
1 
  8/26/2014 11:38 AM  

 

EXHIBIT A 

SCOPE OF WORK 
FINAL COPY – DECEMBER 2, 2013 

OTTAWA COUNTY WATER RESOURCE STUDY – PHASE II  
 
I. Background 

 
Ottawa County has experienced several issues related to groundwater in some areas of the County 
over the last few years.  The primary issues include a reduction in static water levels (SWL) in some 
areas as well as sodium chloride levels that are increasing above recommended drinking water 
standards. 
 
A recent study conducted by the Michigan State University (MSU) Institute of Water Research (IWR) 
identified the potential causes of these issues.  The Study indicates that “water mining” is causing 
groundwater levels to decline in some areas of the County, while also causing chloride “upwelling” in 
certain areas.   
 
According to data provided by the IWR, and based on anecdotal reports from residents and farmers, the 
above-mentioned issues are causing varying degrees of problems for groundwater users in Ottawa 
County and other areas of the State.  As residential development and agricultural irrigation needs 
continue to expand, the demand for groundwater will continue to increase.  This could intensify 
shortages of usable groundwater if further steps are not taken to understand and protect our groundwater 
supply. 
 

II. Second Water Resources Study - Need 
 

To better understand and protect our aquifers, scientific data and precise modeling (a step above the 
Wellogic data that was used in the first Study) is needed to identify and confirm the exact causes and 
long-term implications of the above-mentioned groundwater issues.  This can be accomplished by 
conducting a second study which utilizes precipitation, runoff, and evapotranspiration estimates along 
with withdrawal rates, static water levels, and other pertinent data to populate a refined 3D groundwater 
model of Ottawa County.  Then, if necessary, a set of options can be developed (with stakeholder input) 
which local decision-makers and private-sector interests can utilize at their discretion to resolve the 
problems being experienced and/or to minimize the chances of the issues becoming more critical in the 
future.   
 
The model will also allow the IWR to identify other areas of the State that are currently experiencing, or 
may experience, groundwater supply issues similar to those occurring in Ottawa County.  These areas 
will be mapped as a part of the Phase-2 Study and, if necessary, the IWR will propose a set of options 
(with stakeholder input) which can be utilized at the local level to address and mitigate the issue(s) to 
deal with this problem in other areas of the state where it is in early stages and/or is already occurring. 
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III. Second Water Resources Study – Goals and Objectives 
 
The goals and objectives of the Study are listed below: 
 
Goal 1: Quantify the current sustainability of groundwater quantity in Ottawa County’s glacial and 

bedrock aquifers  
 

Objective 1 Estimate recharge to the glacial aquifer 
 
Objective 2 Estimate water use from the glacial and bedrock aquifers 
 
Objective 3 Estimate the countywide groundwater budget for the glacial and bedrock 

aquifers 
 
Objective 4 Estimate the groundwater budget for the glacial and bedrock aquifers in two 

hotspot areas 
  

Objective 5  Rate the prognosis of adequate quantities of groundwater in each aquifer under 
current average summer precipitation conditions 

             
Goal 2: Quantify the current sustainability of Ottawa County’s glacial and bedrock aquifers based 

on chloride concentrations 
 

Objective 1   Delineate the extent and migration of the current chloride “plume” in Ottawa County 
  
Objective 2   Delineate the extent and migration of the current chloride “plume” in two 

hotspot areas of the County 
  
Objective 3 Identify the various hydrogeological factors which promote the vertical and 

horizontal migration of chloride (e.g. static water level changes, temporal trend 
of groundwater withdrawals, recharge dynamics, Lake Michigan water levels, 
geology/soil types, interaction between glacial and bedrock aquifers, etc.)  

 
Objective 4   Rate the current severity of chloride issues in each aquifer 
 

Goal 3: Estimate the future sustainability of Ottawa County’s glacial and bedrock aquifers based on 
projected water quantity and chloride concentrations at 5 years, 10 years, and 20 years into the 
future 

 
Objective 1   Estimate the projected impact of climate change (at 5 years, 10 years, and 20 years) 

on groundwater recharge, water use, groundwater budget, and chloride 
concentrations 

 
Objective 2   Estimate the projected impact of future land use changes on groundwater 

recharge, water use, groundwater budget, and chloride concentrations 
 

 Objective 3   Rate the projected prognosis of adequate quantities of groundwater in each 
aquifer based on projected average summer precipitation conditions at 5 years, 
10 years, and 20 years 
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Objective 4   Rate the projected severity of chloride issues in each aquifer at 5 years, 10 years, 
and 20 years 

 

Goal 4:    If necessary, develop a set of options which local decision-makers and private-sector 
interests can utilize at their discretion to address and mitigate the over-usage of available 
groundwater and the occurrences of chloride contamination in Ottawa County.  These 
options should be customized to address the needs (within the confines of state and federal 
law) of each type of groundwater user (e.g. residential, agricultural, and commercial 
groundwater users) as well as each local agency (e.g. local units of government, Ottawa 
County Environmental Health, Ottawa County Water Resource Commissioner, etc.) and 
private-sector interest which could benefit from guidance on managing groundwater 
resources. 

 
 

Goal 5:   Characterize the apparent sustainability of glacial and bedrock aquifers in the regional lowlands 
of Southern Michigan (see Attachment A) based on available water quantity (by county)  

 
Objective 1 Identify areas with geological, topographical, and static water level conditions 

which may lead to water quantity issues currently, or in the future if increased 
withdrawals occur 

 
Objective 2   Rate the current severity of groundwater quantity issues in the lowland counties 

of Southern Michigan 
 
 

Goal 6:   Characterize the apparent sustainability of glacial and bedrock aquifers in the regional 
lowlands of Southern Michigan based on chloride concentrations (by county) 

 
Objective 1  Identify areas of the regional lowlands that may have water quality issues 

currently, or in the future if increased withdrawals occur 
 
Objective 2   Rate the current severity of chloride issues in each of the regional lowland 

counties of Southern Michigan  
  
 

Goal 7:   If necessary, develop a set of options which local decision-makers and private-sector 
interests can utilize at their discretion to address and mitigate significant declines in SWL 
and/or elevated chloride concentrations in groundwater supplies in the regional lowlands of 
Southern Michigan 
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IV. Contractual Requirements 
 

A. The IWR will submit a project proposal with the project methodology for the second phase 
of the Study based on this scope of work for review and approval by the Ottawa County 
Planning Commission.  The proposal should include an itemized budget and project time 
line. 
 

B. The agreement between MSU and Ottawa County will include the terms and requirements 
outlined in the Scope of Work and the IWR project proposal. 
 

C. The IWR will be the primary contractor for this project.  The IWR will utilize local sub-
contractors where possible, but the selection process will take into consideration  
qualifications and cost. Sub-contractors must be reviewed and approved by the Ottawa 
County Planning and Performance Improvement Department. 
 

D. The IWR will provide quarterly project reports to the Ottawa County Planning & 
Performance Improvement Department within five working days of the end of each quarter.  
Information in the report shall include the following: 

 
1. Work accomplished during the previous quarter. 

2. Anticipated work to be accomplished in the coming quarter. 

3. Problems to be brought to the attention of the Ottawa County Planning & Performance 
Improvement Department. 

4. Updated project timelines 
 
F.  While the study is being conducted, the IWR will have frequent interaction with the Ottawa 

County Planning & Performance Improvement Department to ensure that the study is being 
performed as intended and that all of the components/documents meet specifications 
documented in the Study Methodology as agreed to by Groundwater Task Force appointed 
by the Ottawa County Board of Commissioners. 

 
G.  All draft materials related to the Study must be reviewed and approved by the Ottawa 

County Planning & Performance Improvement Department prior to releasing the materials to 
anyone other than IWR staff or individuals working with the IWR on the Phase II Study. 
Ottawa County’s approval of deliverables, the work tasks to be performed, or the materials 
produced by Michigan State University means that the work products are in the format 
specified and are complete in accordance with the requirements.  However, “approval” does 
not mean that the substantive conclusions arrived at through analysis of the data collected 
for this project must be approved, or agreed with, by Ottawa County or any third party; 
Ottawa County will in no way require Michigan State University to alter the substantive 
findings or conclusions of the study.  In any event, the IWR will engage in dialogue with the 
Planning & Performance Improvement Department and the Groundwater Task Force 
regarding the scientific validity of the substantive findings or conclusions of the study.  
Additionally, the IWR will provide a 30-day comment period to allow the public to review 
and submit written comments on the draft findings & conclusions.  The written comments 
from the public, as well as the IWR’s written response, will be included in the Final Report.    
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H.  IWR understands and agrees that all deliverables must be complete, comprehensive, user-
friendly, and unique to Ottawa County.  Boilerplate documents and standardized responses 
will not be accepted.  All work must be logical, professional, and 
grammatically/typographically correct, and contextually appropriate or it will be returned to 
the consultant for correction(s).  If corrections are needed, a document must be resubmitted 
to the Ottawa County Planning & Performance Improvement Department for review and 
approval before payment is made.  This process will continue until the Planning & 
Performance Improvement Department and Groundwater Task Force appointed by the 
Ottawa County Board of Commissioners approves the final copy of each document. 

 
 I. All materials produced in connection with the study, including, but not limited to, databases 

maps, surveys, evaluations, reports and all other documents shall be delivered to the County 
of Ottawa and shall become the property of Ottawa County.  Future research papers and 
studies based on this Study should be freely accessible to Ottawa County, the study partners, 
and the public.   
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V.  Deliverables 
 
The deliverables for this project are listed below.  Note: Where appropriate, data should be provided in a 
Microsoft Excel format.  Maps will include pdf versions, as well as GIS layers. GIS layers (shapefile, 
geodatabase, or raster) should be provided in a format which is compatible with the latest version of ArcGIS.  
The coordinate system for the GIS layers should be NAD 1983 Michigan State Plane, South Zone. 
 

OTTAWA COUNTY 

 

1. Field Testing 

A. Well Sampling Results  
B. Stream Sampling Results  
C. Long-Term Monitoring Well Results (during the contract period) 
D. Aquifer Pumping Test Results 

 
 

2. Quantify the current sustainability of groundwater quantity in Ottawa County’s glacial and 
bedrock aquifers  
 

A. Current Aquifer Delineations 
‐ Aquifer Depth and Thickness Data, Map(s), and 3D Graphic(s)  
‐ Static Water Level Map(s), and 3D Graphic(s) 

B. Inflow Calculations 
‐ Infiltration Data and Map(s) 
‐ Saturation Excess Data and Maps(s) 
‐ Soil Moisture Data and Map(s) 
‐ Streamflows Data and Map(s) 
‐ Discharges from Sewage Treatment Plant Data and Map(s) 
‐ Precipitation Data and Map(s)  
‐ Evapotranspiration Data and Map(s)  
‐ Surface Runoff Data and Map(s)  
‐ River Seepage Data and Map(s) [if any losing stream segments are found]  
‐ Vertical Inflow Data and Map(s)  
‐ Lateral Groundwater Inflow Data and Map(s) 

C. Outflow Calculations  
‐ Withdrawals Data and Map(s) 

‐ Residential Wells  
‐ Public Water Supply Wells  
‐ Irrigation Wells 
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‐ Commercial/Industrial Wells 
‐ Groundwater Discharge into Streams Data and Map(s) 
‐ Vertical Outflow Data and Map(s)  
‐ Lateral Groundwater Outflow Data and Map(s) 

D. Groundwater Budget Data and Map(s) 
‐ Recharge Data and Map(s) 
‐ Direction of Groundwater Flow Data and Map(s) 

E. Current Water Quantity Severity Rating Map(s) 
 
 

3. Quantify the current sustainability of Ottawa County’s glacial and bedrock aquifers based on 
chloride concentrations at 5 years, 10 years, and 20 years into the future 
 

A. Chloride Depth Data, Map(s), and 3D Graphic(s)  
B. Areas with High Chloride Concentration Map(s) 
C. Chloride Migration Analysis Results 
D. Current Chloride Severity Rating Map(s) 

 

4.  Estimate the future sustainability of Ottawa County’s glacial and bedrock aquifers based on 
projected groundwater quantity and chloride  concentrations  
 

A. Climate Change Assumptions and Analysis Results 
B. Future Land Use Assumptions and Analysis Results 
C. Projected Change in Groundwater Quantity at 5 years, 10 years, and 20 years 
D. Projected Change in Chloride Map(s) at 5 years, 10 years, and 20 years 
E. Projected Groundwater Severity Rating Map(s) at 5 years, 10 years, and 20 years 
F. Chloride Rating Map(s) at 5 years, 10 years, and 20 years 

 
  

5.  If necessary, develop a set of options which local decision-makers and private-sector interests 
can utilize at their discretion to address and mitigate the over-usage of available groundwater 
and the occurrences of chloride contamination in Ottawa County.  
 

A. Groundwater Management Guidebook that includes, but need not be limited to, optional 
management strategies or projects for the following: 

 Water Conservation  
 Engineered Solutions Projects (e.g. water storage, engineered wetlands, reversing 

surface drainage, green infrastructure improvements, public water system 
extensions, and alternative water sources.) 

 Well Placement  
 Land Use Planning  
 Long-Term Monitoring Plan 
 Procedures for Updating the 3D Models 
 Any Other Options Identified by MSU  

 
 
 STATEWIDE 
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1.  Characterize the apparent sustainability of glacial and bedrock aquifers in the regional 
lowlands of Southern Michigan (see Attachment A)  based on available water quantity (by 
county) 
 

A. Geology Map(s) and 3D Graphic(s) 
B. Map(s) of areas with extensive clay confining layers, limited recharge and/or low 

transmissivity in the glacial and/or bedrock aquifer 
C. Static Water Level Data and Map(s) 
D. Groundwater Quantity Severity Rating Map(s) 

 
 

2.   Characterize the apparent sustainability of glacial and bedrock aquifers in the regional 
lowlands of Southern Michigan based on chloride concentrations (by county) 
 

A. Chloride Concentrations in Groundwater Supplies Data and Map(s)  
B. Chloride Severity Rating Map(s) 

 
 

3.    If necessary, develop a set of options which local decision-makers and private-sector interests 
can utilize at their discretion to address and mitigate significant declines in SWL and/or 
elevated chloride concentrations in groundwater supplies in the regional lowlands of Southern 
Michigan 
 

A. Suggested Priority Study Areas Map  
B. Set of options with Interim Practices and Polices and Study Proposals 

  
OTHER 

 
1. Update and Enhance the Decision Support System (DSS) Web Tool that was Developed in the 

Phase One Study 
 

A. Complete Wellhead Protection Zones Tool (Based on DEQ-approved Provisional Wellhead 
Protection Area maps)  

B. Enhancements 
 Add results and visualizations from all models and simulations from the Phase-2 Study 

C. Outreach 
 Meetings with end-users to assess the user-friendliness of the DSS 
 Two trainings for Ottawa County and Local Unit Officials 
 Survey all users to determine the need for, and scope of, future upgrades 

 
 
2. Milestone Meetings  
 

A. Electronic/telephonic meetings with the Special Task Force (or Technical Committee if no 
task force is appointed by County Board of Commissioners) will be held at specific project 
milestones, which will be defined in the Project Methodology.  

 
 

3. Presentations and Public Meetings 
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A. Kick-Off Meeting 
B. (5) Public Presentations in Ottawa County 

 Stakeholder Committee at conclusion of Goal 1, Objectives 1 – 4 and Goal 2, 
Objectives 1 - 3 

 Stakeholder Committee at conclusion of Draft Final Report 
 Board of Commissioners 
 Planning Commission 
 Water Quality Forum 

C. (1) Presentation for the Michigan Department of Agriculture and Rural Development 
D. (1) Presentation for the Michigan Department of Environmental Quality 

 
 
4. Final Report 
 

A. Executive Summary 
B. Main Report with Extensive Graphics, Maps, Results 
C. Conclusions and Options 
D. Technical Appendices 
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VI.  Payment Schedule 
 
Payment for services provided to Ottawa County by the IWR shall not exceed $450,000. Payments will 
be dependent on Ottawa County receiving payment from the State, local units of government, 
community foundations, and other stakeholders who pledged contributions to the Study. IWR will not 
commence work on a work item until Ottawa County confirms that it has the funding available to pay for 
the associated deliverables. Once each item from this schedule is completed by the IWR and approved by 
Ottawa County, Ottawa County will pay the IWR in the amounts listed below (Items 1-9 include only a 
broad payment schedule.  Payments for specific items will be defined in the Study Methodology):  
 

1. Kick-Off Meeting……………………………………………………………………………$7,000 
 

2. Field Testing Results…………..…………………………………..…….………….........$116,200 
 

3. Modeling Outputs………..……………...……………………………...…...……......…..$258,000  
 

4. Completion of Statewide Action Plan……...………………….…………..……................$7,300 
 

5. Completion of Web Tool Updates and Trainings……….................................................$15,000 
 
6. Completion of Groundwater Management Guidebook……….………………………...$13,000  

 
7. Completion of Presentations…..…………..…………………..…..……….…..… ……….$4,500 

 
8. Completion of Final Report….……………………………..…………………....................$7,575  
 
9. Facilities and Administration Fee – 5  Percent….…………………………………...…..$21,425  

 
 

    Total   $450,000 
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Attachment A 
 

The 34 counties that will be included in screening‐level analysis of the Michigan Lowlands are shown by 

the shaded dots (depicting water well records) on the map below. The background colors depict land‐

surface elevations (aqua = low elevations; yellow – brown = higher elevations). 

 
 

 


