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ENHANCED GROUNDWATER MANAGEMENT
PROACTIVE STRATEGIES INDEX





City of Amman – circa 1950
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source: monica ramsey, author.  risk, reliability, resilience. October 2016
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City of Amman - today



Azraq Oasis - today

Photo credit: azraq-runs-dry.com 



Early 1990s

Photo credit: azraq-runs-dry.com 



Today
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“We in western Michigan have 
no special reason to feel 
secure against a possible 
water shortage…there will 
have to be a more careful 
handling of water resources.” 
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Glacial aquifer wells

Bedrock aquifer wells
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Population growth – Central Ottawa County
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 24,500 new residents

 Population doubled (126% increase)
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PLANNING FOR GROUNDWATER SUSTAINABILITY



LAND USE PLANNING

BUILDING & SITE DEVELOPMENT

WATER USE



1) Reduce dependency on deep bedrock aquifer system

Objectives: 

a) Implement creative solutions to offset new withdrawals from bedrock aquifer 
b) Protect and enhance recharge of bedrock aquifer
c) Embrace water conservation and reuse
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PRIMARY GOAL OF MANAGEMENT PLAN





EXECUTIVE COMMITTEE – SCIENTISTS, ENGINEERS, HEALTH, LEGAL, POLICY

Public Utilities
Department





Educate Integrate Mitigate Coordinate

STRATEGY AREAS



Proactive Strategies Index
Fall 2019



Education 
Strategies  

Advocating for change in regional water conservation perceptions



Outreach Campaign

Strategy
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Current Partners





Online Resources

www.miottawa.org/groundwater

2
Strategy
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http://www.miottawa.org/groundwater


Partnerships for
Youth Education
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Photo credit: USACE

Current Partners





Partnerships for 
College Education

GVSU Annis Water Research Institute 
(Muskegon) 
Photo Credit: Bernadine Carey-Tucker 

Current Partners
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Partnerships for 
Community Education

- Libraries 

- Rotaries

- Chambers of Commerce

- Neighborhood associations 

- Environmental groups 
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Current Partners



Community Presence 

- Informational kiosks at events

- Educational signage in parks

- Hands-on mobile exhibits
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Current Partners



Integration 
Strategies

Partner-managed programs designed to make a difference



Stakeholder 
Integration

- Homeowners 

- Landscapers 

- Business owners 

- Realtors 

- Environmental stewards

- Land developers 

- Golf course managers
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Household 
Conservation 
Strategies

- Informational pamphlets and brochures

- Social media messaging/website

- Posters and signage 

- Public service announcements 
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Current Partners



Alternative 
Landscapes

- Developing best management practices

- Distributing messaging and literature

- Facilitating workshops

- Exploring cost-rebate options

- Demonstration sites

- Contests
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Current Partners



Alternative Irrigation 
Recommendations

- Developing best management practices

- Distributing messaging and literature

- Facilitating workshops
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Current Partners



Service-Provider 
Training
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Current Partners



Certified Blue

Strategy
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Current Partners



Agricultural 
Partnerships

- Promote best management practices

- Logistical support 

- Connections to financial resources
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Current Partners



Mitigation 
Strategies 

Using policy to enhance groundwater sustainability



Model Zoning 
Guidelines

- Lot size/density requirements

- Landscaping requirements

- Allowable uses
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Zoning Overlay 
Districts

Strategy
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County Groundwater 
Ordinance

- Prioritized development credit programs

- Expanding municipal water 
infrastructure with new funding sources

- Rebate options for connecting to 
municipal water 
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Current Partners



Exploring Other 
Policies

- Road de-icing policy

- Development guidelines for 
stormwater management

- Enhanced well drilling records

- Real Estate Transfer Evaluation 
Program

- Runoff storage solutions

22

Water Resources 
Commissioner

Strategy
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Current Partners



Water Recycling Strategies

- Household and industrial greywater systems
- Dewatering bags from various sources
- Sump collection systems
- Stormwater collection & storage

Strategy

23EXAMPLE OF A RESIDENTIAL GREYWATER 
SYSTEM

GREYWATER 
SOURCES IN 
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TANK
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Current Partners



Groundwater 
Monitoring Network

- Establishing a substantial network of 
monitoring wells

- Identifying areas that naturally 
facilitate bedrock aquifer recharge

- Examining our ability to augment 
groundwater recharge

- Calculating a groundwater budget

Strategy
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Current Partners



Infrastructure Mapping 
and Planning

- Detailed map creation

- Availability and demand analysis

- Strategic planning of future system 
expansions

Strategy
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Current Partners



Coordinated Future 
Land Use Plan

Strategy
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Coordination 
Strategies 

Creating accountability through organization structure



County Support 
Personnel

- Research & development of various 
ordinances and policies

- Zoning standards and overlays 
recommendations

- Facilitating communications and 
programs between various partners

- Managing implementation of plan
- Handling public relations 

Strategy
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Groundwater Technical 
Advisory Board

- Providing technical support and 
recommendations 

- Helping diagnose and solve unique 
groundwater challenges

- Advising residents, developers, and 
business owners on water 
conservation techniques, 
technologies, and methods best suited 
for the area

Paul Sachs
Director, Planning and 

Performance Improvement 
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Strategy
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Al Steinman, PhD.
Director, Annis Water Resources 

Institute

Pat Staskiewicz, 
P.E.

Director, Public Utilities

John Yellich, CPG
Director, Michigan Geological 

Survey

Matt Allen
Environmental Health Supervisor

Al Vanderberg
County Administrator

Adeline Hambley
Environmental Health Manager

T B D
Groundwater Staff/Planner

T B D
Well Driller Liaison



Groundwater 
Commission

- Ottawa County

- Local units of government 

- State-level agencies

- Engineering/science firms 

- Scientists 

- Well drillers

- Land developers 

- Educational institutions 

- Non-profit sector 

- General public

29
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Dynamic Relationships
This chart provides a brief summary of the 
working relationship between Ottawa County, 
its groundwater advocacy teams, and 
community partners. 

GENERAL PUBLIC: 
ALL RESIDENTS 
and 
STAKEHOLDERS

COUNTY 
ADMINISTRATION

COUNTY BOARD of 
COMMISSIONERS

COUNTY
PLANNING 
COMMISSION

PARTNER
S

Logistical 
facilitation 

PLANNING and 
PERFORMANCE 
IMPROVEMENT

GROUNDWATER 
TECHNICAL 
ADVISORY BOARD

GROUNDWATER 
COMMISSION

Working hands-on to 
enhance our 
groundwater 
sustainability

Resources, 
consultation, 

and leadership

Support and 
endorsement



Get Involved!

Planning and Performance 
Improvement

12220 Fillmore Street, Room 260
West Olive, Michigan 49460

plan@miottawa.org
miottawa.org/departments/planning

(616) 738-4852

@miOttawa

www.facebook.com/OttawaCounty

@ottawacountymi

www.miottawa.org/groundwater

Photo credit: Mike Lozon

mailto:plan@miottawa.org
http://www.miottawa.org/department/planning
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