Groundwater/Source Water Protection
Purpose 

Antrim County residents recognize that groundwater is a vital natural resource and provides them with a safe and clean drinking water source.  A 2001 survey of county residents found that most favor, or strongly favor actions that protect and improve drinking water (Antrim County 2001).  In addition, several Village and Township Master Plans identify groundwater and drinking water protection as a high priority.  Since most Antrim County residents and businesses rely on groundwater for their drinking water and processing water, these expressions are located in master plans, water quality reports, and surveys.  Some examples of concern include:

Village of Bellaire:  The entire village relies on groundwater for drinking water from three municipal wells.  The “Aquifer Vulnerability to Surface Contamination in Michigan” map shows a high to moderate vulnerable area due to highly permeable soils over highly sensitive drift lithology (MSU Center for Remote Sensing and Department of Geography).
Village of Elk Rapids: Results of their survey there showed that the residents of Elk Rapids want to protect their drinking water supply.

Village of Ellsworth: The Village completed a “Wellhead Delineation Protection Report” for its three drinking water supply wells for their wellhead protection program.  The assessment found that wells #1 and #2 have moderate susceptibility and well #3 has low susceptibility to contamination.  The Village delineated a 10 year time of travel zone which is not circular and also extends outside of the village limits (GCES, 2003).

Banks Township: A 1999 report urged that actions be taken to “Protect groundwater through planning and zoning which is consistent with the capacity and limitations of the land” based on vulnerability of the drinking water aquifers due to the prevailing geology of the area.  The report also specifically states that groundwater protection regulations should be established and the guidelines be adopted for protecting groundwater and other essential resources.

Milton Township: The Township’s Master Plan Update in 2006 stated that groundwater is the sole source for drinking water within the township and that no public wells exist.

The geology of Antrim County is susceptible to groundwater contamination, coupled with the recognition that groundwater is an important natural resource and keeping it clean is an important public health issue, this scenario provides the impetus for exploring and possibly developing additional source water protection/recharge zones and ordinances.  A Source/Ground Water Protection plan and possible ordinance are methods that a community can use to assert control over activities that may threaten their drinking water supply.
Common Threats to Groundwater

Some of the most common threats to groundwater come from businesses that routinely use potentially hazardous substances like petroleum products, cleaning fluids or large volumes of other chemicals. These threats can exist from:

· Floor drains that deposit fluids into a drain or cistern and then migrate through soil to groundwater supplies, especially floor drains in areas where chemicals are loaded and unloaded from delivery trucks

· Underground storage tanks
· Areas where chemicals are stored that do not provide for “secondary containment” structures to prevent contamination from leaks or spills
· From industrial processes that dispose of chemicals into sewage lines. If these chemicals go through a septic system or a municipal sewage treatment plant, they may not be adequately treated before being discharged into the ground or a body of water. 
There are other threats to groundwater that are not effectively prevented by the site plan review process. These are threats from existing leaking underground storage tanks, existing faulty septic systems, and abandoned wells. Many of these threats are subject to existing Michigan Department of Environmental Quality (MIDEQ) and County Health Department monitoring actions—especially those involving commercial and industrial facilities. However, most of the potential threats not currently subject to state or county regulations involve residential properties. There are an unknown number of abandoned underground fuel oil tanks once used for home heating and no one knows if the tanks are empty, or if they are leaking fuel. There are hundreds of drinking water residential wells that were abandoned once an owner may have connected to a municipal water supply. Similarly there are also hundreds of abandoned septic systems, cisterns and holding tanks. Each of these poses some threats for groundwater contamination, or to the safety of someone walking or driving on top of these structures if they collapse.

TOOLS FOR GROUNDWATER PROTECTION
1.  Wellhead Protection Area/Groundwater Recharge Zones Extent
The extent of the source water protection zone is typically linked to specific time of travel and depends on the geological conditions of the area.  The purpose of using a time-of-travel estimate to define the limits of the source water protection zone isto provide sufficient time to detect, remediate, and monitor any spills.  A source water protection ordinance can specify multiple protection zones.  The zones nearest the wells provides the strictest protection and land use controls, while the zones furthest from the wells have progressively less protection.  The system of multiple zones provides for graduated protection of wells and greater flexibility of land use controls.
A key part of the Wellhead Protection Plan of each jurisdiction is the delineation of the area that principally contributes water to each municipal well. These are extensive areas known as “zones of contribution”, but may not cover the entire jurisdiction. At a minimum, the land areas above these “zones of contribution” must be protected from contamination in order for these municipal wells to continue to provide clean water to area citizens and businesses. However, many homes and businesses in the community have their own private wells that tap into the same aquifer as municipal wells. In addition, there are a large number of sites of known contamination of groundwater in the developed areas. Thus, an effort to protect only municipal wellhead areas would be both shortsighted and ineffective. If the groundwater of all community citizens and businesses is to be protected, a uniform approach applied across the entire jurisdiction of all communities is necessary and can follow a common approach to groundwater protection. 

Many of these potential threats can be identified through the zoning site plan review process and measures incorporated into the design to prevent groundwater contamination. Not only does this protect groundwater, it is much cheaper for the developer to incorporate these groundwater protection designs as a part of a new facility, than to add them later.

The communities in Antrim County that do have Wellhead Protection Plans include the Villages of Bellaire, Ellsworth, and Elk Rapids.  Please see delineated area maps in Appendix A.

Examples of Prohibited Uses within the Wellhead Protection Area/Groundwater Recharge Zone:
· Any facility involving liquid or solid material or waste that may have a harmful impact on groundwater quality depending on the disposal and containment safety practices
· Asphalt ingredient storage or processing plant

· Automobile carwash/body/repair shop

· Cemeteries

· Chemical processing/storage facility

· Confined animal feeding operations

· Dairy farms

· Discharge to the ground of non-sanitary wastewater including process water, except for approved systems

· Dry cleaners

· Earth removal to within four feet of historical high groundwater tables
· Electrical/electronic manufacturing facility

· Electroplating operations

· Equipment maintenance/fueling areas

· Exterminating supply, storage or application shops

· Fleet/trucking/bus terminal

· Foundries and forge plants

· Gas station

· High density septic systems (>1 unit/acre)
· Injection wells, dry wells/sumps at commercial or industrial locations

· Irrigated nursery/greenhouse stock

· Junk/scrap/salvage yard

· Land application of sludge

· Landfills of any kind

· Machine shop

· Metal plating/finishing/fabricating facility

· Mines/gravel pit
· New discharge or expansion of discharge from wastewater treatment plants unless secondary treatment standards are met
· Paint products manufacturing

· Photography studios involving the developing of film

· Plastics manufacturing

· Printing and publishing facilities

· Pulp and paper manufacturing

· Septage storage/disposal facilities

· Stockpiling of snow and ice containing deicing chemicals

· Storage of animal manure unless appropriately contained

· Storage of deicing facilities

· Stormwater management facilities will receive greater scrutiny

· Underground storage tanks (except those with spill, overflow, and corrosion protection)

Examples of Encouraged Uses within the Wellhead Protection Area/Groundwater Recharge Zone:
The uses listed below have no potential to pollute groundwater and are encouraged to provide additional guidance regarding the types of uses that are best within the Source Water Protection/Groundwater Recharge Zones.
· Conservation efforts for soil, water, plants and wildlife

· Conservation or sustainable farming, gardening, nursery, forestry, harvesting, and grazing as long as the application of fertilizers and pesticides is conducted in accordance with appropriate best management practices

· Low density residential development

· Maintenance and repair of existing structures

· Necessary public utilities/facilities for drinking water supply

· Parks, greenways, trails, and publicly owned recreation areas
2. PROPOSED CHANGES TO MASTER OR COMPREHENSIVE PLAN
Background

Michigan’s planning and zoning enabling acts contemplate a community Master or Comprehensive Plan serving as the primary basis for the local zoning ordinance. Consequently, given the importance of a long-term clean water supply and the reliance of the region on groundwater resources, it is important that the local Master or Comprehensive Plan include a section on the importance of protecting groundwater resources. This is easily accomplished by adding the following language (or some variation thereof) to the Master or Comprehensive Plan at the next available opportunity. Most communities will add this language as a part of a section on “Environmental Protection” or “Protection of Natural Resources.” It should be adapted to fit the unique characteristics of each jurisdiction. For additional background information please consult the Community Planning & Zoning for Groundwater Protection in Michigan: A Guidebook for Local Officials, available from the Drinking Water and Radiological Protection Division, Michigan Dept. of Environmental Quality, P.O. Box 30630, Lansing, MI 48909-8130; 517-335-9054.

Sample Plan Language

There are three places in most Master or Comprehensive Plans where groundwater protection language would normally be incorporated: 1) background inventory section, 2) goals and objectives section, and 3) the policies section.

The background inventory section documents existing conditions in a community. Since groundwater is the source of drinking water and the source of most of the water that flows in rivers and streams in the region, both surface water and groundwater should be addressed together. In the portion of the inventory section on natural resources and the environment, information would typically be presented on the following:

· Type of soils and geologic conditions underlying the community

· General quality of drinking water

· Evidence of vulnerability of groundwater

· Relationship of groundwater and surface water

· Source of drinking water in the community (municipal wells and private wells)

· Number, type and location of public and private water wells*

· Number, type and location of other wells (oil and gas, injection, waste disposal, etc.)*

· Evidence of any contamination of groundwater (e.g. list and location of “307” sites of environmental contamination or “Superfund” sites; number and type of contaminant sources)*

· Previous and ongoing efforts to clean up contaminated soil and groundwater*

· Key focus of the local Wellhead Protection Plan and status of implementation efforts*

· Any ongoing or planned efforts to improve groundwater protection in the community*
*The items with an asterisk may instead be found in the section on “public infrastructure,” “utilities,” or “water supply” in some plans. If so, the number type and location of water lines, sewer lines and of septic systems should also be identified.

This information would usually be accompanied by a variety of tables and maps to best illustrate the existing conditions.

The goals and objectives section would include groundwater protection as a part of natural resources and environmental protection objectives.  Some examples follow with items in italics specifically related to groundwater.

Natural Resources & the Environment Goal: 

Preserve and protect the environmentally sensitive areas and conserve the air, groundwater, surface water and other natural resources of the community.

Objectives:

· Develop design guidelines and encourage developers to use designs which encourage land development practices that protect air, groundwater, surface water, soil, and sensitive environments and show how new development can harmonize with the natural characteristics of the land.

· Protect surface water quality and groundwater through soil conservation techniques, through best management practices which minimize the amount of chemicals used on farms and lawns, and through proper cleanup of contaminated sites.

· Protect groundwater quality through wellhead protection programs, education and contaminated site remediation.

· Maintain the quality of the water supply through zoning standards which prevent contamination.

· Support development of a county-wide ordinance to inspect property prior to sale for possible groundwater hazards. 

· Properly close all abandoned wells and other conduits of contamination to groundwater supplies.

· Work cooperatively with abutting jurisdictions, county and state agencies in the pursuit of efforts to protect ground and surface water quality.

The policies section might include policies like the following:

· The community will implement expanded monitoring and protection of air, groundwater, surface water, soil and sensitive environments.

· The community will work cooperatively with adjacent units of government, the county and the MIDEQ to protect air, soil, groundwater and surface waters.

· Implement and periodically update the Wellhead Protection Plan.

· Complete and maintain a comprehensive inventory of potential threats to groundwater.

· Zoning regulations will be modified to incorporate groundwater protection as part of the site plan review process. Special attention will focus on the storage of hazardous substances, secondary containment structures, floor drains, and any discharges to municipal sewers, to surface water or to groundwater.

· The model State and County Environmental Permits Checklist will be used as a part of the site plan review process and periodically updated to keep it current.

· Assist the County Health Department in efforts to adopt and implement regulations to inspect property at the time of sale to identify and remediate potential contamination from abandoned wells, septic systems, cisterns, fuel oil tanks and related health and safety hazards.

· Assist landowners with state and local grants to properly cap abandoned wells.

· Work cooperatively with public and private groups to spend annually budgeted funds for the priority acquisition of lands with sensitive environments or scenic values.

· Prepare and adopt design guidelines for the protection of sensitive areas and natural resources.

· Educate land owners on best management practices to protect the air, soil, ground and surface water and other sensitive environments.

· Aggressively pursue cleanup of soil and groundwater contamination (brownfield redevelopment projects).
· Periodically investigate the results of monitoring wells near sites of existing, previous or potential sites of contamination.

· The community will, to the extent financially and practically feasible, support areawide water quality and quantity management programs of federal, state, regional and county agencies. In regulating land use, the community will insure wise use of groundwater resources, improved treatment of point sources of pollution, and the use of best management practices on lands characterized as non-point sources of pollution.

[For rural areas] 

· The location, type and density of rural development will take into consideration, and not exceed, the physical capacity of the land and water to accommodate the use without adverse effects on ground and surface water quality and quantity.

· Rural densities of not more than ___ to ____ dwellings per acre will be maintained to minimize potential groundwater pollution where septic systems are used.

· Land use activities in areas experiencing water pollution from septic systems or inadequate water supply will be limited and alternative individual treatment systems or community sewer or water systems used to overcome health hazards or to provide a greater margin of public safety in permitted developments.

3. SITE PLAN REVIEW STANDARDS FOR LOCAL ZONING
Purpose of Site Plan Review
Site plan review is an administrative process whereby proposed developments (site plans) are compared with zoning ordinance standards. As defined by Michigan's zoning laws, the "site plan" includes “the documents and drawings required by the zoning ordinance to insure that a proposed land use or activity is in compliance with local ordinances and with state and federal statutes."
Site plan review is important because it provides assurance to the community as to how a development will be planned; its relationship to roads, utilities and other services; its relationship to adjoining land uses; and the affect on the natural environment.  If development does not proceed according to an approved site plan, legal means to require enforcement can be initiated.

The site plan review standards outlined below provide a framework for the local government review of new or expanded land uses. The standards avoid the detailed specifications and expansive definitions included in state and federal statutes. Site plan review can be completed with the expertise of local government staff and/or consultants, working in cooperation with the planning commissioners.

Recommended Site Plan Review Standards for Groundwater Protection
The site plan review standards outlined below are organized into two categories: (1) site plan information submittal requirements; and (2) performance standards for groundwater protection. These standards are suggested as a beginning point for amending a local zoning ordinance.

When state and federal laws apply to specific land uses or land use activities, it is advisable to use parallel, consistent standards at the local level. The suggested standards written here are based on this premise.

Proposal Review:

· Whether the proposed activity is within the groundwater protection zone.  Disputes regarding the boundary will be resolved at the expense of the applicant.
· Whether the proposed activity is prohibited.
· Whether a spill prevention plan is needed.
· Whether Best Management Practices are needed.
· Whether it may cause or contribute to groundwater pollution in any way.
General Site Plan Review Information Checklist: (add to usual list of submittal requirements)
____
Existing topographic elevations at two (2) foot contour intervals. Indicate direction of 
drainage flow.

____
The location and elevations of existing water courses and water bodies, including 
county drains and human-made surface drainageways, floodplains, and wetlands.

____
Proposed stormwater management plan including design of sewers, outlets, and 
retention or detention ponds. Sufficient data regarding site runoff estimates and off-site 
drainage patterns shall be provided to permit review of feasibility and permanence of 
drainage detention and/or retention as well as the impact on local surface and 
groundwater.

____
The location and status of any floor drains in existing or proposed structures on the site. 
The point of discharge for all drains and pipes shall be specified on the site plan.

____
Location for on-site wastewater treatment and disposal systems.

____
Location of existing and proposed public water mains, public and private drinking water 
wells, monitoring wells, irrigation wells, test wells or wells used for industrial processes.

____
Inventory of hazardous substances to be stored, used or generated on-site, presented 
in a format acceptable to the local fire marshal (include CAS numbers). (CAS number = 
Chemical Abstract Service Number.  This is a unique number for every chemical 
established by a Columbus, Ohio organization which indexes information published in 
“Chemical Abstracts” by the American Chemical Society.  It is used, among other 
purposes, in maintaining chemical inventories used by the MIDEQ for regulatory 
purposes, by firefighters for Firefighter Right to Know purposes, and by public service 
departments responsible for discharges into stormwater or municipal sewer systems.  It 
is ONLY referred to by the acronym CAS and is never spelled out.  It could be defined in 
the definitions section of the ordinance if desired.)
 ____
Descriptions of type of operations proposed for the project and drawings showing size, 
location, and description of any proposed interior or exterior areas of structures for 
storing, using, loading or unloading of hazardous substances, hazardous wastes, and/or 
polluting materials.

____
Description and location for any existing or proposed above ground and below ground 
storage facilities.

____
Delineation of areas on the site which are known or suspected to be contaminated, 
together with a report on the status of cleanup or closure.

____
Completion of the Environmental Permits Checklist on the form provided by the Zoning 
Administrator.

Site Plan Review Standards for Groundwater Protection that can be included in the Local Zoning Ordinance:
1.
The project and related improvements shall be designed to protect land and water resources from pollution, including pollution of soils, groundwater, rivers, streams, lakes, ponds, and wetlands.

2.
Stormwater detention, retention, transport, and drainage facilities shall, insomuch as feasible, be designed to use or enhance the natural stormwater system on-site, including the storage and filtering capacity of wetlands, watercourses, and water bodies, and/or the infiltration capability of the natural landscape. Stormwater facilities shall be designed so as not to cause flooding or the potential for pollution of surface or groundwater, on-site or off-site. Stormwater facilities shall conform with the requirements of the County Drain Commissioner/Stormwater Officer/State.

3.
General purpose floor drains shall be connected to a public sewer system or an on-site holding tank (not a septic system) in accordance with state, county and municipal requirements, unless a groundwater discharge permit has been obtained from the MIDEQ. General purpose floor drains which discharge to groundwater are generally prohibited.

4.
Sites at which hazardous substances, hazardous wastes, or potentially polluting materials are stored, used, or generated shall be designed to prevent spills and discharges of such materials to the air, surface of the ground, groundwater, lakes, streams, rivers or wetlands.

5.
Secondary containment facilities shall be provided for above ground storage of hazardous substances, hazardous wastes, or potentially polluting materials in accordance with state and federal requirements. Above ground secondary containment facilities shall be designed and constructed so that the potentially polluting material cannot escape from the unit by gravity through sewers, drains, or other means, directly or indirectly into a sewer system, or to the waters of the State (including groundwater).

6.
Underground storage tanks shall be registered, installed, operated, maintained, closed or removed in accordance with regulations of the MIDEQ.

7.
Above ground storage tanks shall be certified, installed, operated, maintained, closed or removed in accordance with regulations of the Michigan Department of Environmental Quality.

8.
Bulk storage facilities for pesticides and fertilizers shall be in compliance with requirements of the Michigan Department of Agriculture.

9.
Abandoned water wells (wells that are no longer in use or are in disrepair), abandoned monitoring wells, and cisterns shall be plugged in accordance with regulations and procedures of the MIDEQ and the County Health Department.

10.
State and federal requirements for storage, spill prevention, recordkeeping, emergency response, transport and disposal of hazardous substances, hazardous wastes, liquid industrial waste or potentially polluting materials shall be met. No discharge to surface water or groundwater, including direct and indirect discharges of waste, waste effluent, wastewater, pollutants, or cooling water, shall be allowed without approval from appropriate state, county and local agencies.

4. ENVIRONMENTAL PERMITS CHECKLIST
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APPENDIX
A. Wellhead Protection Delineations

1. Village of Bellaire

2. Village of Ellsworth

3. Village of Elk Rapids

B. State Resources for Wellhead Protection

C. Resources
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C. Resources
Filling the Gaps: Environmental Protection Options for Local Governments, Katherine A. Ardizone, NOAA Coastal Management Fellow for the Michigan Department of Environmental Quality and Mark A. Wyckoff, Planning and Zoning Center, Inc., 2003.
Review of Source Water Protection Ordinance Applicability and Need in Antrim County Draft, Grobbel Environmental and Planning Associates, LLC; 2006.
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