
An Equal Opportunity Employer M/F/V/H

April 1717, 2024

File No.: 16.0062677.92

Ms. Karen Vorce

Remediation and Redevelopment Division

Michigan Department of Environment, Great Lakes, and Energy

350 Ottawa Avenue NW, Unit 10

Grand Rapids, MI  49503-2341

Re: Investigation Summary Wolverine World Wide, Inc.

9300 and 9341 Courtland Drive NE, Rockford, Michigan 49341

Dear Ms. Vorce:

On April 12, 2023, a purchaser of property located at 5312 11 Mile Road NE submitted a 

Baseline Environmental Assessment (BEA) to EGLE identifying two per- and polyfluorinated

substances (PFAS), perfluorooctanesulfonic acid (PFOS) and perfluorooctanoic acid (PFOA), in 

shallow groundwater exceeding Michigan Part 201 Generic Cleanup Criteria (GCC). 

EGLE began investigating the potential presence of PFAS atat neighboring properties, and on 

July 10, 2023, Wolverine World Wide, Inc. (Wolverine) received a Letter (Letter; refer to 

Appendix A) from EGLE regarding adjacent property located at 9300 Courtland 

Drive NE (herein referred to as Distribution Center or DC). Based on the groundwater results 

and additional testing of residential wells in the area, EGLE requesteded Wolverine conduct anan

investigation in this area.  On behalf of Wolverine, Rose & Westra, a Division of GZA 

GeoEnvironmental, Inc. (R&W/GZA) developed investigation scopes in coordination with EGLE 

to investigate the potential presence of PFAS at the DC property office

property (herein referred to as Office and/or HQ, and jointly with the DC property as the Site).

The purpose of this Investigation Summary (Summary) is to compile data collected from the 

completed investigations and to propose additional steps, if applicable.

BACKGROUND

The DC property has been a warehousing location for Wolverine since the 1960s. It is directly 

north of the BEA property at 5312 11 Mile Road NE.

The Office is across the street from the DC property at 9341 Courtland Drive. Available 

documentation indicated in 1984, Wolverine received the first of four Part 301 Inland Lakes 

and Streams Act Permits from the State to dredge river sediments from the Rogue River near 

the water intake at former Rockford tannery, approximatelyly a quarter mile 

upstream of the Rockford Dam. Wolverine received three other Inland Lakes and Streams Act 

permits from the State to dredge varying volumes of sediment from the same location in 

front of the tannery inin 1990, 1998, and 2001. The MDEQ/EGLE permits were provided for the 

dredged material to be placed on the Office property. 

In 2019, three groundwater monitoring wells were installed at the Office property. The well 

designations (CTL-MWMW-1, CTL-MWMW-2, and CTL-MWMW-3) and locations are shown on Figure 1

and boring/well installation logs can be found in Appendix B. 
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The wells were sampled in May 2019 for PFAS. CTL-MWMW-2 was resampled in July of the same year. All three wells 

were sampled again in January 2020. All samples were below applicable criteria for PFAS.  See Table 1 (attached) 

for a summary of the analytical results as compared to EGLE Part 201 GCC for groundwater.

PROJECT OBJECTIVES

Work was performed in accordance with a December 13, 2023, scope of work for the following two objectives:

• Further investigate geologic and groundwater conditions at the Site via drilling and vertical aquifer profile (VAP)

groundwater sampling.

• Conduct soil investigation activities to identify, where Rogue River sediment from the dredging under the 1984, 

1990, 1998, and 2001 Inland Lakes and Streams Act Permits may have been placed at the Site.

FIELD ACTIVITIES

The field activities included VAP and soil sampling at both the DC and HQ properties.  

VAPAP

The four VAP locations were as follows: VAP-01 on the east side of the HQ property, just northwest of Courtland 

Drive; VAP-02 at the northwest corner of the DC property; VAP-03 at the northeast corner of the DC property; and 

VAP-04 on the southern edge of the DC property (Figure 1). The VAP sampling locations were collected by R&W/GZA 

Figure 1). The 

unit is accurate up to 2 horizontal feet.

The VAP borings were drilled using hollow-stem auger methods in accordance with Standard Operating Procedures 

(SOPs) A03 through A06 of the previously established Wolverine QAQAPPPP1 written for work completed under the 

Consent Decree in northern Kent County. Significant confining layers were encountered during drilling at VAP-02 

and VAP-03 below the upper groundwater formation. To prevent the migration of groundwater in upper formations 

into the lower saturated zone, steel casing was installed within the encountered confining layer before drilling 

continued. 

Drilling at VAP-01 did not encounter a water bearing unit and therefore no VAP samples were collected. Drilling at 

VAP-04 encountered clay at 24 feet below ground surface (bgs) at which depth the boring was terminated. The 

boring logs from the VAP drilling can be found in Appendix C.

Per QAPP SOP A25, , temporary wells were constructed of 2-inch diameter, threaded 

polyvinyl chloride (PVC) risers and 5-foot long, 2-inch diameter, 0.010-inch slotted wire-wrapped PVC well screens. 

The screens were set in water-bearing and permeable formation(s) at an interval of 10 feet from the groundwater 

table to the borehole terminus. Following temporary well installation, the augers were pulled up approximately

5 feet to expose and allow natural sand to collapse around the well screen. The temporary wells were developed 

using a Mega-Monsoon® 12-Volt Plastic Pump until the water began to clear and turbidity stabilized. Turbidity was 

measured using HACH 2100Q Portable Turbidimeter. The pump was decontaminated between monitoring points 

using a water and Alconox® wash with a reverse osmosis filtered-water rinse.  All purge water was contained in 

graduated tanks for volume approximation and disposal. 

Following the stabilization of turbidity, VAP samples were collected for PFAS analysis in accordance with QAPP

SOP B01, PFAS Sampling. Samples were collected from three different intervals at VAP-02, seven intervals at 

VAP-03, and two intervals at VAP-04. VAP logs from this event can also be found in Appendix C.

1 Quality Assurance Project Plan Former Wolverine Tannery, House Street Property, and Wolven/Jewell Area, Per- and Polyfluoroalkyl 

Substances Investigation Program, November 1, 2018; Revision June 2022. 
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Soil Investigation

The drilling locations were based on information from the historical permits and ground disturbances visible in 

historical aerial photographs. Table 1.1 explains the rationale behind the investigation areas, and the number of 

borings completed per area.  The investigation locations are also shown on Figure 1. It should be noted area DC-1 

is on the DC Office property.

Table 1.1

Exploration Areas

The soil borings were advanced using a Geoprobe® equipped with direct-push technology and soil cores were 

collected using a 5-foot long, 2-inch diameter Macro-core® sampler equipped with an acetate liner.  A new acetate 

liner was used in the Macro-core® sampler for each depth interval.  The Macro-core® sampler was decontaminated 

between borings and the Macro-core® drive shoe on the end of the sampler was decontaminated between soil core 

collection at each depth interval. Following retrieval of the Macro-core® sampler from each depth interval, the 

acetate liner was removed from the Macro-core® sampler and laid out on a folding table for visual observations and

lithologic description Classification System.

The boring logs are included in Appendix D.

Each boring was sampled at two intervals: a shallow interval, ranging from 1 to 5 feeeet bgs, and a deeper interval 

ranging from 5 to 8 feeeet bgs. This method was followed unless evidence of potential sediment, fill, or other notable 

changes in the geology were observed. In this case, samples were collected at set intervals of 2 to 3 and 4 to 5 feeeet 

bgs. As denoted, this deviation occurred four times at HQ-2-SBSB-3,3, HQHQ-4-SBSB-3,3, DCDC-1-SBSB-2, and DC-1-SBSB-3.3. Table 1.2

summarizes the sample locations.

Table 1.2

Sample Summary

Area I.D. Boring I.D. Interval (feeeet bgs)

HQHQ-1

HQHQ-1-SBSB-1
3-4

5-6

HQHQ-1-SBSB-2
3-4

7-8

HQHQ-1-SBSB-3
3-4

5-6

HQHQ-2

HQHQ-2-SBSB-1
1-2

7-8

HQHQ-2-SBSB-2
3-4

6-7

HQHQ-2-SBSB-3*3*
2-3

4-5

Area I.D. Reason
Number 

of Borings

HQHQ-1 Approximate location of sediment deposition as shown in the 2001 EGLE permit 3

HQHQ-2 Approximate location of sediment deposition as shown in the EGLE permits from 1984 and 1998 3

HQHQ-3
Potential soil disturbances of unknown origin shown on aerial photographs beginning as early as 

circa 1968
4

HQHQ-4
Potential soil disturbances of unknown origin shown on aerial photographs beginning as early as 

circa 1968
4

DCDC-1 Potential soil disturbance of unknown origin as shown in aerial photographs 4
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Area I.D. Boring I.D. Interval (feeeet bgs)

HQHQ-3

HQHQ-3-SBSB-1
2-3

5-6

HQHQ-3-SBSB-2
3-4

7-8

HQHQ-3-SBSB-3
2-3

7-8

HQHQ-3-SBSB-4
2-3

6-7

HQHQ-4

HQHQ-4-SBSB-1
2-3

6-7

HQHQ-4-SBSB-2
2-3

5-6

HQHQ-4-SBSB-3*3*
2-3

4-5

HQHQ-4-SBSB-4
3-4

5-6

DCDC-1

DCDC-1-SBSB-1
2-3

5-6

DCDC-1-SBSB-2*2*
2-3

4-5

DCDC-1-SBSB-3*3*
2-3

4-5

DCDC-1-SBSB-4
3-4

5-6

*Denotes no samples at deep interval

Based on potential constituents present in dredged Rogue Rover sediment, the samples were submitted to Pace 

Laboratories in South Carolina for PFAS using DOD QSM Table B-15 Method 5.4, and the following metals: 

aluminum, antimony, arsenic, barium, beryllium, boron, cadmium, chromium (total), chromium iii, chromium vi, 

cobalt, copper, iron, lead, magnesium, mercury, molybdenum, nickel, selenium, silver, sodium, thallium, titanium, 

vanadium, and zinc. The metals were analyzed using U.S. Environmental Protection Agency (EPA) Methods 6010D 

and 7470A0A.

VAP SAMPLING RESULTS

The following section summarizes the groundwater analytical results collected during the VAP investigation 

activities. Groundwater testing data is compared to EGLE Part 201 GCC. 

Nonresidential drinking water criteria for PFAS are the same. Table 2.1 summarizes the most restrictive criteria for 

PFOA and PFOS. 

Table 2.1

Comparison Criteria

Compound Most Restrictive Value (µg/L) Basis for Value

PFOA 0.0.008 GCC for Residential and Nonresidential Drinking Water (DW)

PFOS 0.012 GCC for Groundwater Surface Water Interface (GSI)
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There are no analytical results for VAP-01 as there were no water bearing units encountered. VAP-02 encountered 

exceedances of PFOA and PFOS at 118 and 129 feeeet bgs. PFAS were not detected in the shallower VAP-02 sample,

7979 feeeet bgs. The PFOA concentrations in the groundwater samples from the upper 54 feet bgs at VAP-03 exceeded 

GCC. There were no water bearing units encountered from 55 to 210 feeeet bgs in VAP-0303. The PFAS concentrations 

in groundwater samples from 210 to 230 feeeet bgs in VAP-03 were below GCC. VAP-04 had samples collected at 10 

and 20 feeeet bgs and both contained PFOA above GCC.

These VAP sampling event results are summarized onon Table 2 (attached) and exceedances are shown on Figure 2.

Laboratory reports are included in Appendix E. 

SOIL SAMPLING RESULTS

The following section summarizes the soil analytical results collected during the soil investigation activities. Soil data 

was evaluated against the most restrictive of EGLE Part 201 Nonresidential Generic Soil Cleanup Criteria (NRGCC). 

Per MCL 324.20101(e), if state-wide default background levels are available and greater than a risk-based GCC, then 

the state-wide default background levels are used as a substitute for that GCC. The Site is within Saginaw Glacial 

lobe. Most of the samples were taken from sandnd; therefore, the background values for sand in Saginaw lobe were 

used. The samples were analyzed for a list of 28 PFAS compounds using DOD QSM Table B-15 Method 5.4 and 25 

metals (aluminum, antimony, arsenic, barium, beryllium, boron, cadmium, chromium (total), chromium iii, 

chromium vi, cobalt, copper, iron, lead, magnesium, mercury, molybdenum, nickel, selenium, silver, sodium, 

thallium, titanium, vanadium, and zinc) using EPA Methods 6010D and 7471B.

In summary, four metals exceeded the NRGCC for drinking water protection (DWP) and groundwater surface water 

interface protection (GSIP): aluminum, boron, hexavalent chromium, and magnesium. These metals only exceed 

screening levels related to the potential for those metals to leach from soil to groundwater. So, after receiving the 

total metal results, a Synthetic Precipitation Leaching Procedure (SPLP) using EPA Method 1312 was completed.

The SPLP results for aluminum, boron, total chromium, and magnesium were compared to NRNRGCC for groundwater

to determine if metals had the potential to leach into the groundwater above applicable criteria. SPLP results for 

hexavalent chromium could not be obtained because the samples were out of laboratory-established holding time 

upon submittal for SPLP analysis.  

SPLP concentrations of boron, total chromium, and magnesium were not above their respective groundwater GNRCC 

for drinking water.  As such, it is unlikely these metals have leached from soil to groundwater at concentrations 

exceeding their respective drinking water criteria.  Aluminum SPLP concentrations were above the aluminum GNRCC 

for drinking water.  

No GCC are established for PFAS in soil; hence, no criteria comparisons are relevant. There were detections of at 

least one PFAS compound in 13 out of the 18 soil boring locations.  Of note, only one PFAS compound was detected 

in one interval from the samples collected at DC-1.1.

These results are summarized on Tables 3, 4, and 5 (attached). Figures 3 and 4 present summaries of the metals 

and PFAS exceedances in soil, respectively. Laboratory reports are included in Appendix E. 

PROPOSED ACTIVITIES

Based on the initial results discussed above, additional VAP drilling locations are proposed on both the DC and Office 

properties (Figure 5). Following evaluation of the VAP data and discussion with EGLE, permanent monitoring wells will 

be installed and sampled for aluminum, hexavalent chromium, and PFAS. The permanent wells will also be used to 

identify groundwater flow direction. Additional soil borings are proposed at 25-foot step outs from the four borings 

where metals were identified above NRNRGCC in soil.  The step-out borings will be used to better delineate where 

sediments may have been placed using the extent of metals above NRGCC (Figure 6) as a determining factor.  In 

conjunction with the step-out borings, samples will be collected proximate to the former soil sample locations where 
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hexavalent chromium was detected (HQ-3-SBSB-1 and HQ-4-SBSB-2) for hexavalent chromium SPLP analysis.  The three 

locations where magnesium was the only metal exceeding GNRCC will not be further investigated because the SPLP 

leachate results demonstrate magnesium is not likely to leach from the soils at concentrations above drinking water 

criteria.  

The vertical and horizontal extent of PFAS concentrations in groundwater will be evaluated at proposed boring 

locations VAP-10101, located in the southwestern portion of Office property; VAP-10202 located in the middle of the 

Office property, just east of 720 Northland Drive NENE; VAP-103 just north of VAP-01 along the eastern Office property 

boundary; and VAP-104 located in the southwest corner of the DC property.  VAP will be conducted at these 

locations using investigative methods to allow for the continuous observation of changing lithology (i.e., hollow-

stem auger or rotosonic drilling) completed in accordance with SOPs A03 through A06 of the QAPP.  Soil cuttings 

generated during the investigation work will be containerized in either 55-gallon drums or roll-off boxes and staged 

either onsite or at before being properly characterized and disposed offsite. 

Permanent wells will be installed at the locations where groundwater is encountered. Well installation depths are 

not predetermined.  Based on the profiling data, encountered geology, and nearby drinking water well elevations, 

R&W/GZA will determine the depth(s) of up to four wells installed at each nest location.  The monitoring wells will 

be developed in accordance with SOP A13, Well Development in the QAPP.  Upon completion, the wells will also be 

surveyed by a licensed surveyor.

Once installed and developed, the permanent monitoring wells will be sampled according to methods established 

in SOPs A14, A15, A16, and B01 of the QAPP.  As discussed, based on the SPLP results, groundwater sampling 

includes aluminum to assess if leaching/migration has reached potable aquifers. Hexavalent chromium will also be 

tested in groundwater and compared to DW criteria, unless hexavalent chromium SPLP results demonstrate that 

such sampling is not necessary. The samples will be analyzed using DoD QSM 5.3 guidelines for PFAS by isotope 

dilution methodology and for aluminum and hexavalent chromium using EPA Method 6010D and SW7196A, as 

applicable.

In addition to the VAP drilling, step-out delineation borings will be conducted at HQHQ-2-SBSB-1, HQ-2-SBSB-3, HQ-3-SBSB-1, 

and HQ-4-SBSB-2. To determine the extents of the metal detections, drilling will be completed at 2525-foot step outs in 

all cardinal directions from the location of the original boring. A second round of step-out borings will be completed 

an additional 25 feeeet in each direction (when sampling does not overlap with other sampling points).  To delineate 

vertically at HQHQ-2-SBSB-1, HQ-2-SBSB-3, and HQ-3-SBSB-1, a boring directlyly adjacent to the original boring will be 

completed and sampled within the intervals of 10 to 15 and 15 to 20 feeeet bgs. Each step out boring will be sampled 

at a shallow interval, 1 to 5 feeeet bgs and a deeper interval at 5 to 8 feeeet bgs. The secondary step-out location samples

and 15 to 20 feeeet bgs interval samples will be held by the laboratory pending results from the initial step-out and 

shallower sampling.  The secondary step-out and deeper samples will only be analyzed if needed to delineate the 

metal exceedances.  Since there are no established criteria for PFAS in soil, the previously discussed metals list will 

be used for delineation: aluminum, boron, hexavalent chromium, and magnesium. Despite each area having a 

unique group of metals that exceeded criteria, this list will be applied to each sample during this program due to 

the variation in the metal detections. A proposed soil step-out delineation plan is included as Figure 6. 

The proposed scope of work contained within this Summary will begin as early as late-May 2024, pending drilling 

subcontractor availability. Table 3.1 outlines the next investigative steps and approximate timeframes for task

completion.
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Table 3.1

Timeframes for Tasks

Task Estimated Schedule

Additional VAP Drilling 2 to 3 weeks per location (pending installation of steel casing)

VAP Analysis 4 to 5 weeks (current standard PFAS laboratory turnaround time)

Monitoring Well Installation 1 week per location (pending number of wells to be installed per location)

Soil Delineation Drilling 1 week

Soil Metals Analysis 3 weeks

Groundwater Sampling and Analysis 4 to 5 weeks

Once the data is received, R&W/GZA will evaluate the results and schedule a time to review the data with EGLE.  

Very truly yours,

GZA GEOENVIRONMENTAL, INC.

Brian A. Beach, CPG

Senior Project Manager 

Loretta J. Powers, CHMM 

Associate Principal

Enclosures: Figures 1-6

Tables 1-5

Appendix A EGLE Compliance Communication Letter

Appendix B 2019 Boring and Well Logs

Appendix C 2023 VAP Boring and Sample Logs

Appendix D Soil Investigation Logs

Appendix E Laboratory Reports

j:j:\62000\626xx\62677.92 - courtland\report\summary letter\62677.92_investigation summary letter_f.docx
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