
Meeting Agenda 

Ottawa County Groundwater Board 

Fillmore Complex – Conference Room H 

December 15, 2025 - 9:00 AM 

1. Call to Order

2. Approval of the Agenda

3. Old Business

A. Approval of the October 20, 2025, Meeting Minutes

4. Presentation (10min)

A. Connected County Parks – A Framework for Establishing Native Plantings

5. Discussion Items

A. Recharge Opportunities

i. Coopersville Project

ii. MGS “Managed Aquifer Recharge” Paper

iii. MGS geologic screening/assessment on local recharge potential

B. Strategic Planning Exercise

C. 2026 Meeting Frequency and Schedule

D. Video Recording Meetings

6. Pertinent Project Updates

A. Regional Airborne Electromagnetic Study Enhancements

B. Drilling Updates

C. Native Landscaping

i. Seasonal Data Indicators

ii. Low Impact Landscape Committee

D. Pertinent updates from Board members (2 minutes per member)

7. Public Comment

8. Adjournment
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OTTAWA COUNTY GROUNDWATER BOARD 

 

DATE:  October 20, 2025 

PLACE: Ottawa County Fillmore Complex, Conference Room E 

PRESENT: Spencer Ballard (Drew Shaw), Sarah Bowman, Joe Bush, Curtis Carini, Adam Elenbaas, Jerry 

Geertman, Jordan Jorritsma, Dave Kraker, Phil Kuyers, Ted Malefyt, Scott Meullerleile, Sara 

Pearson (virtual), Carrie Rivette, Jason Shamlin, Dean Smith, Patrick Staskiewicz 

ABSENT:  Mark Baker, Lee Machiela, Henry Werksma 

STAFF:  Matthew Chappuies, Andrew Roszkowski, Paul Sachs, Marley Wolff 

PUBLIC: Hannah Arnett (EGLE), Steve Hecksel, Gail Roelofs, Joe Roelofs, Sydney Ruhala (EGLE) 

CALL TO ORDER 

Chair Elenbaas called the meeting to order at 9:04 a.m. 

Secretary Chappuies conducted roll call. Quorum is established. 

APPROVAL OF AGENDA 

 

GWB 25 - 13 Smith moved, and Jorritsma supported approval of the October 20, 2025 agenda.      

The motion passed.       

UNANIMOUS 

OLD BUSINESS 

GWB 25 - 14    Bowman moved, and Kuyers supported approval to approve the August 20, 2025 Meeting  

Minutes. The motion passed.      

 UNANIMOUS 

OTHER ITEMS 

 

A. EGLE Groundwater Updates 

Water Withdrawal Assessment Tool Updates 

Hannah Arnett from EGLE presented updates to the updated (Water Withdrawal Assessment 

Tool) WWAT online tool that was launched in September. New useability and functionality 

of the tool was discussed and a demonstration of the steps to perform various tasks was 

given.  

 

A new data project will be finalized in the near future. The map and other associated data 

will then reflect the new and updated information. The current version does not include any 

updated information compared to the previous version of the WWAT. A January 2026 

update will include new tools where users can select a semi-confined or a two-layer aquifer 

system option.  

 

Arnett describes a new initiative, partnered with the Farm Bureau, to form a Water User 

Committee. The project is in its infancy with hopes to recruit enough members to form a 

mock committee initially. 
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Hydrologic Enhancement for Michigan Project (HEMI) 

Sydney Ruhala reported on the Hydrologic Enhancement for Michigan (HEMI) Project, a 

joint effort between EGLE and USGS funded through December 2026. The project’s goal is 

to collect hydrogeological and hydrological data to strengthen groundwater protection 

programs statewide. 

 

Key tasks include stream gage network analysis and enhancement, expansion of the 

groundwater monitoring well network, airborne and ground-based geophysical surveys, and 

groundwater modeling. These efforts are designed to improve Michigan’s ability to track 

groundwater–surface water interactions and anticipate hydrologic changes. 

Recent progress includes installation of new stream gages and temperature sensors at several 

sites across the state. Additional enhancements, such as water quality auto‑samplers, 

temperature sensors, and cameras, are planned, along with further installations in 2026. 

 

Looking ahead, USGS will conduct airborne electromagnetic surveys in southwestern 

Michigan in 2026, complemented by ground-based surveys. Outreach efforts include project 

websites and a webinar for local officials scheduled for early 2026. 

 

Groundwater Monitoring Well Network 

Ruhala updated the board on EGLE’s development of a statewide groundwater monitoring 

well network. This initiative will provide long-term and seasonal groundwater elevation 

trends, aquifer sustainability data, and background water quality information. 

EGLE received a USGS grant in 2023 to become a new data provider to the National 

Groundwater Monitoring Network (NGWMN). A web service has already been established, 

and five wells have been added to the network. 

 

Contractors are assisting with landowner access, redevelopment of pre-existing wells, and 

field searches for unlocated wells. Drones will be used to identify sites, ensuring 

comprehensive coverage across diverse geologic and land-use environments. 

The expanded network will strengthen Michigan’s ability to monitor changes in 

groundwater levels due to pumping, land use, and climate, while providing transparent data 

for statewide water management. 

 

Airborne Electromagnetic (AEM) Survey 

Ruhala explained that the AEM survey will provide fast, high‑resolution characterization of 

aquifer materials across large areas of southwestern Michigan. By measuring subsurface 

electrical conductivity, the survey will help identify geological and hydrogeological 

stratigraphy critical to understanding groundwater systems. 

 

The survey will be flown at low altitudes using one‑mile flight lines, with urban areas 

avoided to minimize disruption. This approach allows for efficient coverage while 

maintaining accuracy in mapping aquifer structures. 

 

The AEM survey is scheduled for 2026 and will complement earlier ground‑based 

geophysical surveys, which are being conducted to prepare for the larger airborne effort. 
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Together, these methods will strengthen the state’s ability to model groundwater resources 

and anticipate future challenges. 

She noted that community outreach and engagement are integral to the project to ensure 

transparency and collaboration. Data analysis and release is currently set for some time in 

2027. A complementary ground-based geophysical survey is planned for the remainder of 

this year using pre-existing drilled sites, with approximately 7 locations in Ottawa County. 

An AEM webinar is tentatively scheduled for January 2026. 

Western Michigan Water Study 

Sydney Ruhala also presented on the Western Michigan Water Study, a two-year grant 

project between EGLE and the Michigan Geological Survey at Western Michigan 

University. The study covers seven counties: Muskegon, Kent, Barry, Kalamazoo, Van 

Buren, Ottawa, and Allegan. 

The project aims to assess current and future water-related needs, focusing on both 

groundwater and surface water. Data collection includes hydrology, weather trends, recharge 

rates, contamination records, withdrawal data, land use, and infrastructure such as treatment 

plants and pumping stations. 

An integrated modeling framework is being developed to simulate scenarios for 2030, 2040, 

and 2050. These scenarios will account for baseline growth, high population and economic 

growth, drought and weather extremes, and conservation/resource abundance. 

Finally, a customized interactive dashboard will be created to support decision-making. This 

tool will integrate data and scenario modeling, providing stakeholders with insights into 

water availability, infrastructure capacity, and risks to guide long-term planning and 

conservation strategies. 

B. Groundwater Recharge Assessment

Chappuies presented on the viability of forced aquifer recharge. This method is typically used

in the Western United States, largely on community wells. Some limitations for this method

include Ottawa County’s geology and the transmissibility/permeability of the bedrock

formations where the introduced water likely would not spread to meet the needs in the

affected areas.

There are also many risks associated with forced water recharge that include introducing

contaminants, forcefully ejecting existing contaminate plumes within the aquifer, and

unwanted geo-chemical reactions.

Sara Pearson is developing a white paper on the issues, costs, and possible benefits for

groundwater recharge for the county that will be shared with the Board when available.

C. Legislative Efforts Check-in

Paul Sachs provided an update on legislative matters affecting land use planning. He noted
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that current legislation does not adequately account for Ottawa County’s dual aquifer system, 

raising concerns about how new policies may overlook groundwater and infrastructure 

availability. Specifically, changes to the Land Division Act allow land splits without 

considering hydrogeology or infrastructure capacity. Sachs emphasized the importance of 

continuing to educate legislators on the connection between land use policy and groundwater 

sustainability, ensuring these issues are not dismissed in future decision‑making. 

 

Sachs also highlighted the need for a corridor analysis in response to rapid population growth, 

evolving infrastructure demands, and ongoing legislative changes. The proposed analysis 

would evaluate the capacity of existing infrastructure corridors, with the goal of maximizing 

their use before pursuing new development. This approach would help the County identify 

necessary improvements to support growth while maintaining a balance between advancing 

infrastructure and protecting water resources. 

 

D. Resolution  

Chappuies introduced a proposed resolution for the Board’s consideration related to landscape 

practices and irrigation. The resolution was intended to provide guidance and support for 

waterwise approaches to landscaping within the County. 

Following initial discussion, the Board agreed to table the resolution to allow for further 

review and revisions. The matter may be revisited at a future meeting once additional input 

and refinements have been incorporated. 

PERTINENT PROJECT UPDATES 

 

A. Well Data Figures 

Chappuies presented recent data on static water levels (SWL) in Ottawa County. For a 

monitoring location in Blendon Township, records from 2023 to present show a seasonal 

decline of more than 30 feet during summer months. While levels rebound after each season, 

the maximum SWL continues to trend downward, decreasing by approximately 12 inches or 

more annually. 

 

A similar pattern was observed at a site in Borculo, where seasonal declines of 20 - 25 feet 

were recorded. These levels also rebound following the summer period, but the long‑term 

trend indicates a gradual reduction in maximum SWL over time. 

 

The findings highlight both the cyclical nature of groundwater fluctuations and the ongoing 

concern of declining peak water levels, underscoring the importance of continued monitoring 

and analysis. 

 

B. Landscape Rebate Program 

Marley Wolff introduced a potential initiative in partnership with the local nonprofit 

Restoration Earth aimed at reducing barriers for homeowners interested in converting 

traditional turf grass lawns. The program would provide assistance with funding, logistical 

support, and technical expertise to make the transition more accessible. 
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The initiative emphasizes the benefits of shifting from conventional lawns to more 

water‑wise landscapes, helping residents conserve water while promoting sustainable land 

use practices. By offering both financial and educational resources, the program seeks to 

encourage broader adoption of lawn conversions across the community. 

 

She noted that the partnership would combine Restoration Earth’s experience with 

community engagement and technical support, ensuring homeowners have the guidance 

needed to successfully implement changes. The effort aligns with broader county goals of 

improving water resource management and promoting environmentally sustainable practices. 

 

The Chair acknowledged the proposal and expressed appreciation for bringing it forward. 

However, the suggested motion will be revisited pending further discussion and revisions. 

The Chair noted that additional questions should be addressed offline and that the proposal 

may be revisited at a future meeting once refinements are made. 

 

C. Fillmore Landscape Changes 

Paul Sachs addressed recent changes to the landscaping near the entrance of the Fillmore 

Complex. He noted concerns that the removal of native plantings could undermine the 

County’s broader messaging around sustainability and water-wise practices. 

Sachs emphasized the importance of involving the Department of Strategic Impact (DSI) in 

any redesign efforts to ensure that updated landscaping continues to reflect both 

professionalism and environmental responsibility. He highlighted that, as the County leads by 

example, implementing projects in a waterwise fashion is critical to reinforcing the message 

to residents about the value of native and sustainable plantings. 

D. WMNLA Meeting 

Chappuies reported that Land Use Planners Roszkowski and Wolff presented at the West 

Michigan Nursery and Landscape Association meeting. Their talk highlighted best practices 

for water-conscious landscaping and ways to communicate its benefits to customers. 

The presentation helped raise awareness among local businesses about groundwater issues, 

with the hope that more will adopt waterwise landscaping practices in their work. 

E. Low-Impact-Landscape Committee 

Wolff discussed how the Committee held its second meeting last month, with the intent of 

collectively addressing barriers to expanding low-impact landscaping practices in local 

communities and identifying actionable projects to overcome them. 

During the discussion, three primary barriers were identified: plant supply, prevailing 

landscape culture, and policy/local ordinances. 

The Committee agreed to meet on a bimonthly basis to continue working through these issues 

and to develop specific action items aimed at reducing barriers and advancing low-impact 

landscaping initiatives. 

Item 3 A
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PUBLIC COMMENT 

1. Joe Roelofs - Allendale Township

2. Gary Rozema - Interim County Administrator

ADJOURNMENT 

GWB 25 - 15 Chair adjourned the meeting at 11:42 am. 
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FACT SHEET 

Managed Aquifer Recharge (MAR) in Ottawa County, Michigan 

 

What Managed Aquifer Recharge (MAR) Is 

Managed Aquifer Recharge (MAR) is the intentional recharge of water to aquifers for later recovery or to 

achieve water-management objectives. Common MAR configurations include surface infiltration systems 

(basins, infiltration galleries, retention structures, dry wells) and subsurface injection systems (wells 

completed into unconfined or confined aquifers). Key elements include a suitable source of water, 

pretreatment where necessary, recharge method selection based on local geology, and ongoing 

monitoring to verify hydraulic and water-quality performance.  

When properly matched to hydrogeologic conditions, MAR can serve multiple purposes: augmenting 

water supply reliability, sustaining stream baseflow, mitigating land subsidence, improving drought 

resilience, and managing salinity in coastal aquifers.  

 

Hydrogeologic Context of Ottawa County 

Aquifer Systems 

Ottawa County contains two principal aquifer systems: 

• a shallow, largely unconfined glacial aquifer, and 

• a deeper, confined Marshall Sandstone aquifer, separated by low-permeability tills and lacustrine 

clays.  

The glacial deposits vary from less than 30 feet to more than 400 feet thick and include clay-rich layers 

that restrict recharge to deeper rock aquifers Regional studies identify master recharge zones in the 

northeast (Chester and Wright Townships) and southeast (Jamestown Township), with discharge zones 

along the Grand and Macatawa Rivers.  

Marshall Sandstone Aquifer 

The Marshall Sandstone, a Mississippian-age formation, lies beneath Ottawa County and is the county’s 

principal bedrock aquifer. 

It is overlain by the Michigan Formation and underlain by the Coldwater Shale, both of which act as 

regional confining layers limiting vertical groundwater flow. 

The Marshall is composed primarily of fine- to medium-grained sandstone that becomes fractured near 

the top, providing the main pathway for groundwater flow. 

Below this upper fractured zone, the sandstone becomes denser and less permeable, and groundwater 

moves primarily through the rock’s small pore spaces rather than through open fractures. 

In Ottawa County, the transmissivity (ability to transmit water) of the Marshall is relatively low compared 

with other regions, leading to localized drawdown around high-capacity wells. Low transmissivity restricts 

the ability of injected water to spread laterally. 
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Water in the Marshall is generally fresh where the aquifer connects to glacial deposits but becomes 

increasingly saline with depth and distance eastward, reflecting the natural transition toward Michigan 

Basin brines. 

Overall, the Marshall acts as a fractured-bedrock aquifer of limited yield, with water movement governed 

by the extent and connectivity of fractures rather than uniform permeability. 

Surficial Geology 

The newest Ottawa County surficial map series prepared by the Michigan Geological Survey shows in 

greater detail than previous maps moraines, outwash plains, glaciolacustrine deposits, and extensive 

dunes/sand sheets along the Lake Michigan margin. These features control infiltration potential and the 

connectivity between surface water and the shallow aquifer.  

 

The Michigan Formation — A Natural Confining Unit 

The Michigan Formation, which directly overlies the Marshall Sandstone, is composed primarily of shale 

and fine-grained carbonate beds, with gypsum and anhydrite in the upper portions. 

Thin layers of limestone, dolostone, or fine sandstone occur locally but are discontinuous. 

Because of its composition, the Michigan Formation serves as a low-permeability confining layer that 

greatly restricts downward infiltration from shallow aquifers into the Marshall. This helps protect deeper 

groundwater from surface contamination but also limits opportunities for recharge to reach the deeper 

aquifer directly. 

From a management perspective, the Michigan Formation represents a hydrogeologic boundary 

separating the shallow, dynamic groundwater system from the deeper, confined bedrock system. 

 

Potential Benefits of MAR  

• Storage and reliability: Underground storage during wet periods for later recovery stabilizes 

supply variability. 

• Water-quality buffering: Natural filtration, blending, and temperature moderation may occur 

during recharge and storage. 

• Hydrologic benefits: Can increase groundwater levels or sustain baseflow under appropriate 

conditions. 

• Land-use efficiency: Smaller footprint compared with surface reservoirs.  

 

Common Constraints and Drawbacks 

• Geologic dependence: MAR success is controlled by stratigraphy, permeability, fracture 

systems, and confining-unit continuity.  

• Clogging: Physical, chemical, or biological fouling can reduce infiltration or injection capacity. 

Polyphosphate additives used in municipal drinking water can accumulate in pore spaces, 

accelerating clogging. 
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• Water-quality interactions: Mobilization of native metals, redox shifts, or mixing of waters of 

different salinity or chemistry can occur.  

• Hydraulic gradients: Recharge mounding may alter flow directions or interact with deeper saline 

waters.  

• Monitoring and maintenance: Sustained observation and system upkeep are essential to track 

performance and protect quality. Maintenance methods such as redevelopment or chemical 

cleaning often show diminishing returns over time. 

 

Implementation Components 

• Hydrogeologic Characterization — Identify aquifer and confining units, transmissivity, and 

existing heads. 

• Source-Water Assessment — Document availability, chemistry, and seasonal variability. 

• Method Definition — Select infiltration or injection systems based on site geology. 

• Geochemical Compatibility — Evaluate mixing effects and salinity transitions. 

• Hydraulic Modeling — Assess infiltration rates, mounding, and recovery dynamics. 

• Monitoring Plan — Include head, flow, and quality tracking. 

• Operation & Maintenance — Define inspection and rehabilitation procedures.  

 

MAR and Existing Contamination 

Hydraulic Effects 

Recharge can increase groundwater levels and modify flow directions, potentially accelerating or 

redirecting existing contaminant plumes. Field studies document plume migration following recharge-

induced mounding in glacial aquifers. 

Chemical and Biological Interactions 

Injected water may differ in chemistry (ionic strength, redox, dissolved oxygen). Such differences can 

trigger mobilization of metals or mineral precipitation, influencing both permeability and contaminant 

mobility.  

Monitoring Considerations 

Monitoring programs typically track: 

• groundwater levels to detect gradient changes, 

• source and aquifer water chemistry, 

• conservative tracers (e.g., chloride) where salinity gradients exist, and 

• indicators of clogging or bioactivity.  
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Ottawa County Context 

Because chloride increases with depth and the Marshall aquifer occupies a fresh-to-brine transition, any 

hydraulic pressurization from injection could interact with upward-moving saline water or pre-existing 

plumes.  

 

Treated Wastewater as a MAR Source 

Use of Reclaimed Water 

Treated municipal wastewater (reclaimed water) or process water can serve as a recharge source when 

meeting defined quality standards. Treatment processes typically include biological oxidation, filtration, 

disinfection, and advanced polishing (e.g., reverse osmosis, activated carbon).  

Regulatory Framework in Michigan 

Under the Natural Resources and Environmental Protection Act (NREPA), PA 451 of 1994, as amended: 

• Part 31 (Water Resources Protection) governs discharges to groundwater. 

• Part 22 Rules (R 323.2201 – R 323.2236) establish the Groundwater Discharge Permit Program. 

The EGLE Water Resources Division requires a permit for any recharge using treated wastewater. 

Permits evaluate: 

• Source-water quality and treatment level, 

• Hydrogeologic suitability of the recharge area, 

• Setbacks from wells and surface waters, and 

• Compliance with Rule 57 water-quality criteria. 

Monitoring and reporting are conducted through the MiEnviro Portal system. 

Hydrogeologic Considerations 

Recharge with treated effluent can introduce nutrients, organic carbon, and salts that alter redox 

conditions or mobilize metals. Ottawa County’s confining units and local connectivity between glacial and 

surface-water systems affect infiltration potential and monitoring design.  

 

Treated Surface Water as a MAR Source 

Surface water—such as from rivers, lakes, or stormwater flows—can also serve as a MAR source when 

abundant and of suitable quality. 

Quality and Treatment 

Surface water often contains sediment, organic matter, and microorganisms that can clog infiltration 

systems or degrade groundwater quality. Pretreatment methods (settling basins, filtration, vegetated 

buffers) are commonly used to improve recharge performance. When injection wells are used, disinfection 

and turbidity control are typically required to prevent biofouling. 
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Surface water may also contain other hazardous substances such as volatile organics, per- and 

polyfluorinated alkyl substances, or microplastics which must be considered as part of the water quality 

objectives and a consideration for treatment prior to any injection. 

• Even high-quality sources such as Lake Michigan contain trace PFAS and emerging contaminants. 

• Injecting water into a PFAS-free aquifer presents long-term liability and stewardship challenges. 

• Redox and geochemical shifts may mobilize metals or alter mineral stability. 

Regulatory Oversight 

As with treated wastewater, using surface water for recharge is regulated under NREPA Part 31 and Part 

22 Rules, requiring a groundwater discharge permit through EGLE’s Water Resources Division. 

Permitting evaluates both source-water quality and site hydrogeology, ensuring compliance with Rule 57 

standards and protection of existing groundwater uses. 

Ottawa County Context 

Major surface-water bodies—such as the Grand River, Macatawa River, Spring Lake, and Lake 

Michigan—provide potential recharge sources. However, the low permeability of widespread glacial clays 

and the presence of the Michigan Formation mean that surface-water recharge would mainly affect the 

shallow glacial aquifers rather than the deeper Marshall aquifer. In these areas, MAR could help stabilize 

local water tables and reduce seasonal drawdowns, provided that source-water quality and infiltration 

capacity are sufficient.  

Injection wells with surface water as a source may be feasible depending on the geologic conditions and 

appropriate treatment is applied to prevent contamination of the aquifer with contaminants present in the 

surface water. 

 

Expected Recovery Efficiency and Storage Performance 

Aquifer Storage and Recovery systems rarely achieve full recovery of the injected volume. 

Ottawa County Context 

• Preliminary estimates suggest recovery may be around 50% or less in the Marshall. 

• Low transmissivity and mixing reduce cost-effectiveness. 

• Hydraulic pressurization may alter flow paths, potentially mobilizing deeper saline water or 

existing plumes. 

 

Long-Term Maintenance and Monitoring 

All recharge systems require ongoing maintenance to sustain performance and protect water quality. 

Hydraulic tracking: Measuring recharge rates and groundwater levels. 

Clogging control: Cleaning infiltration or injection structures to prevent clogging, well redevelopment. 
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Routine water-quality analyses and evaluation: Monitoring chemical and biological parameters such 

as nutrients, metals, organics, pathogens, and conservative ions). 

Data archiving: Support adaptive management and transparency.  

 

MAR Is Not a Single Solution 

MAR is not a single solution, but one tool within a comprehensive groundwater-management strategy. In 

Ottawa County, the combination of fractured bedrock, clay-rich confining units, and salinity at depth 

makes hydrogeologic understanding critical before any recharge activity is considered. A strong 

knowledge base, derived from site-specific studies, countywide studies and mapping, is essential to 

evaluate where and how recharge might be technically feasible. 

 

Cost Considerations for MAR 

Ottawa County Context 

A representative aquifer storage and recovery system requires significant investment. Information provided 

by Pat Staskiewicz, Public Utilities Director for the Ottawa County Road Commission, is provided here 

about the costs for an aquifer storage and recovery system. Pat used the American Water Works 

Association, Manual of Water Supply Practices, M63, Aquifer Storage and Recovery, First Edition (2015) 

was used as a reference. 

Connections to a water transmission main need a master meter and some means to control the pressure 

and prevent backflow. That is referred to as a minor connection point. After the meter, a pipe would be 

installed to the well location. At a minimum, you would need a panel to house the electrical and 

instrumentation. You may also consider a small wellhouse. 

The approximate cost for this is as follows.  There is a capital cost of constructing the injection well and 

there will be ongoing operation and maintenance costs. 

 

Item Description Cost
1 Minor connection point 250,000.00$        
2 8-inch well - complete 150,000.00$        
3 Piping 75,000.00$          
4 Electrical/instrumentation 75,000.00$          
5 Property 50,000.00$          

Construction total 600,000.00$        
25%, engineering, admin, legal, 
finance, contingencies 150,000.00$        
Total cost 750,000.00$        

Water cost 76,474.80$          
Electrical 5,000.00$            
Reporting 2,500.00$            
First year annual 83,974.80$          
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This estimate is based on the least cost for the project (panel vs well house).  This assumes a 100 gpm 

well operating about 75% of the time at capacity and delivering 39,420,000 gallons.  The wholesale cost 

of water for this estimate is $1.94/1000 gallons.  The wholesale cost will likely go up over time, and the 

capacity of the well will go down.  There will be future maintenance and repair costs that are not included. 

If only 50% of the water is recovered, that amounts to about 20,000,000 gallons.  If the average 

residential user needs about 72,000 gallons per year, that will provide water for about 275 homes.  The 

estimate of 50% capture is a very rough estimate and M63 suggests the recovery rate will diminish over 

time.  And with the rural density, 275 homes at 0.5 acre per lot is about 137.5 acres, or about ¼ section of 

a township. 

There are questions about who would fund, operate and maintain such a system that would benefit 

owners of private groundwater wells.   
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SUPPLEMENT 

OTTAWA COUNTY  

STORAGE AND RECOVERY 
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Considerations Specific to Aquifer Storage and Recovery (ASR)  

in Ottawa County 

1. Geologic Constraints on ASR Feasibility in the Marshall Aquifer 

Although the Marshall Sandstone serves as the primary bedrock aquifer in Ottawa County, several 

characteristics limit its suitability for ASR: 

• Low transmissivity restricts the ability of injected water to spread laterally. 

• The aquifer is confined beneath the Michigan Formation, preventing downward infiltration from 

surface recharge. 

• Increasing salinity with depth raises concerns about water-quality compatibility and potential 

mobilization of brines. 

2. Injection-Well Clogging and Maintenance Expectations 

Clogging of injection wells is a principal constraint for ASR: 

• Mechanical, chemical, and biological clogging reduce injection capacity. 

• Polyphosphate additives used in municipal drinking water can accumulate in pore spaces, accelerating 

clogging. 

• Maintenance methods such as redevelopment or chemical cleaning often show diminishing returns 

over time. 

3. Water-Quality and Liability Considerations 

ASR introduces strict water-quality and risk-management obligations: 

• Even high-quality sources such as Lake Michigan contain trace PFAS and emerging contaminants. 

• Injecting water into a PFAS-free aquifer presents long-term liability and stewardship challenges. 

• Redox and geochemical shifts may mobilize metals or alter mineral stability. 

4. Expected Recovery Efficiency and Storage Performance 

ASR systems rarely achieve full recovery of the injected volume: 

• Preliminary estimates suggest recovery may be around 50% or less in the Marshall. 

• Low transmissivity and mixing reduce cost-effectiveness. 

• Hydraulic pressurization may alter flow paths, potentially mobilizing deeper saline water or existing 

plumes. 

5. Cost and Infrastructure Implications 

A representative ASR system requires significant investment: 

• Injection wells, source-water treatment, metering, and monitoring wells. 
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• A 100 gpm conceptual system introduces substantial capital and operational costs. 

• When paired with low recovery rates, system economics are unfavorable. 

6. Summary: ASR Limitations Within the MAR Framework 

While MAR includes many recharge strategies, ASR into the Marshall Sandstone faces major feasibility 

challenges: 

• Geological conditions, high clogging risk, water-quality concerns, and low recovery efficiency limit 

viability. 

• These limitations apply specifically to deep ASR and do not reflect broader MAR options in shallow 

glacial aquifers. 
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