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1.0 Introduction  
The former J.B. Sims Generating Station was a coal-fired, steam-generating power facility with 
a net capacity of approximately 70.5 megawatts that was operated by the Grand Haven Board 
of Light and Power (GHBLP). The facility is located at 1231 North 3rd Street, on Harbor Island, 
in Grand Haven, Michigan (Figure 1) (the Site). The coal combustion residuals (CCR) 
generated at the former Site was stored in two CCR units: (1) the inactive Units 1/2 
Impoundment and (2) the former Unit 3A/B Impoundments (Figure 2). Operations at the Site 
ceased in February 2020 and the plant subsequently was decommissioned.  During 
deconstruction, wastewater used to cleanout boilers and infrastructure was sent to Unit 3A/B. 
The waste disposal into Unit 3A/B ceased in July 2020.  

The U.S. Environmental Protection Agency’s (EPA) final CCR Rule 40 CFR §257 and 
Michigan’s Part 115 Solid Waste Management, of the Natural Resources and Environmental 
Protection Act, 1994 PA 451 (Part 115), establish a comprehensive set of requirements for the 
management and disposal of CCR (or coal ash). Pursuant to these requirements, federal and 
state groundwater monitoring programs are performed concurrently for the Site. The current 
groundwater monitoring network for the CCR units was established in 2022. Background data 
collection occurred between November 2022 and August 2023 for the current monitoring network 
and background wells. The first sample event after the background monitoring period using the 
updated monitoring network occurred in October 2023. The October 2023 sampling event was 
considered both a detection and assessment monitoring event based on the prior status of the 
Site in assessment monitoring before the well network was updated. Both statistically significant 
increases (SSI) of constituents in groundwater above the background values and statistically 
significant levels (SSLs) of constituents over groundwater protection standards (GPS) were 
identified from the October 2023 sample event. Therefore, the status of the groundwater 
monitoring program for both CCR units is assessment monitoring and evaluation of potential 
remedies. The Site initiated assessment of corrective measures, pursuant to Part 115 
R299.4443, on May 1, 2024, following the identification of SSIs at one or more monitoring wells. 
The Assessment of Corrective Measures was published August 5, 2024, and additional data 
collection will occur into 2025 to further assess the remedy selection process.  

This Groundwater Monitoring Report presents the activities completed in the fourth quarter 
2024. 

1.1 Background  
The former Unit 3A/B Impoundments were engineered, clay-lined, above-ground units and 
ceased receiving CCR material in July 2020. In 2017, a Groundwater Monitoring System 
Certification was first developed for the 3A/B Impoundments, which consisted of one 
background well (MW-07), four (4) downgradient detection monitoring wells (MW-01R, MW-02, 
MW-03, and MW-04), and an additional assessment monitoring well (MW-09) (ERM, 2017). 
Groundwater monitoring conducted in 2017 by GHBLP identified statistically significant 
increases (SSIs) of constituents in groundwater, and therefore the GHBLP implemented 
assessment monitoring (Golder, 2018). Assessment monitoring identified statistically significant 
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levels (SSLs) over groundwater protection standards (GPS) at the Site, and therefore GHBLP 
stated that they were initiating assessment of corrective measures for the Site; however, that 
document was completed prior to the inclusion of Units 1/2 Impoundment CCR unit and 
therefore only represents the status of Unit 3A/B Impoundments (Golder, 2018a). The inactive 
CCR Units 1/2 Impoundment was a depression in the ground where sluiced ash was disposed 
and ceased receiving CCR material in 2012. After adding monitoring wells to the network for 
Units 1/2 Impoundment, the Updated Notice of Groundwater Protection Standard Exceedance 
was issued to document SSLs over GPS for both Units 1/2 Impoundment and Unit 3A/B 
Impoundments on July 22, 2021.  

In 2021, to better understand the groundwater flow around the Island and verify that the 
monitoring network in place at the time was adequate, 22 piezometers, six (6) staff gauges, and 
3 stilling wells were installed. These additional monitoring locations resulted in a better 
understanding of groundwater flow. The Field Summary Report of Results from Approved Work 
Plan - Piezometer Installation and Additional Data Collection suggested that MW-07 may be an 
inappropriate location for a background well due to the potential for groundwater to flow from 
Units 1/2 Impoundment toward MW-07 (Golder, 2022). Therefore, in 2022 a new groundwater 
monitoring network was selected for the CCR units, including new background wells.  

Background data collection for the updated monitoring network and new background wells 
occurred between November 2022 and August 2023. The first sample event after the updated 
background monitoring period occurred in October 2023, and quarterly monitoring was 
conducted in 2024.    
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Figure 1 | Site Vicinity Map 



 
 
 
 

4 

City of Grand Haven – 4th Quarter 2024 Groundwater Monitoring Report 
 

 

Figure 2 | Former J.B. Sims CCR Units and Monitoring Wells 
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2.0 Facility Description 

2.1 Units 1/2 Impoundment 
The inactive CCR Units 1/2 Impoundment was a depression in the ground where sluiced ash 
was disposed. The inactive Units 1/2 Impoundment ceased receiving CCR materials in 2012. 
Due to the abstract size and lack of defined boundaries, Units 1/2 Impoundment was delineated 
by Golder in the 2019 report CCR Impoundment Ash Delineation at the J.B. Sims Generating 
Station (Golder, 2019). Following the submission of the delineation report, a boundary of the 
inactive Units 1/2 Impoundment was agreed upon by GHBLP, EPA, and EGLE, which includes 
an area of sluiced ash disposal to the east of MW-30 into the internal wetland (Figure 2). The 
parties also agreed that the North Channel from the Units 1/2 Impoundment would be evaluated 
for potential inclusion in the revised boundary. After field investigation of the North Channel area 
to delineate ash and submittal of the investigation data and proposed additional data collection, 
EGLE and EPA determined that the ash associated with the North Channel will not be 
associated with Units 1/2 Impoundment. EGLE and EPA indicated that the North Channel ash 
will be documented as a potential CCR Management Unit under the EPA CCR Legacy Rule (40 
CFR §257.95) (Figure 2). 

2.2 Unit 3A/B Impoundments 
The former CCR Unit 3A/B Impoundments were constructed as two above-ground surface 
impoundments underlain by a clay liner; however, the engineered clay liner did not meet Part 
115 CCR surface impoundment liner criteria. Golder (2020) stated that the former 3A/B 
Impoundments were built over a “field of ash” that was generated from Boiler Units 1 & 2; 
however, existing soil borings do not support that a “field of ash” is present under the 
impoundments. Although the former coal-fired power generation facility ceased operations in 
February 2020, the Site continued to use the Unit 3A/B Impoundments to store cleanout 
materials from the hoppers, vessels, etc. prior to demolition of the buildings. The impoundments 
ceased receiving waste on July 30, 2020. Removal of CCR from the impoundments was 
completed on November 6, 2020 and the liner remains in place. Following the CCR removal, 
Golder conducted ash removal verification that was ultimately denied by EGLE. Further ash 
delineation will be conducted to define the extent of any remaining CCR adjacent to the Unit 
3A/B Impoundments. 

2.3 Hydrogeology 
The uppermost aquifer across Harbor Island consists of fine sand with gravel and silt lenses, 
clay, peat, ash, and municipal solid waste located between the surface and 39 feet below 
surface. The bottom of the aquifer is believed to consist of a continuous clay observed between 
20.8 and 39.0 feet below surface. The clay is observed at depth in borings MW-12, MW-17, PZ-
16, PZ-26, PZ-24, PZ-25, and MW-30.  

The regional general direction of groundwater flow is west to southwest towards Lake Michigan 
(Western Michigan University, 1981). The Grand River is located on the northern and western 
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side of the Site, and the South Channel is located on the south side of Harbor Island. Internal to 
the Island there are several influences to groundwater flow. Specifically, the following features: 

 Various fill materials observed in boring logs, 
 Surface water features, such as the inactive Units 1/2 Impoundment and internal 

wetland, and  
 Former coal yard area which may have lower infiltration rates than other areas on the 

Island due to compaction from heavy equipment and stockpiling. 

These features influence the groundwater velocity and direction and are very localized. Boring 
logs contained in the Field Summary Report of Results from Approved Work Plan - Piezometer 
Installation and Additional Data Collection show the observed fill materials encountered during 
well installation (Golder, 2022). 

Groundwater mounding is shown around monitoring well MW-01R, consistent with observations 
made by Golder in 2021 (Golder, 2022). Groundwater contour maps from the four 2024 
monitoring events are shown in Appendix A. The maps show groundwater flow beneath Unit 
3A/B Impoundments is consistently west toward the Grand River. Groundwater flow beneath 
Units 1/2 Impoundment is generally northward toward the north wetland, east from the ponds of 
Units 1/2 Impoundment toward the internal wetland, and potentially south near MW-05 
(Appendix A). The internal wetland east of the Units 1/2 Impoundment appears to provide a 
hydraulic sink between the CCR impoundments and the wells situated to the east (PZ-23 
through PZ-26, MW-27, MW-33, and MW-34). 

Groundwater was encountered between 5 and 15 feet below ground surface within the 
unconsolidated fill material. In 2021, Golder performed slug tests at monitoring wells MW-01R, 
MW-02, MW-04, MW-05, MW-07, MW-08, PZ-17, PZ-20, PZ-26, and MW-31. Hydraulic 
conductivity values observed across the Site range from 0.19 to 18.76 feet per day (Golder, 
2022). Higher conductivity values were observed in tests completed at 172.51 feet per day at 
MW-17 and 242.25 feet per day at MW-20 (Golder, 2022). Additional slug tests were performed 
in July and August 2024 at MW-10, MW-12, PZ-15, MW-16, MW-17, MW-20, MW-32, MW-36, 
and MW-45. Data will be included in the revised Hydrogeologic Monitoring Plan. Additional 
information about groundwater velocity is included in Section 4.1.  

2.4 Monitoring Well Network 
The monitoring well network consists of the monitoring wells (MW-#) and piezometers (PX-#) 
listed in Table 1 and shown in Figure 2. The monitoring wells are sampled for water quality and 
water levels are monitored. The piezometers are monitored only for water levels. The monitoring 
network is composed of the following: 

Units 1/2 Impoundment  
Due to the size of Units 1/2 Impoundment compared to the limits of Harbor Island, and variable 
groundwater flow direction, a traditional upgradient/downgradient groundwater monitoring 
system is not possible. Further detail explaining the locations and justification of each well 
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location is provided in the Hydrogeologic Monitoring Plan (HDR, 2024). The following wells are 
utilized as the groundwater monitoring network: 

 Background Wells: MW-27, MW-33, and MW-34 
 Point of Compliance Wells (i.e. waste boundary wells): MW-06, MW-08, MW-18, MW-19, 

MW-20, MW-30, and MW-31 
 Nature and Extent Wells: MW-07, MW-10, MW-16, MW-17, MW-28, MW-32, MW-36, and 

MW-37 

Unit 3A/B Impoundments 
The monitoring well network justification for the Unit 3A/B Impoundments is provided in the 
Hydrologic Monitoring Plan (HDR, 2024). The well network is as follows: 

 Background Wells: MW-27, MW-33, and MW-34 
 Point of Compliance Wells (i.e. waste boundary wells): MW-02, MW-03, MW-04, MW-11, 

and MW-12 
 Nature and Extent Wells: MW-01R, MW-09, MW-10, and MW-38 

Water Level Wells 
The following piezometers are monitored for water level only and are not sampled: MW-05, PZ-
13, PZ-14, PZ-15, PZ-21, PZ-22, PZ-23, PZ-24, PZ-25, PZ-26, PZ-29, MW-35, MW-39, and 
MW-40, shown on Figure 2. Piezometers PZ-21, PZ-22, and PZ-29 were installed within the 
wetland and are inaccessible at times and therefore are monitored less frequently.  

Transducers are installed in the monitoring wells, stilling wells, and staff gauges that are marked 
on Figure 2 with (T) next to the location ID. The transducers collect groundwater elevation data 
on a continuous one-hour frequency.   

3.0 Monitoring 

3.1 Groundwater Monitoring 
Table 1 provides well identification numbers, well locations, the dates samples were collected in 
Quarter 4 2024, and whether a sample was required by the CCR Rule for the background 
sampling, detection monitoring or assessment monitoring programs. Any deviation in sample 
collection from the Hydrogeologic Monitoring Plan (HDR, 2024) is outlined in Section 3.3. 
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Table 1. Dates of Groundwater Monitoring in Fourth Quarter 2024 

Monitoring Well I.D. Date Monitored Monitoring Purpose 

Background Monitoring Wells 
MW-27 10/17/2024 Detection Monitoring/Initial Assessment Monitoring 

MW-33 10/17/2024 Detection Monitoring/Initial Assessment Monitoring 

MW-34 10/17/2024 Detection Monitoring/Initial Assessment Monitoring 

Units 1/2 Compliance Monitoring Wells 
MW-06 10/16/2024 Detection Monitoring/Initial Assessment Monitoring 

MW-08 10/16/2024 Detection Monitoring/Initial Assessment Monitoring 

MW-18 10/16/2024 Detection Monitoring/Initial Assessment Monitoring 

MW-19 10/16/2024 Detection Monitoring/Initial Assessment Monitoring 

MW-20 10/16/2024 Detection Monitoring/Initial Assessment Monitoring 

MW-30 10/16/2024 Detection Monitoring/Initial Assessment Monitoring 

MW-31 10/15/2024 Detection Monitoring/Initial Assessment Monitoring 

Unit 3A/B Compliance Monitoring Wells 
MW-02 10/15/2024 Detection Monitoring/Initial Assessment Monitoring 

MW-03 10/15/2024 Detection Monitoring/Initial Assessment Monitoring 

MW-04 10/15/2024 Detection Monitoring/Initial Assessment Monitoring 

MW-11 10/16/2024 Detection Monitoring/Initial Assessment Monitoring 

MW-12 10/16/2024 Detection Monitoring/Initial Assessment Monitoring 

Nature and Extent Wells 
MW-01R 10/16/2024 Detection Monitoring/Initial Assessment Monitoring 

MW-07 10/15/2024 Detection Monitoring/Initial Assessment Monitoring 

MW-09 10/17/2024 Detection Monitoring/Initial Assessment Monitoring 

MW-10 10/16/2024 Detection Monitoring/Initial Assessment Monitoring 

MW-16 10/17/2024 Detection Monitoring/Initial Assessment Monitoring 

MW-17 10/16/2024 Detection Monitoring/Initial Assessment Monitoring 

MW-28 10/17/2024 Detection Monitoring/Initial Assessment Monitoring 

MW-32 10/16/2024 Detection Monitoring/Initial Assessment Monitoring 

MW-36 10/16/2024 Detection Monitoring/Initial Assessment Monitoring 

MW-37 10/15/2024 Detection Monitoring/Initial Assessment Monitoring 

MW-38 10/16/2024 Detection Monitoring/Initial Assessment Monitoring 

Water Level Only Wells 
MW-05 10/15/2024 Water Level Only 

PZ-13 10/15/2024 Water Level Only 

PZ-14 10/15/2024 Water Level Only 

PZ-15 10/15/2024 Water Level Only 

PZ-23 10/15/2024 Water Level Only 

PZ-24 10/15/2024 Water Level Only 

PZ-25 10/15/2024 Water Level Only 

PZ-26 10/15/2024 Water Level Only 

PZ-29 10/15/2024 Water Level Only 

MW-35 10/15/2024 Water Level Only 
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Table 1. Dates of Groundwater Monitoring in Fourth Quarter 2024 

Monitoring Well I.D. Date Monitored Monitoring Purpose 

MW-39 10/15/2024 Water Level Only 

MW-40 10/15/2024 Water Level Only 

 

3.2 Surface Water Monitoring 
Surface water monitoring coincides with the groundwater sampling. The stilling wells (STW-1, 
STW-2, STW-3), as well as staff gauges SG-01, SG-03, and SG-06, are monitored for water 
levels only. Staff gauges SG-02, SG-04R, SG-05, SG-07 are monitored for water levels and 
surface water quality (Figure 2). Surface water elevations are mapped with the groundwater 
elevations to evaluate the flow of groundwater under the Island and in connection with the 
Grand River and wetland surface waters. Surface water monitoring dates are shown in Table 2. 
Deviations from the work plan are outlined in Section 3.3.  

Table 2. Dates of Surface Water Monitoring in Fourth Quarter 2024 

Well ID Water Level Date Sample Date 

SG-01 10/15/20241 Water Level Only 

SG-02 10/15/2024 10/17/2024 

SG-03 10/15/20241 Water Level Only 

SG-04R 10/15/2024 10/17/2024 

SG-05 10/15/2024 10/17/2024 

SG-06 10/15/20241 Water Level Only 

SG-07 10/15/2024 10/17/2024 

STW-1 Inaccessible Water Level Only 

STW-2 10/15/2024 Water Level Only 

STW-3 10/15/2024 Water Level Only 
1 – Monitoring location was dry, no surface water level was collected at the staff gauge.  

 

3.3 Water Level and Sample Collection 
Monitoring wells were purged with a peristaltic pump until field parameters (pH, turbidity, 
conductivity, dissolved oxygen, temperature, and oxidation reduction potential) stabilized. The 
results of field measurements were recorded on a field data form, which is maintained as part of 
the field records and provided in Appendix A. After water quality parameters stabilized, 
samples were collected and tested for the parameters listed in Table 3. For quality control, one 
field duplicate sample was collected for each CCR unit per sampling event (two duplicate 
samples total per event). The following deviations from the Hydrogeologic Monitoring Plan for 
CCR Compliance were noted during the fourth quarter 2024 sampling event: 

 Water levels were not collected from PZ-21, PZ-22, or PZ-29 due to deep water limiting 
access.  

 Water levels were not collected from SG-01, SG-03, and SG-06 due to low surface water 
conditions leaving the staff gauges dry. 
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 SG-05 was dry at the time of sample collection so a surface water sample was collected 
approximately 15 feet east along the shoreline.  

Surface water samples were collected using a clean container affixed to a pole. Before samples 
were collected, the following water quality parameters were measured: pH, turbidity, 
conductivity, dissolved oxygen, temperature, and oxidation reduction potential. The results of 
field measurements were recorded on a field data form, which is maintained as part of the field 
records. Surface water samples were delivered under Chain of Custody to Trace Analytical 
Laboratories in Muskegon, Michigan.  

3.4 Analytical Testing 
Samples from the wells listed in Table 1 were analyzed for the constituents listed in Table 3.  

Table 3. Constituents of Interest 
Constituents for Assessment Monitoring 

Antimony Mercury 

Arsenic Molybdenum 

Barium Nickel 

Beryllium Radium-226 

Boron Radium-226/228 

Cadmium Radium-228 

Calcium Selenium 

Chloride Silver 

Chromium Sulfate 

Cobalt Thallium 

Copper Total Dissolved Solids (TDS) 

Fluoride Vanadium 

Iron Zinc 

Lead Additional Parameters 

Lithium Total Suspended Solids (TSS) 

3.5 Data Validation and Management 
Data validation and data management tasks were performed per the Hydrogeologic 
Monitoring Plan. Data validation was performed for sampling dates provided in Table 1. 
Data validation was conducted to eliminate any data that did not meet validation criteria and 
to designate a data qualifier for any data quality limitation discovered. 

Samples and quality control (QC) data for the reporting period were reviewed and evaluated, 
and no samples were rejected. Most QC analyses were within reportable limits; however, 
when QC was outside control limits, samples were reported as estimated. Data analyses 
required minimal qualifications, and the data were usable, even when qualified. Data 
validation reports are contained in Appendix B. 
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4.0 Monitoring Results 

4.1 Water Levels and Groundwater Flow Direction 
A potentiometric contour map was developed for the fourth quarter 2024 sampling event 
using the data provided in Table 4. The map displays the groundwater elevations as well as 
the potentiometric contours and is provided in Appendix C. A hydrograph for wells near the 
Units 1/2 Impoundment is shown in Figure 3.  Groundwater beneath the impoundment 
ranged from 578 to 582 feet above mean sea level (ft. AMSL). The hydrograph for perimeter 
wells surrounding the Units 3A/B Impoundments, shown in Figure 4, indicates groundwater 
elevation beneath the impoundment ranged from 582 to 580 ft ASML. 

Utilizing groundwater elevations provided in Table 4, the groundwater flow velocity for six 
pairs of monitoring wells was calculated and is provided in Table 5.  

Potentiometric contours created from the groundwater elevations in Table 4 show north and 
northwestern flow beneath Unit 3A/B Impoundments toward the Grand River, consistent with 
previous observations. Flow beneath Units 1/2 Impoundment is generally eastward toward 
the internal wetland, with the exception of flow near the North Channel outlet where 
groundwater flow is north from SG-02 toward MW-31. The internal wetland has consistently 
shown to be a sink for Harbor Island. 

Groundwater flow observed at background wells MW-27, MW-33, and MW-34 was consistent 
with previous observations. Flow is southward from MW-35 toward MW-33 and MW-34. The 
potentiometric contours confirm that groundwater under the CCR impoundments does not 
flow toward background monitoring wells and confirms they are appropriate background 
monitoring locations. 

Slug tests were performed in July and August 2024 at MW-10, MW-12, PZ-15, MW-16, MW-
17, MW-20, MW-32, MW-36, and MW-45. Data will be included in the revised Hydrogeologic 
Monitoring Plan. 

 

Table 4. Groundwater and Surface Water Elevations in Q4 2024 
Well ID  Groundwater Elevation (10/15/2024) 

MW-01R 581.01 

MW-02 579.62 

MW-03 579.64 

MW-04 579.79 

MW-05 580.28 

MW-06 580.42 

MW-07 579.68 

MW-08 579.52 

MW-09 579.36 

MW-10 579.80 
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Table 4. Groundwater and Surface Water Elevations in Q4 2024 
MW-11 580.43 

MW-12 580.50 

PZ-13 579.53 

PZ-14 579.73 

PZ-15 580.03 

MW-16 579.48 

MW-17 580.13 

MW-18 580.09 

MW-19 579.76 

MW-20 579.84 

PZ-21 Inaccessible 

PZ-22 Inaccessible 

PZ-23 579.70 

PZ-24 579.38 

PZ-25 579.78 

PZ-26 579.86 

MW-27 579.90 

MW-28 579.68 

PZ-29 579.86 

MW-30 580.06 

MW-31 580.02 

MW-32 579.95 

MW-33 580.04 

MW-34 579.37 

MW-35 580.43 

MW-36 580.66 

MW-37 580.18 

MW-38 580.05 

MW-39 580.24 

MW-40 581.17 

SG-01 DRY 

SG-02 580.23 

SG-03 DRY 

SG-04R 580.23 

SG-05 DRY 

SG-06 DRY 

SG-07 579.25 

STW-1 Inaccessible 

STW-2 579.46 

STW-3 574.42 
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Table 3. Groundwater Velocity Calculations 

Well Pair 
Area of 

Harbor Island 
Distance (ft) Porosity1 

Hydraulic Conductivity 
(ft/day) 

Groundwater 
Elevation 
(ft/ASML) 

Hydraulic 
Gradient 

Groundwater 
Velocity (ft/day) 

PZ-25 

Eastern 

413 0.3 8.3422 
579.78 

0.0002 0.005 
PZ-26 579.86 

PZ-25 
400 0.3 8.3422 

579.78 
0.0002 0.006 

PZ-23 579.70 

MW-01R 

Western 

247 0.3 6.2333 
581.01 

0.0055 0.115 
MW-03 579.64 

MW-01R 
274 0.3 6.2333 

581.01 
0.0045 0.093 

MW-04 579.79 

MW-01R 
226 0.3 6.2333 

581.01 
0.0032 0.067 

MW-05 580.28 

MW-01R 
262 0.3 6.2333 

581.01 
0.0046 0.096 

MW-10 579.80 
1. Porosity value estimated using reference values for poorly sorted fine to medium sand (Freeze-Cherry, 1979). 
2. Average hydraulic conductivity value from Golder (2022) on PZ-26. 
3. Calculated by averaging hydraulic conductivity values from wells MW-01R, MW-02, MW-04, and MW-05 (Golder, 2022). 

 



 
 
 
 

14 

City of Grand Haven – 4th Quarter 2024 Groundwater Monitoring Report 

 

 

Figure 3 | Hydrograph of Wells Near Units 1/2 Impoundment 
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Figure 4 | Hydrograph of Wells and Piezometers Near Unit 3A/B Impoundments 
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Pressure transducers were installed at the locations shown in Figure 5. Transducer data was 
collected between December 21, 2023 through October 15, 2024. Trends observed from the 
limited dataset are as follows: 

 SG-02 is generally higher in surface water elevation than MW-31, with the exception of 
specific dates where well MW-31 levels peak. These groundwater peaks coincide with 
precipitation events producing 0.5 inches or greater. A graph of the measurements is 
shown on Figure 6.  

 MW-05 groundwater elevation is higher than the surface water elevation at SG-04R 
during periods of significant precipitation The spikes in groundwater elevation at MW-05 
coincide with higher precipitation. Surface water is contributing to groundwater part of the 
time, and groundwater is contributing to surface water at the southern pond part of the 
recording period. A graph of the measurements is shown on Figure 7. 

 Surface water at STW-2 is generally at a lower elevation than the groundwater at MW-16 
for the duration of the monitoring period. This indicates groundwater at the southern end 
of the Island is discharging to the South Channel. A graph of the measurements is shown 
on Figure 8. 

 Additionally, a comparison between SG-07 and STW-2 reveals that surface water 
elevations at SG-07 were higher for approximately 71% of the reporting period. This 
indicates the water from the internal wetland is discharging to the South Channel during a 
majority of the reporting period. A graph of the measurements is shown on Figure 9. 

 The surface water elevation at SG-07 was lower than groundwater at PZ-24 between 
December 2023 and middle of May 2024, and then is higher than groundwater between 
middle of May and September 2024. This indicates groundwater from the eastern side of 
the Island is discharging into the internal wetland. A graph of the measurements is shown 
on Figure 10. 

 On the western side of the Island, a comparison of STW-3, PZ-13, and PZ-13 indicates 
that groundwater is consistently discharging to the Grand River. A graph of the 
measurements is shown on Figure 11.  

 A comparison of MW-08 and SG-07 represents the flow between the internal wetland and 
the groundwater between the internal wetland and the northern wetland. Well MW-08 
was higher in elevation generally between December 2023 and May 2024, when 
groundwater on the north side of the Island is discharging to the internal wetland. Then 
between June and September 2024, the surface appeared to be higher than the 
groundwater at MW-08. A graph of the measurements is shown on Figure 12. 
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Figure 5 | Transducer Deployment Map 
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Figure 6 | Transducer Measurement Graph SG-02 and MW-31  
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Figure 7 | Transducer Measurement Graph SG-04R and MW-05 
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Figure 8 | Transducer Measurement Graph STW-2 and MW-16 
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Figure 9 | Transducer Measurement Graph STW-2 and SG-07 
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Figure 10 | Transducer Measurement Graph SG-07 and PZ-24 
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Figure 11 | Transducer Measurement Graph STW-3, PZ-13, and PZ-14 
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Figure 12 | Transducer Measurement Graph SG-07 and MW-08
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4.2 Water Quality 
In October 2024, an assessment monitoring event was conducted and the monitoring well 
network provided in Table 1 was sampled for the COIs contained in Table 3. The water quality 
data collected to date is presented in Appendix D and laboratory reports are provided in 
Appendix E.  

4.2.1 Calculation of Groundwater Protection Standards 
As required in Michigan Rule R 299.4441(9), the owner must establish GPS for each constituent 
detected in the groundwater when in assessment monitoring. The background value (95% 
upper tolerance limit [UTL]), maximum contaminant level (MCLs), applicable state cleanup 
criteria, and Site GPS for both CCR units are provided in Table 6. 
 

Table 4. Background Values and State Groundwater Protection Standards for both 
Units 1/2 Impoundment and Unit 3A/B Impoundments  

Parameter** 
Site-Specific 
Background 
Level (UTL) 

MCL 

State Non-Res. 
Drinking Water 

Cleanup Criteria for 
Groundwater* 

GSI* GPS 

Antimony 0.0012 0.0060 0.0060 0.13 0.0060 
Arsenic 0.0040 0.010 0.010 0.010 0.010 
Barium 0.58 2.0 2.0 1.31 1.3 

Beryllium 0.000059 0.0040 0.0040 0.0361 0.0040 
Boron 4.0 NV 0.50 7.20 4.0 

Cadmium 0.00015 0.0050 0.0050 0.00251 0.00251 
Calcium 250 NV N/A N/A 250 
Chloride 120 NV 250 50 120 

Chromium 0.042 0.10 0.10 0.121 0.10 
Cobalt 0.0021 0.0060 0.10 0.10 0.0060 
Copper 0.020 1.30 1.0 0.0211 0.0211 
Fluoride 0.45 4.0 2.0 NV 2.0 

Iron 83 0.30 0.30 NV 83 
Lead 0.0016 0.015 0.0040 0.0141 0.0040 

Lithium 0.10 0.040 0.35 0.44 0.10 
Mercury 0.00016 0.0020 0.0020 0.0000013 0.0000013 

Molybdenum 0.0093 0.10 0.210 3.2 0.10 

Nickel 0.023 NV 0.10 0.121 0.10 

Radium 226 
and 228 

combined 

2.6 5.0 NV NV 5.0 

Selenium 0.00089 0.050 0.050 0.0050 0.0050 

Silver 0.00011 0.10 0.098 0.00020 0.00020 

Sulfate 100 250 250 NV 250 

Thallium 0.000075 0.0020 0.0020 0.0037 0.0020 

Total Dissolved 
Solids 

950 500 500 500 950 
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Vanadium 0.00093 NV 0.0062 0.027 0.0062 

Zinc 0.038 5.00 5.00 0.271 0.271 
*Cleanup Criteria Requirements for Response Activity (Formerly the Part 201 Generic Cleanup Criteria and Screening Levels) found 
in R 299.44 Generic groundwater cleanup criteria.  
**Metals data is analyzed and reported as total metals. 
 NV=no value 
1Per Footnote G of Table 1 Cleanup Criteria Requirements for Response Activity (Formerly the Part 201 Generic Cleanup Criteria 
and Screening Levels) of the Groundwater Surface Water (GSI) criteria list, values noted are calculated based on the hardness 
(expressed as CaCO3) of the receiving waters. Surface water sample from the Grand River (SG-01) had a hardness of 270 mg/L 
that was used in the calculation of specific GSI values. The Grand River discharges into Lake Michigan, thus the GSI Criteria for 
Surface Water Protected for Drinking Water Use, is provided above. 

 

4.2.2 Identification of Groundwater Protection Standard (GPS) Exceedances 
The October 2024 sampling data from compliance wells was compared to the GPS values 
provided in Table 6, and several COIs were found to exceed GPS at both CCR units. To 
determine if an exceedance of a GPS value was statistically significant, the 95% lower 
confidence limit (95LCL) was calculated for each of the downgradient wells. The statistical 
output files are in Appendix E. Analytical data tables are contained in Appendix D. 
 

Units 1/2 Impoundment 
Concentrations that exceeded GPS at SSLs are provided in Table 7 for Units 1/2 Impoundment. 
SSLs identified are generally consistent with previous observations.  
 

Table 7. October 2024 LCLs that Exceed GPS for the Units 1/2 Impoundment 

Well Constituent* Unit 95% LCL State GPS 

MW-06 Boron mg/L 8.5 4.0 

Lithium mg/L 0.16 0.10 

Total Dissolved Solids mg/L 1200 950 

MW-07 Boron mg/L 11 4.0 

MW-08 Arsenic mg/L 0.027 0.010 

Boron mg/L 5.4 4.0 

MW-10 Boron mg/L 12 4.0 

Chloride (as Cl) mg/L 180 120 

Fluoride mg/L 4.3 2.0 

Lithium mg/L 0.80 0.10 

Sulfate (as SO4) mg/L 450 250 

Total Dissolved Solids mg/L 1800 950 

MW-18 Arsenic mg/L 0.023 0.010 

Calcium mg/L 310 250 

Fluoride mg/L 3.6 2.0 

Sulfate (as SO4) mg/L 710 250 

Total Dissolved Solids mg/L 1300 950 
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Table 7. October 2024 LCLs that Exceed GPS for the Units 1/2 Impoundment 

MW-19 Calcium mg/L 450 250 

Sulfate (as SO4) mg/L 910 250 

Total Dissolved Solids mg/L 1800 950 

MW-30 Calcium mg/L 430 250 

Lithium mg/L 0.11 0.10 

Sulfate (as SO4) mg/L 760 250 

Total Dissolved Solids mg/L 2100 950 

MW-31 Boron mg/L 4.3 4.0 

Fluoride mg/L 4.6 2.0 

MW-32 Lithium mg/L 0.11 0.10 

*Mercury LCLs appear greater than the GPS; however, no detections were observed and the LCL is based on the reporting limit; 
therefore the double quantitation rule is used.  

Unit 3A/B Impoundments 
Concentrations that exceeded GPS at SSLs are provided in Table 8 for Unit 3A/B 
Impoundments. In comparison to the prior 2024 sample events, the October 2024 resulting 
SSLs are generally consistent with the exception of boron at MW-11 that had an SSL above 
GPS for the first time.  
 

Table 8. October 2024 LCLs that Exceed GPS for Unit 3A/B Impoundments 

Well Constituent* Unit 95% LCL State GPS 

MW-01R Boron mg/L 86 4.0 

Fluoride mg/L 9.7 2.0 

Lithium mg/L 1.9 0.10 

Sulfate (as SO4) mg/L 280 250 

Total Dissolved Solids mg/L 2300 950 

MW-02 Boron mg/L 93 4.0 

Chloride (as Cl) mg/L 140 120 

Fluoride mg/L 9.2 2.0 

Lithium mg/L 1.3 0.10 

Total Dissolved Solids mg/L 1800 950 

MW-03 Calcium mg/L 350 250 

Chloride (as Cl) mg/L 140 120 

Sulfate (as SO4) mg/L 300 250 

Total Dissolved Solids mg/L 1900 950 

MW-04 Calcium mg/L 350 250 

Chloride (as Cl) mg/L 150 120 

Sulfate (as SO4) mg/L 580 250 

Total Dissolved Solids mg/L 1800 950 
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*Mercury LCLs appear greater than the GPS; however, no detections were observed and the LCL is based on the reporting limit; 
therefore, the double quantitation rule is used.  

 

Surface Water Monitoring 
The surface water samples collected during the October 2024 sampling event were analyzed for 
the same list of analytes as the groundwater monitoring locations. For comparison purposes 
only, the surface water sample results were compared to the GPS, even though groundwater 
standards are not applicable to  surface water. The list of constituents with exceedances are 
provided in Table 9.  

Table 5. Surface Water Sample Summary 

Surface Water 
Sample Location 

Waterbody Monitored Constituents that Exceeded GPS* 

SG-02 Units 1/2 Impoundment Boron, Fluoride, Sulfate, TDS. 

SG-03 Units 1/2 Impoundment Not Sampled1 

SG-04R Units 1/2 Impoundment Boron, Calcium, Fluoride, Sulfate, TDS 

SG-05 Internal Wetland South No GPS exceedances observed 

SG-06 Internal Wetland North No GPS exceedances observed 
*GPS criteria not for regulatory compliance, only used as a reference value for comparison to groundwater concentrations. 1Gauge 
location was dry during the time of sampling, and SG-02 located within same waterbody. 

 

Based on the sampling results, surface water samples collected at the ponds within the 
boundary of the Units 1/2 Impoundment had concentrations exceeding GPS values. Samples 
collected within the internal wetland show no GPS exceedances.  

Table 8. October 2024 LCLs that Exceed GPS for Unit 3A/B Impoundments 

MW-09 Boron mg/L 5.6 4.0 

Calcium mg/L 330 250 

Fluoride mg/L 2.4 2.0 

Lithium mg/L 0.29 0.10 

Sulfate (as SO4) mg/L 310 250 

Total Dissolved Solids mg/L 1200 950 

MW-10 Boron mg/L 12 4.0 

Chloride (as Cl) mg/L 180 120 

Fluoride mg/L 4.3 2.0 

Lithium mg/L 0.80 0.10 

Sulfate (as SO4) mg/L 450 250 

Total Dissolved Solids mg/L 1800 950 

MW-11 Boron mg/L 4.2 4.0 



 
 
 
 

29 

City of Grand Haven – 4th Quarter 2024 Groundwater Monitoring Report 

 

5.0 Summary 
The following observations are based on CCR Rule compliance groundwater monitoring during 
the fourth quarter 2024: 

 One groundwater sampling event was conducted in the fourth quarter 2024 in October 2024.  

 Groundwater flow measured in the fourth quarter beneath Units 1/2 Impoundment flowed 
generally eastward toward the wetland and north near MW-31 toward SG-02.  

 Groundwater flow measured in the fourth quarter beneath Unit 3A/B Impoundments is 
primarily west northwest toward the Grand River.  

 No monitoring locations were installed or abandoned or repaired in fourth quarter 2024. 

 Transducer data indicates surface water from the ponds within Units 1/2 Impoundments 
contributes to groundwater. Groundwater on the south and eastern sides of the Island 
appear to be discharging to surface water. 

 Surface water sampling locations SG-02 and SG-04R collected within the ponds of the Units 
1/2 Impoundment had exceedances of groundwater standards for boron, calcium, fluoride, 
sulfate, and TDS. Surface water samples from the internal wetland had no GPS 
exceedances for the October 2024 sampling event.  

 The LCLs were calculated after the October 2024 assessment monitoring event and were 
compared to GPS values. Similar SSLs were identified for Units 1/2 Impoundment as in 
previous monitoring events.  

 The LCLs were calculated after the October 2024 assessment monitoring event and were 
compared to GPS values. Similar SSLs were identified for the Unit 3A/B Impoundments as 
in previous monitoring events.  

 A Remedial Investigation Site Specific Data Collection Work Plan is being drafted to assist in 

the remediation alternatives feasibility assessment and remedy selection process. The list of 

data collection activities include: 

o Aquifer Test (Pump Test) - The test will be conducted to provide aquifer 

characterization data and help determine pumping rates from the aquifer. 

o Unit 3A/B Ash Delineation - The objective of the ash delineation is to determine the 

lateral and vertical extent of any CCR present on the roads adjacent to Unit 3A/B 

Impoundments. Results of the investigation will determine the method selected to 

remove any potential remaining CCR in the target area.  

o Exploratory Borings – During the boring process, sediment samples will be collected 

to confirm the existence of the suspected clay unit beneath the surficial aquifer, as 

well as to provide data for potential slurry wall construction. Following drilling, 

monitoring wells will be installed to investigate potential groundwater flow beneath 

the Island and to determine the vertical extent of any contamination. 

o Ash Characterization – Bottom ash samples from the Units 1/2 Impoundment will be 

collected to characterize the CCR. 
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The Remedial Investigation Site Specific Data Collection Work Plan was developed over the 
last six months and is anticipated to be published in the first quarter of 2025, as well as 
submitted to EGLE for review and approval. Work under the plan is anticipated to begin in 
the first half 2025, pending EGLE review and approval and budget approvals.  
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Potentiometric Surface Map 
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Analytical Data Tables 
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