  
Collecting large volumes of pore water will ultimately result in the collection of water 
from the overlying water body.  Often, minimum required volumes must be negotiated 
with the laboratory to limit the volumes withdrawn.   
 
Where significant differences in parameters such as pH or conductivity exist between the 
surface water and pore water, a check can be made at the end of sampling to assess 
whether surface water intrusion has occurred by measuring the pore water parameters at 
the beginning and conclusion of sampling.  
 
2.6 Pore Water Collection 
 
The flange is first placed at the desired sampling point with the push-point removed to 
allow water to escape from under the flange.  The flange rim should be carefully worked 
into the sediment until the flange is flush with the sediment surface. The pore water 
device should then be inserted through the compression adapter on the flange and into the 
sediment as carefully as possible (Figure 2).  When the sampler is inserted to the desired 
depth, the compression adapter should be tightened.  The push-point’s guard rod can then 
be withdrawn. Do not reinsert the guard rod into the sampler for any reason until the 
sampler has been cleaned (sediment particles rolled between the two metal surfaces will 
lock the parts together and permanently damage the sampler.)   
 
When deploying the pore water device, care must be taken not to disturb the sampling 
area.  If the sampler is wading in the water body, the sampler should lean out and insert 
the pore water device as far as possible away from where the sampler is standing to 
reduce potential effects of the sampler on the integrity of the pore water sample.  Depth 
of penetration of the pore water device into the sediment depends on the objectives of the 
specific investigation.   
 
After the pore water device has been successfully deployed, attach the sample tubing to 
the sampling port of the pore water device.  Short pieces of Silastic® tubing can be used 
to splice Teflon® sample tubing to a push-point sampler, taking care to butt the tubing to 
the sampler at the center of the splice.  Then attach the other end of the tubing to a sample 
withdrawing device, such as a syringe or a peristaltic pump (according to SESD 
Operating Procedure for Pump Operation, SESDPROC-203). Before collecting a pore 
water sample, be sure to purge out all air and surface water from the pore water device 
and sample tubing with the appropriate amount of pore water.  If utilizing a syringe for 
collection, a three-way valve with a side syringe must be utilized for the surface water 
purge in order not to cross contaminate the sampling syringe. 
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2.6.1  Peristaltic Pump/Vacuum Jug Collection 

 
The peristaltic pump/vacuum jug can be used for sample collection of organic or 
inorganic samples because it allows for the sample to be collected without coming in 
contact with the pump head tubing, maintaining the integrity of the sample.  This is 
accomplished by placing a Teflon® transfer cap assembly onto the neck of a pre-cleaned 
standard 1-liter amber glass container (Figure 3).  Teflon® tubing (¼-inch O.D.) connects 
the container to both the pump and the sample source.  The pump creates a vacuum in the 
container, thereby drawing the sample into the container without it coming into contact 
with the pump head tubing.   
 
Because the sample is exposed to a vacuum and is agitated as it enters the vacuum jug, 
this method cannot be used for collection of samples for volatile organic compounds.  An 
alternative method for collecting volatile organics involves filling the Teflon® tubing 
with sample by running the pump for a short period of time.  Once the tubing is full of 
water, the tubing is removed from the pore water sampler and, then pinched off at the 
pump in order to maintain the vacuum and disconnected from the pump head tubing.  The 
water is then allowed to carefully drain, by gravity, into the sample vials.  Alternatively, 
without disconnecting the tubing from the pump head, the contained sample can be 
pushed out of the tubing, into the sample vials, by reversing the peristaltic pump at very 
low speed.  Great care must still be taken with this method in order not to agitate the 
sample during the transfer process or transfer water that has been in contact with the 
Silastic® tubing into the vials. 
 
Because pore water is typically collected from an anaerobic environment, it is preferable, 
especially when collecting samples for nutrient analysis, to maintain the integrity of the 
sample by minimizing exposure to air.  This can be accomplished by purging the sample 
container with an inert gas such as nitrogen or argon prior to sampling.  In addition, if 
analyzing for nutrients or metals, the container can be pre-preserved in order to minimize 
exposure of the sample to ambient conditions.   
 
An alternative, when collecting samples for metals, nutrients or other sample analysis not 
affected by the Silastic® tubing and exposure to air is not a concern, is to collect the 
sample directly from the discharge of the pump head tubing after an adequate purge has 
been demonstrated. When collecting samples in this manner, there are several 
considerations to be aware of.  The pump head tubing (Silastic®, etc.) must be changed 
after each sample and a rinsate blank must be collected from a representative piece of the 
pump head tubing (only one blank per investigation).  Also, precautions must be taken to 
ensure that the end of the discharge tubing is not allowed to touch the ground or other 
surface to ensure the integrity of the sample collected in this manner. 
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2.6.2 Syringe 

 
An alternative to using the pump and vacuum container is to use a syringe as the 
mechanism to draw the pore water through the sampling device.  The tubing from the 
sampling port of the pore water device can be directly attached to a syringe with a three- 
way valve and a side syringe and the pore water sample can be manually withdrawn from 
the sediment.  The valve is first switched to the side syringe, which is used for purging air 
and any ambient surface water in the system prior to sampling.  The volume to be purged 
is determined by the length and diameter of the sampling device and attached tubing.  
Once the sampler has been purged, the valve is switched to the sampling syringe and the 
sample is drawn into the syringe.  The syringe can be used as the final sample container 
or the pore water can be transferred to another container, depending on project objectives 
and analytical requirements. 
 
2.7 Quality Control 

 
If possible, a control or background sample should be collected from a location not 
affected by the possible contaminants of concern and submitted with the other samples.  
In streams or other bodies of moving water, the control sample should be collected 
upstream of the sampled area.  For impounded bodies of water, particularly small lakes or 
ponds, it may be difficult or inappropriate to obtain an unbiased control from the same 
body of water from which the samples are collected.  In these cases, it may be appropriate 
to collect a background sample from a similar impoundment located near the sampled 
body of water if there is a reasonable certainty that the background location has not been 
impacted. Equipment blanks should be collected if equipment is field cleaned and reused 
on-site or, if necessary, to document that low-level contaminants were not introduced by 
pumps, bailers or other sampling equipment. 
 
2.8  Specific Sampling Equipment Quality Assurance Techniques 
 
All equipment used to collect pore water samples shall be cleaned as outlined in the 
SESD Operating Procedure for Field Equipment Cleaning and Decontamination, 
SESDPROC-205 (most recent version) or SESD Operating Procedure for Field 
Equipment Cleaning and Decontamination at the FEC, SESDPROC-206 (most recent 
version) and repaired, if necessary, before being stored at the conclusion of field studies.  
Cleaning procedures utilized in the field or field repairs shall be thoroughly documented 
in field records. 
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3 Special Sampling Considerations 
 
3.1 Volatile Organic Compounds (VOC) 
 
Pore water samples for VOC analysis must be collected in 40 ml glass vials with Teflon® 
septa.  The vial may be either preserved with concentrated hydrochloric acid or they may 
be unpreserved.  Preserved samples have a two week holding time, whereas, unpreserved 
samples have only a seven day holding time.  During most sampling events, preserved 
vials are used due to their extended holding time.  In some situations, however, it may be 
necessary to use the unpreserved vials.  For example, if the surface water sample contains 
a high concentration of dissolved calcium carbonate, there may be an effervescent 
reaction between the hydrochloric acid and the water, producing large numbers of fine 
bubbles.  This will render the sample unacceptable.  In this case, unpreserved vials should 
be used and arrangements must be confirmed with the laboratory to ensure that they can 
accept the unpreserved vials and meet the shorter sample holding times. 
 
Samples for VOC analysis must be collected using either stainless steel or Teflon® 
equipment. Samples should be collected with as little agitation or disturbance as possible.  
The vial should be filled so that there is a meniscus at the top of the vial and absolutely 
no bubbles or headspace should be present in the vial after it is capped.  After the cap is 
securely tightened, the vial should be inverted and tapped on the palm of one hand to see 
if any undetected bubbles are dislodged.  If a bubble or bubbles are present, the vial 
should be refilled.  Care should be taken not to flush any preservative out of the vial 
during topping off.  If, after attempting to refill and cap the vial, bubbles are still present, 
a new vial should be obtained and the sample re-collected. 

 
3.2 Dissolved Metals Sample Collection 

 
If a dissolved metals pore water sample is to be collected, an in-line filtration should be 
used. The use of disposable, high-capacity filter cartridges (barrel-type) or membrane 
filters in an in-line filter apparatus is preferred. The high-capacity, barrel-type filter is 
preferred due to the higher surface area associated with this configuration.   
 
Potential differences could result from variations in filtration procedures used to process 
water samples for the determination of trace element concentrations.  A number of factors 
associated with filtration can substantially alter "dissolved" trace element concentrations;  
these include filter pore size, filter type, filter diameter, filtration method, volume of 
sample processed, suspended sediment concentration, suspended sediment grain-size 
distribution, concentration of colloids and colloidally-associated trace elements, and 
concentration of organic matter.  Therefore, consistency is critical in the comparison of 
short-term and long-term results.  Further guidance on filtration may be obtained from 
Section 4.7.3 of the SESD Groundwater Sampling Procedure (SESDPROC-301).  
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 3.3 Special Precautions for Pore Water Sampling 
 

• A clean pair of new, non-powdered, disposable latex gloves will be worn each 
time a different location is sampled and the gloves should be donned prior to 
handling sampling equipment and sampling. The gloves should not come in 
contact with the media being sampled and should be changed any time during 
sample collection when their cleanliness is compromised. 

• All background or control samples shall be collected and placed in separate ice 
chests or shipping containers. Sample collection activities shall proceed 
progressively from the least suspected contaminated area to the most suspected 
contaminated area.  Samples of waste or highly contaminated media must not be 
placed in the same ice chest as environmental (i.e., containing low contaminant 
levels) or background samples. 

• If possible, one member of the field sampling team should take all the notes and 
photographs, fill out tags, etc., while the other members collect the samples. 

• Samplers must use new, verified, certified clean disposable equipment, or pre-
cleaned non-disposable equipment. Non-disposable equipment should be pre-
cleaned according to procedures contained in SESD Operating Procedure for 
Field Equipment Cleaning and Decontamination (SESDPROC-205), for 
collection of samples for trace metals or organic compound analyses. 

 
3.4 Sample Handling and Preservation Requirements 
 

1. Pore water will typically be collected from sediments using a peristaltic pump and 
placed directly into the sampling containers.  In some cases a syringe may be used 
to collect the sediment pore water and then transfer the sample into the 
appropriate container.  

2. During sample collection, if transferring the sample from a collection device, 
make sure that the device does not come in contact with the sample containers. 

3. Place the sample into appropriate, labeled containers.  Samples collected for VOC 
analysis must not have any headspace (see Section 3.1). 

4. All samples requiring preservation must be preserved as soon as practically 
possible, soon after sample collection. If pre-preserved VOA vials are used, these 
will be preserved with concentrated hydrochloric acid prior to departure for the 
field investigation. For all other chemical preservatives, SESD will use the 
appropriate chemical preservative generally stored in an individual single-use vial 
as described in the SESD Operating Procedure for Field Sampling Quality 
Control (SESDPROC-011). The adequacy of sample preservation will be checked 
after the addition of the preservative for all samples, except for the samples 
collected for VOC analysis. If it is determined that a sample is not acceptably 
preserved, additional preservative should be added to achieve adequate 
preservation. Preservation requirements for surface water samples are found in the 
USEPA Analytical Support Branch Laboratory Operations and Quality 
Assurance Manual (USEPA ASBLOQAM).
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Guard Rod 
Handle 

4 cm Screened Zone 

Guard Rod 

Sampler Handle 

Sample Port 

Body of Sampler 

Figure 1A.  Disassembled Device 

Figure 1B.  Assembled Device 

 Actual length and width of device will vary, depending on sampling needs and site conditions.    
 Note:  cm = centimeter 

Figure 1.  Pore Water Sampling Device 
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Insert sampler into 
sediment with guard 
rod in place.  

Attach the appropriate 
tubing to the sampling 
end of the sampler to 
collect the pore water 
sample. 

Sample Flange 

Surface Water 

Figure 2.  Pore Water Sampler Deployment Using a Sampling Flange 
  

Sediment 

To reduce surface water intrusion during 
sampling, the sampler can be used with a 
sampling flange.  The flange is carefully 
placed on top of the sediment.  The 
sampler is inserted through the flange to 
the desired depth.  The flange should fit 
snuggly around the body of the sampler 
to prevent surface water from 
contaminating the pore water sample.  

 

After sampler has been 
carefully inserted into the 
sediment, carefully 
remove guard rod from 
the sampler. 
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 Figure 3.  Pore Water Sampler Deployment Using a Peristaltic Pump to Sample 
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