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Mr. Dave Latchana 
Associate General Counsel 
Wolverine World Wide, Inc. 
9341 Courtland Drive, NE  
Rockford, Michigan 49351 
  
Dear Mr. Latchana: 
 
SUBJECT: Disapproval of the Tannery Interceptor System Response Activity Plan as 

Required by the Wolverine World Wide, Inc. Consent Decree Court Case 
No. 1:18-cv-00039  

 
The Michigan Department of Environment, Great Lakes, and Energy (EGLE), 
Remediation and Redevelopment Division, has reviewed the Tannery Interceptor 
System Response Activity Plan (ResAP) for the property located at 181 North Main 
Street (formerly 123 North Main Street), Rockford, Michigan, submitted on February 19, 
2021, by Rose & Westra, a Division of GZA GeoEnvironmental, Inc. (GZA) on the behalf 
of Wolverine World Wide, Inc. (Wolverine). The Tannery Interceptor System ResAP is a 
requirement of the Consent Decree (effective February 19, 2020) as described in 
Paragraph 7.7 (Response Activities at the Tannery) of the Consent Decree.  
 
As outlined in Section 15 of the Consent Decree, after receipt of any submission relating 
to Response Activities that is required to be submitted for approval, EGLE may notify 
the Defendant that the plan is disapproved if applicable. The Tannery Interceptor 
System ResAP has been disapproved for the following reasons:  

 
General Comments on the Groundwater Modeling: 

 
1. Water Budget: 

A water budget was not provided as part of this submission. A water budget 
should be included within this document as it helps clarify the site conceptual 
model and important features the numerical model must reproduce (see 
https://www.michigan.gov/documents/deq/wrd-water-budget_565040_7.pdf).  
The lack of a water budget for the site, combined with recharge rates and 
permeabilities that appear to be unconstrained by the calibration data, results in 
high uncertainty regarding how much flow beneath the site must be intercepted 
by the extraction system, and, therefore, low confidence that the project objective 
of hydraulic capture of per- and poly-fluoroalkyl substances (PFAS) compounds 
is likely to be successful. 

GRETCHEN WHITMER 
GOVERNOR 

LIESL EICHLER CLARK 
 DIRECTOR 
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2. Aquifer Interaction with Rum Creek: 

Contours from measured and simulated Layer 1 water levels should be 
presented for the calibration data set so that the impact of Rum Creek on water 
levels can be compared. A fair comparison can generally be made if measured 
and simulated water levels are contoured using the same process, e.g., machine 
contouring of corresponding measured and simulated water levels using only 
data from well locations, and not from the rest of the model grid.  
 
A comparison of Figure 2-2 with Figure 8-1a suggests that the interaction 
between Rum Creek and the groundwater system is underestimated in the 
simulation. Note that the minor contour deflection due to Rum Creek in the 
simulation does not resemble the complete control Rum Creek appears to have 
over nearby groundwater flow directions in the contours of field data.   
 

3. Aquifer Test Data Processing 
The text in Section 3 and Appendix A does not discuss whether any data-
cleaning was performed on the aquifer test data, and the appearance of the 
hydrographs in figures suggests the data have not been cleaned to remove 
barometric and background effects. For example, the TA-RW-1 combined plot 
(Appendix A) shows 0.4 foot of steady decline over 6 days at RW-3, or 0.13 foot 
during the 2-day pumping duration. The background trend of declining water 
levels contributes a significant fraction of the drawdown that is being analyzed at 
some observation wells. A data-cleaning tool such as the US Geological Survey’s 
Series SEE (https://water.usgs.gov/software/SeriesSEE/) should be used to 
remove unwanted influences from the data set, such as background water-level 
trends and the impact of stage changes in the Rogue River. This data processing 
should be done before using the data for aquifer test analysis and groundwater 
model calibration. 

 
A possible result of this data-cleaning is that clear drawdown responses will be 
identifiable in more observation wells, resulting in better geographic coverage in 
the calibration data set. The 0.3-foot drawdown threshold for inclusion should be 
reconsidered after data-cleaning – small responses to pumping are also 
meaningful in aquifer test interpretation, especially when aquifer testing is 
simulated in a groundwater model. In effect, deviations from ideal drawdown 
curves (such as a diminished response to pumping) can reveal subsurface 
heterogeneity or aquifer boundary conditions (such as the presence of a nearby 
river). Excluding small deviations from analysis and calibration eliminates the 
opportunity to reveal that detail. 
 
The discussion in Section 3 of aquifer test results does not suggest that the 
Rogue River could have influenced the results as a recharge boundary (see 
http://www.aqtesolv.com/pumping-tests/pumping-tests-in-bounded-aquifers.htm). 
Negative slopes on drawdown derivatives are entirely attributed to “non-
instantaneous drainage at the water table”, but negative slopes on drawdown 
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derivatives can also indicate the presence of a nearby recharge boundary (or 
both conditions can be present). The aquifer tests were all conducted about 100 
feet from the Rogue River, which is unambiguously a recharge boundary for the 
purpose of aquifer test analysis at the site. The analysis should acknowledge and 
address the expected impact of a nearby recharge boundary on measured 
drawdown and whether that impact was observed (and if not, discuss what about 
the site conceptual model has changed). The curve-matching aquifer test 
analyses do not mention the use of image well theory. Image well theory, or 
some other method of addressing the nearby Rogue River as a recharge 
boundary should have been used in every analysis. 
 
A contour plot for each aquifer test of the maximum drawdown (after data 
cleaning) should be presented and discussed. The influence of the Rogue River 
is likely to show in contours of maximum drawdown, and other deviations from an 
ideal (circular) cone of depression may assist with site understanding. 
 
In Section 7 (page 23, second paragraph), the authors attribute a mismatch 
between heads observed in pumping wells during aquifer testing and the model 
results for the same locations to well inefficiencies. The apparent efficiency 
seems low for an extraction well, possibly less than 20 percent. Additional 
development of groundwater extraction wells may improve extraction well 
efficiency, allowing each well to capture more groundwater contaminated with 
PFAS compounds. 
 

4. Calibration Quality:  Static Water Levels (Homogeneous and Stochastic 
Models) 
The aquifer properties and water budget at the site are poorly-constrained by the 
calibration data set and calibration quality. The introduction of stochastic 
techniques is a reasonable approach to handle the uncertainty, but the number of 
realizations is too small (eight) and the calibrations are too flawed to provide 
confidence that the proposed extraction system design is likely to be successful. 
In addition, it seems likely that stochastic realizations were introduced too early in 
the model development process: the homogeneous model appears to suffer from 
significant conceptual weaknesses that stochastic approaches cannot resolve. 
 
Calibration quality for static conditions does not appear to have been evaluated 
during this effort, or was not reported on. Section 6.0 refers to a set of 64 
measured water levels as calibration targets, but there is no discussion or 
presentation of calibration results, quality, or insights developed during the 
regional or local model calibration. Basic information is absent, such as the 
quality of the match to static conditions, whether major features identifiable in 
field interpretations are adequately simulated by the model, and whether the 
calibration has a bias that could impact forecasts. For example, it seems likely 
that north-northeastern flow into Rum Creek from the aquifer immediately south 
of Rum Creek is underestimated and potentially not represented in the model at 
all, but the presentation of the regional and local calibrations do not allow this to 
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be evaluated directly. Indirect evidence can be found in the number of calibration 
hydrographs in Appendix C that underestimate water levels. Flow to Rum Creek 
and the Rogue River are controlled by elevation-based features (river stage, 
drain bottom), and the proximity to and ubiquity of elevation-based boundary 
conditions at and near the site suggests that a fairly tight calibration should be 
possible, even with a relatively simple model construction. The use of 
MODFLOW’s evapotranspiration boundary condition is likely to greatly improve 
the calibration to static water levels, because the depth to water at the site is so 
shallow that it is directly influenced by the consumption of groundwater by 
vegetation. 
 
As an example of a serious calibration mismatch that likely has a critical impact 
on model forecasts, the simulated and observed hydrographs for well TA-TMW-
101 are presented in Appendix C. Well TA-TMW-101 is located adjacent to the 
Rogue River, and, therefore, has a direct impact on the gradient that controls the 
quantity of flow from the aquifer into the river. Note that the measured water 
levels vary over approximately 0.25 foot (and that range appears attributable to 
aquifer testing), but the starting water levels that (presumably) reflect static 
conditions vary by approximately 2.3 feet, depending on the realization. This 
degree of mismatch is extreme – according to Figure 2-2, there are only four feet 
of head relief across the entire site. The mismatch is also heavily biased – seven 

realizations underestimate head at well TA-TMW-101, implying that flow to the 
Rogue River is generally underestimated (insufficient driving force compared to 
field observations). This underestimation of flow to the Rogue River implies that 
the designed extraction system will be inadequate to completely capture 
groundwater flowing under the site. 
 
The homogeneous-model calibration to static conditions should be presented 
using maps, a scattergram, and statistics. If the static calibration does not 
adequately represent major features of the site such as substantial flow to Rum 
Creek, the general pattern of radial flow south of Rum Creek, gradient changes 
across the site, and head differences between the aquifer and discharge 
locations (Rogue River and Rum Creek), the introduction of transient aquifer 
testing as a calibration target is likely premature. 
 

5. Calibration Quality:  Aquifer Tests 
The calibration match to aquifer test responses is generally weak. Curve shapes 
generally have obvious mismatches. For example, on Figure 7-1, the mismatch 
between measured and simulated drawdown in well TA-PMW-01 is a factor of 
two, with a trend of increasing mismatch if the test had gone longer. The field-
measured water levels become relatively stable after a matter of hours, but the 
simulated water levels continue to decline after a day of pumping. The measured 
drawdown has the appearance of encountering a recharge boundary condition, 
but the simulated drawdown does not. On Figure 7-2, simulated response at 
TA-PMW-02 appears to be approximately one-third of the field response, and 
does not show the leveling-off of drawdown that is obvious in the measured data. 
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On Figure 7-4, two wells show no apparent simulated response where the field 
measurements seem to indicate approximately 0.8 foot of drawdown. 
 
Field-measured drawdown responses to aquifer testing show a strong recharge 
boundary effect in response to the adjacent Rogue River. The simulated 
calibration hydrographs do not; drawdown continues to increase at a high rate 
throughout the pumping phase. While heterogeneity and grid spacing can explain 
away some degree of calibration misfit, the calibrated model must reproduce 
interactions between the aquifer and surface water system, because the goal of 
the extraction system is to interrupt that interaction by intercepting the water from 
the aquifer. 
 
In cases where simulated drawdown in an observation well does not match field 
observations because of a model grid too coarse to resolve it, local grid 
refinement should be considered, or another solution provided. 
 

6. Vertical Grid Discretization 
In Section 9.1 (page 31), shortcomings of grid resolution are discussed, 
particularly the 20-foot-thick model cells. Most of the contamination to be 
contained occurs in shallow groundwater, and heterogeneity is described as 
occurring at vertical scales much less than 20 feet. The boring logs presented in 
Appendix A show interbedded sands and silts in the pumped interval. 
 
The cross-sections raise questions in terms of both litho-stratigraphic correlation 
and classic depositional interpretations. Cross-Section I-I’ does not depict 
contacts, correlative information, presence of water-bearing units, vertical 
gradients, and other inputs you would expect to be quantified for a capture 
model. 
 
In the T-PROGS implementation described in Section 9, each model cell is 
assigned a single lithology. The clay and silt (CLSM) is about 40 percent of the 
aquifer volume. What should be expected from this is that groups of model cells 
(“lenses”) will be assigned a (low) clay-silt permeability for the entire 20-foot 
thickness, and if an extraction well is located in the clay-silt, it is simulated as if it 
has been screened in clay and silt. In other words, it is simulated as if it is a poor 
location to place an extraction well. The groundwater model grid appears to be 
too coarse to forecast the impact of pumping where T-PROGS assigns the clay-
silt lithology, because it does not adequately capture the expected aquifer 
heterogeneity. Boring logs at the site (Appendix A) do not indicate the presence 
of laterally-continuous 20-foot thicknesses of clay-silt just below land surface, but 
the T-PROGS simulations assume that such features are 40 percent of the 
aquifer system, because the vertical grid cannot result in the vertical lithologic 
variability observed in boring logs. 
 
The vertical grid spacing and T-PROGS implementation should be re-evaluated 
in the context of whether a 20-foot thickness of clay-silt is an adequate 
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representation of a 20-foot sequence of sand and gravel adjacent to clay. Boring 
logs in Appendix A suggest that sand and gravel are present in the top 20 feet of 
almost all boring logs. Using T-PROGS on a finer grid than the flow model to 
compute effective permeability (horizontal and vertical) for each model cell is one 
possible method to incorporate heterogeneity without having a very fine flow 
model grid. 
 

7. Vertical Delineation of Aquifer Properties 
In Section 8.1 (page 26), the proposed extraction well system is described with 6 
shallow extraction wells (screened 685 to 690 feet) north of Rum Creek 
combined with 10 shallow extraction wells (screened 670-690 feet) and 3 deep 
extraction wells (screened 650 to 670 feet) south of Rum Creek. Per the site map 
(Figure 3-1), all three wells used for aquifer testing are located south of Rum 
Creek. TA-RW-1 is screened from 5.1-24 ft bgs (approximately 669.6 to 688.5 ft 
msl); TA-RW-2 is screened from 4-19 ft bgs (approximately 674.5 to 689.5 ft 
msl); TA-RW-3 is screened from 10.5-18 ft bgs (approximately 678.6 to 686.1 ft 
msl). It appears there is no aquifer test data available for the deeper zone. The 
report should discuss how well the aquifer test results represent the deeper 
aquifer materials and the impact on uncertainty regarding hydraulic capture. 
 

8. Use of PEST 
Autocalibration tools like PEST (a parameter estimation tool software) are very 
useful for both model calibration and site understanding. PEST does not 
communicate clearly about site understanding, but when PEST is unable to 
calibrate a model well, it generally indicates that the model design is unable to 
produce a calibrated model, not that PEST was unable to find a solution. 
According to the Response Activity Plan, PEST repeatedly gave signals that the 
model construction was inadequate in one or more ways, but instead of adjusting 
the model design in response, it seems that the signals from PEST were 
documented but not addressed. 
 
Based on the number of parameters in the homogeneous and stochastic 
versions of the model that PEST adjusted to an upper or lower bound, all models 
presented are likely experiencing parameter compensation. Parameter 
compensation is when PEST adjusts a parameter to an extreme value to 
compensate for parameters missing from the model. As an example, if there is a 
low-permeability riverbed at the surface water-groundwater interface in the 
Rogue River, but the model represents it as a specified head, the only control 
PEST currently has to limit the interaction is to reduce the permeability of the 
entire aquifer. Even when parameter limits represent reasonable maximum and 
minimum values, the likelihood that any actual physical system can be well-
represented by a series of minimum and maximum values seems low (e.g., 
Stochastic Realization 2 has six of nine calibration parameters at upper and 
lower bounds). A single parameter at a bound is unlikely to be problematic, but a 
model with most of its parameters at a maximum or minimum is a signal that 
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parameter values are not the limiting factor on achieving a good calibration; 
some other factor is responsible. 
 
If the calibration data set does not adequately constrain the aquifer properties or 
site water budget, the proposed hydraulic capture system should be designed to 
be successful despite the uncertainty. The particle-tracking figures in Appendix D 
suggest that the design is not robust and is likely to fail in part if site conditions 
resemble certain stochastic realizations. Unfortunately, the minimum-maximum 
parameter combinations make it questionable whether any stochastic realizations 
resemble site conditions by the end of the calibration process. 
 
An approach that might be able to account for uncertainty at the site without the 
computational overhead of stochastic calibrations would be to calibrate the 
homogeneous model to high/medium/low recharge scenarios. A wellfield design 
would be considered robust if it is forecasted to capture the PFAS-contaminated 
groundwater in all three recharge scenarios. 
 

9. Recharge + Evapotranspiration versus Net Recharge 
Because the water table is shallow and encountered at between 3 and 8 feet 
below ground surface (from the Final Implementation of 2018 Work Plan 
Summary Report), groundwater (or precipitation that would otherwise become 
groundwater) is likely to be consumed by vegetation, and also to evaporate 
directly to the atmosphere. While the simulated groundwater recharge rate range 
of 9 to 12 inches per year is appropriate (although a symmetrical range around 
the average of 11 inches per year may be more appropriate to explore 
uncertainty), the ability of the model to reproduce static water levels may be 
improved by adding this elevation-based boundary condition. Note that the 
applied recharge rate in the model should be increased so that recharge minus 
actual evapotranspiration (not the assigned rate) matches the estimated 
groundwater recharge rate range. 
 

10. Use of Forward-Tracked Particles to Measure Simulated Capture 
The achievement of hydraulic capture should be measured with forward-tracked 
particles started from throughout the target capture volume (laterally and 
vertically). Reverse-tracked particles can give a false impression of capture if 
they pass beneath the source area at a different elevation than the target capture 
volume. In addition, reverse-tracked particles generally cannot answer the 
question “Is the entire thickness of the target capture volume captured?” 
Forward-tracked particles directly indicate whether the model forecasts capture, 
as well as the forecast destination for any uncaptured particles. 
 

Specific Comments by Report Section: 
 

11. Section 2.1  
The last paragraph of this section references that 14,576 cubic yards of soil and 
sediment were removed from nine excavation areas at the Tannery property in 
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late 2019 and 2020. The cross-sections associated with this report should be 
updated to depict these removal activities and what material(s) were used as 
backfill, as they will have different porosity and hydraulic conductivity values than 
the material removed. These removal activities should also be incorporated into 
the modeling for the site to verify the excavation backfill materials would not have 
an effect on the performance of the system.   
 

12. Section 2.4: 
As shown on Cross Section I-I’, no soil borings deeper than approximately 
673 feet above mean sea level (AMSL) were advanced between Rum Creek and 
boring TA-MW-303E. No documentation or supporting information for how it is 
known that deeper groundwater contamination does not exist in that area of the 
site is provided. If no documentation can be provided, additional investigation 
activities should be completed and incorporated into the design of the interceptor 
system to ensure the system is able to meet the Consent Decree performance 
objectives.    
 

13. Section 2.6: 
Discussion of the hydrogeology within the deeper portion of the saturated zone 
should be included in this section, as well as discussion of any upward vertical 
gradients. Information regarding vertical gradients should also be depicted on 
cross-sections.   
 

14. Section 3: 
Please include Figure 3-1:  Well Location Plan as a larger figure in the attached 
figures as the current figure embedded in the text of the report is difficult to read.   
 

15. Section 8.1 
As shown on Sheet No. 6, the proposed interceptor system does not extend as 
far south as it was previously designed to do in Appendix F, Figure 3. There was 
no explanation provided for this change and based on historic monitoring well 
sampling, groundwater exceeding the PFAS water quality standards is present in 
the monitoring wells located on the southern property boundary. Based on the 
groundwater model, it did not appear that the PFAS contaminated groundwater 
found at the MW-313 nested well set would be influenced by the three deeper 
proposed extraction wells south of Rum Creek. The interceptor system needs to 
be updated to include coverage for this area based on the known PFAS 
concentrations.     
 

16. Section 11 
The proposed monitoring plan does not provide sufficient data to demonstrate 
that the interceptor system is effective at addressing PFAS Compounds 
contamination and preventing PFAS Compounds from entering the surface water 
above water quality standards. As currently designed and based on the 
information provided in this Response Activity Plan, EGLE has concerns that the 
proposed interceptor system will not be able to achieve the Consent Decree 
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performance objectives; especially with the potential on/off cycling of the system. 
The performance monitoring plan needs to be robust enough to verify and defend 
the system design and be able to demonstrate that no PFAS Compounds are 
leaving the site and entering the Rogue River at concentrations that exceed 
water quality standards. The performance monitoring plan would also need to 
verify that PFAS groundwater contamination is not entering Rum Creek at 
concentrations exceeding water quality standards since Rum Creek discharges 
directly into the Rogue River.         
 

17. Appendix F 
A. The body of the Response Activity Plan refers to Appendix F for details on the 

groundwater treatment portion of the system. However, the system 
configuration, design, total estimated extraction volumes, and treatment 
system building location have all changed since generation of that 
March 2020 document. Either an updated Appendix F needs to be provided, 
or a section added to the Response Activity Plan Report that depicts and 
outlines this information based on the currently proposed system. 
 

B. Verify that the final construction product (e.g., what is seen at the surface) will 
be coordinated with the City of Rockford Planning Commission so the visual 
aesthetics and exterior appearance/architecture of the remediation system 
building and associated system components will be acceptable to the city.    
 

C. In this document it was noted that GZA/Wolverine had some difficulty in 
finding pumps meeting the design specifications and variable frequency 
drives. Because of that, GZA is planning to use pressure transducers in the 
well and the equalization tank as the “on/off” for the pumps in the extraction 
wells. One main concern EGLE has with this approach is that it is not clear 
what that cycling will look like (e.g., how long they will be off) and how that will 
effect capture. An alternate approach would be the use of more robust 
sampling pumps and controls designed for continuous sampling, such as the 
Grundfos Redi-flow (model 2) or the stainless-steel Monsoon/Typhoon 
pumps. These types of pumps may require inverters, but with the controls, 
these pumps may better achieve the design flow at the design head and 
eliminate the cycling if that reduces capture/system performance.            

 
As provided for in Paragraph 15.8 of the Consent Decree, upon receipt of a notice of 
disapproval, Paragraph 15.7(3), Wolverine shall correct the deficiencies and provide the 
revised submission to EGLE for review and approval within thirty (30) days. However, 
EGLE is willing to meet with Wolverine to discuss this disapproval within the next 
fourteen (14) days and toll the start date for the thirty (30) days to submit the revised 
submission for those fourteen (14) days. 
 
The deficiencies identified in this letter are based on representations and information 
contained in the submittal. Therefore, additional supplementary information may be 
necessary to address the deficiencies identified above.  
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If you should have further questions or concerns, please contact the Project Manager, 
Dave Wierzbicki at the Grand Rapids District Office, Remediation and Redevelopment 
Division, at 517-420-2605, or you may contact me directly. 
 
      Sincerely, 
 
 
 
      David Bandlow 
      District Supervisor (Acting) 
      Grand Rapids District Office 
      Remediation and Redevelopment Division 
      616-745-5337 
      BandlowD@michigan.gov 
 
cc:  Mr. John Byl, Warner Norcross & Judd LLP 
       Ms. Polly Synk, Department of Attorney General 
       Ms. Danielle Allison-Yokom, Department of Attorney General 
       Ms. Abigail Hendershott, Michigan PFAS Action Response Team  
       Ms. Dan Yordanich, EGLE 
       Ms. Nancy Johnson, EGLE 
       Mr. Dave Wierzbicki, EGLE  
       Ms. Karen Vorce, EGLE 
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