
Allegan County Water Study Workgroup 

Meeting Minutes 

Date of meeting Wednesday, January 11 2:00 pm 

Member Name Group Attendance Notes 

Dean Kapenga County Commission Absent  

Chad Kraai Well Driller Zoom  

Brian Talsma Conservation District Zoom  

Doug Sweeris Municipal Water Supply In Person  

Erick Elgin Academic Zoom  

Jay Drozd Agriculture Absent  

John “Ric” Curtis Community In Person Vice Chair 

John Shagonaby Tribal Absent Liz Binoniemi-Smith for John 

Tom Kunetz Community In Person Chair 

Zachary Curtis Consultant Zoom  
Guests and staff: In Person: Randy Rapp, Jill Dunham, arrived at 2:16 Jaclyn Hulst 

Zoom: Scott Jones and Dan Wedge; Lauren Schnoebelen and Liz Binoniemi-
Smith 

Next meeting: Wednesday, January 18, 2023 

I. Approval of Agenda 
A. Agenda approved 

II. Action Items from previous meeting 
A. Jill will contact Sara (EGLE) to get a contact for Ingham/Eaton/Clinton work group. DONE 
B. Erick Elgin offered to provide a list of water conservation groups around the state. Erick will 

send by Jan 13. 

III. Discussion 
A. Presentation by Tri County (Ingham/Clinton/Eaton) Planning Commission (Lauren 

Schnoebelen) 
1. Very informative presentation – began at 2:05 Ended at 2:30, presentation is 

included in minutes. 
2. Q&A: Doug Sweeris asked several questions. Due to time limitations, Tom will 

compile any additional questions and email them to Lauren. 
 

B. Review of modified Scope of Work for Groundwater Protection Plan RFP (Kunetz) 
1. Tom reviewed the Scope with only typo corrections. Scope is included in minutes 
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C. Phase 2 Groundwater Study update (Z. Curtis) 
1. Presentation is attached 

 
D. Future Work Group meeting schedule (Kunetz) 

Jan 18 
Phase 2 Recommendation (Presentation Zach Curtis) RFP 
discussion as needed 

 

Feb 1 & 15 
Monitoring well Locations; Recommendations to Board from 
Phase 2 Study 

 

Spring 2023 
Review proposals for Water Supply Master Plan and Public 
Communication 

 

Summer 2023 
Participate in information gathering sessions with the Water 
Supply Master Plan and the Public Communications RFP 

 

  

IV. Action Items 
A. Tom will send additional questions to Lauren for her response. 
B. Tom and Jill will work with Valdis to incorporate the Scope of Work into the full RFP. 
C. Erick Elgin offered to provide a list of water conservation groups around the state. Erick will 

send by Jan 13. 
 

Meeting adjourned 4:00 pm 

 



Groundwater Management Board
Who We Are & What We Do



Overview

• What is Groundwater and Why it Matters?

• What is the Groundwater Management Board?

• What We Do 

• GMB Resources



What is 
Groundwater and 

why does it matter?



Groundwater 101
• The tri-county region relies almost 

exclusively on groundwater for our drinking 
water needs

• Groundwater is one part of the water cycle 
which helps to replenish local lakes and 
rivers

• Accessed through public municipal or 
private homeowner wells

• Michigan leads the nation with over 1 million 
households with private drinking wells 





• Groundwater Testing & Monitoring

• Wellhead Protection

• Road Salt Best Practices

• PFAS Contamination

• Geothermal Energy Impacts

• Outreach & Education

• Drinking Water Infrastructure

• Policy Recommendations

Regional groundwater 
priorities



What is the 
Groundwater 
Management 

Board?



History
• Established in 1982 and focused on using the results 

of the 208 Water Quality Program which provided 
detailed surface water and groundwater data 

• Currently consisting of ten communities: City of East 
Lansing, City of Williamston, Delhi Charter Township, 
Delta Charter Township, Lansing Board of Water & 
Light/City of Lansing, Lansing Charter Township, 
Meridian Charter Township, Michigan State 
University, Village of Webberville, and Watertown 
Township



Mission
The Groundwater Management Board's mission is to provide a
multi-jurisdictional forum for coordination and cooperation to
help assure adequate quantities and qualities of groundwater
are available to meet regional needs.



Programs, Wellhead Protection Grants, 
and Initiatives

What we Do



Wellhead Protection Viewer
• An interactive online mapping application that

provides a variety of data to help communities
and organizations make better informed
development decisions

• It’s a useful resource for planners looking to
identify locations at greatest risk for groundwater
contamination

• Records indicate the Viewer is used/accessed 
multiple times per day and over time has seen 
approximately 1,200 user sessions



Wellhead and 
Groundwater 
protection Audit 
Tool• Developed to provide any community seeking

guidance on their wellhead and groundwater
protection strategies with a specific tool for
evaluation

• Evaluates four important aspects of wellhead
protection planning

• Recently used to update a GMB member’s 2021
wellhead protection plan



Groundwater Quality Survey
• Resampling of private household water quality

from the Ingham County’s 1980s Aquifer Study

• Provided an excellent opportunity to educate well
owners on well protection, and determine future
strategies for groundwater protection

• Over 20+ individual township groundwater quality
reports were produced from the study

• Expansion efforts to bring the groundwater survey
to both Eaton and Clinton counties were started
with a pilot study for sampling in Bath and DeWitt
Townships

https://www.mitcrpc.org/groundwater-survey


GMB Member Wellhead Protection Grants



Overview of GMB 2023 
Initiatives
• Regional Groundwater Quality Data Template

• Updating the Lansing Metropolitan Area
Groundwater Management Plan

• Branded Outreach Education Event Kits

• Updates to the Environmental Permits Checklist

• Development of an Outreach and Education Long 
Range Plan

• Research into Water Conservation Polices and 
Ordinances



GMB Resources



RESOURCE SHARING
• A monthly email that will contain the 

latest groundwater and 
water/wastewater industry 
information on:

• Webinars, seminars, summits, and more

• News articles

• Announcements and press releases

• Special reports, documents, and tools

• One of the most viewed and used 
digital communication services 
through Tri-County RPC



mitcrpc.org/migroundwater

Groundwater Management Board 
WEBPAGES

https://www.mitcrpc.org/migroundwater


Thank you for 
your time

@MIGroundwater

migroundwater@mitrcpc.org

mitrcpc.org/migroundwater

FOLLOW US ON TWITTER & FACEBOOK

CHECK US OUT ONLINE

EMAIL US

Lauren Schnoebelen
Environmental Sustainability Planner
Tri-County Regional Planning Commission



Allegan County Groundwater Work Group

Meeting 

January 11, 2023

Allegan Groundwater Study – Phase 2:

Screening-level Modeling, Risk Analysis, and Ranking

A “Progress Report”
By Zachary Curtis, Hydrosimulatics INC



Outline

• Reminder: Project Tasks / Objectives
• Summary of Project Status and Achievements
• Overview of Screening-Level Modeling

• 24 Regional Groundwater Models
• Overall Process for Single Model 
• Examples w/ Particle Tracking and Impact Zones

• Aquifer Vulnerability Map
• Methodology and Input Layers
• Countywide Map

• Next Steps:
• Risk and Analysis and Ranking 
• Prioritization System 











Project Status and Achievements
Screening Level Modeling and Aquifer Vulnerability Mapping



Project Status and Achievements

• Task 1 – Identify Potential Impact Areas of Sites of Environmental Concern
• Underlying Groundwater models / SWL maps generated for all sites -> Complete ✓

• Particle Tracking and Impact Area Delineation for all sites -> Essentially complete ✓

• Task 2 – Delineate Source Water Areas for Type 1 Community Wells
• Underlying Groundwater models / SWL maps generated for all sites -> Complete ✓

• Particle Tracking and Source Water Area Delineation for all sites -> Almost complete ✓

• Task 3 - Map Aquifer Vulnerability / Sensitivity to Surface Pollution
• Input Layers and Ranking Maps prepared ✓

• Countywide Map prepared ✓



• Task 1 and Task 2 Deliverables:
• SWL Maps (site “clusters”)
• Maps of Particle Tracking, Impact Zones / Source Areas
• GIS files of impact areas and source areas (well watersheds)

• HSA will finish documentation of Tasks 1, 2, and 3 in ≈2 weeks …and make 
deliverables available to the County 

• These deliverables, combined with other perspectives determined by the 
Work Group, will be used to develop a Risk Analysis and Ranking System 
(more on this later)

• The Risk Analysis and Ranking System will be applied to create a Site 
Prioritization List (focus of February 2023)

• All final results and description of methods will be provided in Final Report 
(mid- or late-February?)

Project Status and Achievements (cont’d)



Overview of Screening-Level 
Modeling
Groundwater Modeling, Particle Tracking, and Impact Area / Source Area Delineation



Steps for Screening Level Modeling

1.Download, process the latest Wellogic Static Water Level (SWL) data 
• Model Calibration and Interpolation

2.Download, process the latest Sites of Env. Concern, Type 1 Wells

3.Groundwater Model Development (Site “Cluster”)
• Review geology and lithology (aquifer material distribution)
• SWL interpolation

• Drift wells
• Drift wells + Surface Water “points”
• Resampling and smoothing filters

• Process-based simulation
• Inputs: Topography, bedrock, conductivity, recharge 
• Calibration to Wellogic SWLs

• Comparison and evaluations (statistics, visual inspection)

4. Track Particles along water level surface 
• Forward tracking:  release from sites of env. concern
• Backward tracking: release around Type 1 wells

5. Delineate impact area / source area “envelope” for 2yr, 10yr, 20yr time-of-travel

6. Save impact area / source area as GIS shapefile
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Examples of Groundwater Model Development

CLUSTER 7 

City of Allegan 
and area north 
of Allegan



Visualize Geology - Examine glacial land systems map (GWIM Project, State of Michigan)

Lodge Till of Fine glacial drift

Ice-marginal till

Ice-contact outwash

Ice-contact outwash

Proglacial outwash

More permeable

More permeable

More permeable

Less permeable

Less permeable



Visualize Lithology - Examine categorized boreholes (see Phase 1) 

Aquifer material 

Marginal aquifer

Partially confining

Confining Material

Site of Env. 
Concern

Land Surface 

Bedrock Top



Static INTERPOLATION            - Use direct data to visualize large-scale flow patterns    
- Experiment with mathematical modeling / data subsets
- “Noisy” SWL data may produce “goofy” local features 
=> use Process-based model for impact area analysis (in most cases)

Drift Wells | Pass 00 Drift Wells + all SW | Pass 10

Drift Wells + all SW _ resample 6 | Pass 10

Drift Wells + Big SW_ OutlierRMV_resample 6 | Pass 00Drift Wells + all SW _ resample 6 | Pass 10



Process-based Model - Spatial framework data as input 
(DEM and seepage areas, rock top, hydraulic conductivity, recharge)

- Regional model for “boundary conditions”; child model for impact area analysis 
- Calibrate to SWL data from Wellogic (and patterns from data-driven analysis)

Parent Model

Focus area

Band-mean (moving-window average)

A

B

B
A

DEM

Rock Top

Water table



Child Model

For particle tracking (impact area) analysis 

Band-mean (moving-window average)

DEM

Rock Top

Water table

A

B

B
A



Site 94,
Allegan County Landfill 
(Dobbins Landfill)

2 years 10 years

20 years

Particle Tracking 
(impact area)

Analysis 

Example

City of Allegan



03000292, 
1291 Lincoln Road

20years

10 years
2 years

Particle Tracking 
(impact area)

Analysis 

Example

City of Allegan



03000348,
640 River Street

Almost “immediate” discharge to Kalamazoo River

1 year

Particle Tracking 
(impact area)

Analysis 

Example

City of Allegan



CLUSTER 12 

Saugatuck area



Parent Model

Band-mean (moving-window average)



A

A
B

B

Band-mean (moving-window average)

DEM

Rock Top

Water table



03000351, 
6541 Blue Star Hwy Vacant 
Hooten Inn Property

10 years2 years

20 years



03000298, 
14 Ferry Street

10 years2 years

17 years



03000396, 
Wiley Road (Vacant Land (V/L))

Likely discharge of any potential contamination to Kalamazoo 
River after relatively short period (4yr) 

4 years



CLUSTER 5 

East of Plainwell



Parent Model

A

A
B

B

DEM

Rock Top

Water table



Child Model
(SWL Interpolation)

A

B

A

B
DEM

Rock Top

Water table



03000057, 
Gun Plain Township Landfill

(Also valid for: Site 90, Gun Plain 
Township & Plainwell City Landfill 
…same property; markers almost 
directly on top of each other)

2 years 10 years

20 years



Site 178 (Landfill),
KavCo SLF (KAV Company)

2 years 10 years

20 years



Countywide Aquifer 
Vulnerability Map
Groundwater Sensitivity to Surface Pollution



Layer Weight

Depth to water (m) 5

Recharge (mm/y) 4

Aquifer media 3

Soil media 2

Topography (%) 1

Impact of vadose zone 5

Hydraulic conductivity 3

Calculation of DRASTIC Index



Depth to Water

DRASTIC



Depth to Water Rating

(m)

DRASTIC



Recharge

DRASTIC



Recharge Rating

DRASTIC



Aquifer Media

Glacial Geology

DRASTIC



Aquifer Media

Ranking

Glacial Geology Rating

Ice-marginal till 4,5 or 6 

Lodge Till or Fine 
Supraglacial drift

4,5 or 6

Lacustrine Fine 4

Lacustrine coarse 5

Ice-contact outwash 6 or 7

Pro-glacial outwash 7 or 8

Coastal Dunes 9

DRASTIC



Soil Texture Classification

DRASTIC



Soil Rating

DRASTIC



Topography (Slope)

30m DEM
Additional area added outside county boundary to calculate slope at the edges.

DRASTIC



Topography (Slope) rating
DRASTIC



Impact of the Vadose Zone

Vadose Zone based on glacial geology OR soil type, 
depending on Depth-to-Water (DTW)

If DTW <2m:   vadose zone ranking based on soil type

If DTW>2m:  vadose zone ranking based on glacial geology

Ranking

Glacial Geology Rating

Ice-marginal till 3,4,5 or 6 

Lodge Till or Fine Supraglacial drift 2,3,4,5

Lacustrine Fine 3

Lacustrine coarse 5

Ice-contact outwash 5,6 or 7

Pro-glacial outwash 7 or 8

Coastal Dunes 9

Soil Type Rating

Sand 8
Loamy sand 7
Sandy loam 7
Loam 6

Silt loam 5

Silt 3
Sandy clay loam 4

Clay loam 3
Silty clay loam 2
Clay 2

DRASTIC



Hydraulic Conductivity

DRASTIC



Hydraulic Conductivity Rating
DRASTIC



DRASTIC Index

DRASTIC Vulnerability Map

LOW Vulnerability

High Vulnerability



73-100

100-120

120-160

160-190

190-203

DRASTIC 
Index

Vulnerability
Class

Vulnerability Class Map



Risk Ranking System 
Development and Application to Sites of Environmental Concern in Allegan County



Development of a Risk Ranking System

Overall Risk of a site will be based on a set of (proposed) factors:
1. Occurrence of critical groundwater receptors within or near the impact areas

• Receptors within / near shorter-term impact areas => higher risk

2. Degree of overlap / proximity of Type 1 WHPAs with impact areas
• Receptors within / near shorter-term impact areas => higher risk

3. Aquifer vulnerability to surface contamination 
• Higher aquifer vulnerability => higher risk



Integrated Analysis

• HSAINC will develop integrated overlays of:
• Sites of environmental concern and their impact zones 

• Type 1 Wells and source area maps 

• Other groundwater receptors (private wells, aquatic ecosystems)

• Aquifer vulnerability

• … to aid in developing site-specific risk

• But an “index method” or weighting approach is needed to combine 
the layers of information



Questions for Discussion

• An “index method” or weighting approach is needed:
• How should a factor be rated?

• low risk to high risk

• How should the different factors be weighted? 
• less important to more important

• Are there other factors that should be considered (if info. available / 
enough time to integrate)?
• For example:
1. Contaminant loading

• Sites with stronger loadings => higher risk 

2. Health-based criterion of contaminants
• Concentrations exceeding guidelines => higher risk



Suggested Next Steps

• HSAINC can take a “first shot” at defining an index method

• HSAINC will present this at a future Work Group meeting
• Tasks 1-3 deliverables made available 

• Work group finalizes risk ranking system (index method)

• HSAINC applies to the risk ranking system to create a priority list (site 
of environmental concern)
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