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Executive Summary
Based on a review of scientific literature regarding the risk of public water supply contamination posed by body-contact recreation on reservoirs, the following siting criteria for new state-financed boat launches are proposed.   If these criteria are followed, it is unlikely that public funds will be used to construct a boat launch that will seriously threaten the health of the consumers of public water.  


1. Do not fund new boat launches on the following water bodies, all of which are unfiltered:  Eagle Lake (Bar Harbor), Floods Pond (Otis), Round Pond (Vinalhaven), Grassy Pond (Rockport), Hatcase Pond (Dedham), Jordan Pond (Mount Desert), Lake Auburn (Auburn), Little Pond (Damariscotta), Lower Hadlock Pond (Mount Desert), and Mirror Lake (Rockport).


2. Give preference to proposed boat launches on water bodies which are not public water supplies over those proposed on public water supply sources.

3. If a boat launch is to be sited on a public water supply source, do not consider sites located within two miles of a public water supply intake.  

4. If a boat launch is to be sited on a public water supply source and the only practicable site is located within 2 miles of a public water supply intake, acquire consent of the Drinking Water Program and the public water supplier, and conduct a public hearing to explain the reasons for selecting the site.

5. If a boat launch is to be sited anywhere on a public water supply source, establish and enforce boat launch “Best Management Practices” to minimize the impact of the launch.

Introduction: The Ideal Water Source

The ideal drinking water reservoir is one that is large, deep, remote, unproductive (low in nutrients), off limits to public access and surrounded by a wooded, fenced watershed wholly owned and controlled by the water supplier.  If all these conditions are met, water drawn from such a reservoir would likely be stable and inexpensive to treat and would present very little risk to the drinking water public.  Unfortunately, remote lakes and ponds are not usually important public water supply sources precisely because they are remote and there is no nearby “public.”  A further irony is that the more a water body meets the criteria listed above, the more valued it probably is as fisheries habitat and for boating, swimming, and other types of body contact recreation.   
Most human activities on and near a water supply represent an added element of risk to the consumers of the water.  Humans remove vegetation and pave land in the watershed, transport and dispense fuels and chemicals, discharge pollutants directly or through non-point sources, and engage in recreational activities on and therefore come in contact with the very same water we drink.   Short of sewage discharge, human body contact with the water is the most threatening such human activity for several important reasons, including:

(1) a single person sheds billions of fecal bacteria in a single day and water treatment plants are engineered to remove 99 to 99.99 percent of pathogenic organisms, not 100%;

(2) unlike chemical contaminants, pathogenic organisms that survive the treatment process can multiply in the water distribution system and, more importantly, in the bodies of water consumers, leading to infection, illness, and even death;

(3) birds and wild animals also introduce potential pathogens to the water but pathogens from humans are more likely to ultimately be infectious to other humans than are pathogens originating from birds or animals;

(4) other types of pollutants such as chemicals generally will change the color or taste of the water and decrease the likelihood that someone would unknowingly drink the contaminated water; and 
(5) at lower concentrations most chemical contaminants are chronic rather than acute health risks, meaning the effects of drinking chemically contaminated water tend not to be immediate or dire.  Also, there is a longer period of time between the onset of contamination and subsequent illness or death and during this time the contaminant may be detected and removed.  
Maine Public Drinking Water Sources

No Maine water supply meets all of the characteristics of an ideal water supply as listed above.  In fact it is rare for a Maine water source to meet even most of them.  In 2008 there are 47 public water systems in Maine that utilize surface water from 49 different water bodies, mostly lakes and ponds.   A list of these water bodies is attached as Table 1.  Very few of these systems meet more than a few of the ideal criteria.   More typically, a Maine water supplier draws water from a water body surrounded by a developed watershed of mostly privately owned land over which the utility exercises little control.   Regarding public recreational access to the water body itself, there is no typical or even minimum level of drinking water protection in Maine.   If any protective laws or measures exist, they have been developed over the years for each surface water body on a case-by-case basis, in some cases as a Private & Special Law passed by the Legislature for a particular water body (Lake Auburn and Sebago Lake, for example).  As a result Maine surface water sources have widely varying levels of protection.  

On one extreme is Flood’s Pond, the source for the Bangor Water District system, which is surrounded by an undeveloped watershed wholly owned or controlled by the utility.  Public access to Floods Pond is prohibited.  At the other end of the spectrum are water bodies with no legal protection at all, such as Lake Anasagunticook, which serves the town of Canton.   The rest fall somewhere between these two extremes.  On some, no bodily contact (swimming, wading) is allowed (e.g. Lake Auburn, serving the cities of Lewiston and Auburn).  Others have limited no bodily contact areas (e.g. Sebago Lake, serving Greater Portland, has a two-mile no bodily contact zone).  A review data from the Maine Drinking Water Program reveals the following:

Of the 49 water bodies in Maine that are sources of public drinking water:


· 5 (10%) are small streams with no significant recreational potential.
· 12 (24%) are protected by regulations that prohibit access of any kind.


Of the remaining 32 water bodies to which potential for recreational access exists, 10 (20%) are protected by regulations that prohibit bodily contact of any kind.  The remaining 22 water bodies have varying levels of protection consisting of horsepower limits, limited no access zones and/or limited no bodily contact zones.  The varying levels of protection afforded consumers of public drinking water in Maine is curious and not the case everywhere in the United States.  The state of Connecticut, for example, prohibits body contact on all water reservoirs.  The differing protective measures in Maine appear to be partly the result of politics (Private & Special laws have to be introduced by a legislator who perceives or is made aware of a need or concern), partly the result of population (we are a largely rural, forested state and our lakes historically are of high water quality), and partly the result of legacy (Maine is often characterized as a home-rule state and is well-known for hunting, fishing, and boating opportunities).  

Filtration and Disinfection 

All 47 Maine surface water suppliers disinfect the water prior to distribution in accordance with the federal Safe Drinking Water Act (SDWA, 40 CFR Part 141).  All but eleven of the utilities also provide some form of filtration prior to disinfection.    The water bodies that serve these 11 unfiltered systems are shaded in Table 1.  The unfiltered systems collectively serve water to more than 330,000 Maine residents, more than a quarter of Maine’s resident population.   The unfiltered systems were granted a legal exemption (a waiver) to the filtration requirements of the SDWA by the Department of Human Services (now DHHS) in the early 1990’s, as authorized under 40 CFR, 141.71.  A waiver could not be granted and can be revoked unless a number of criteria are met, among them outstanding source water quality and the maintenance of a “watershed control program which minimizes the potential for contamination by Giardia lamblia cysts and viruses in the source water (40 CFR 141.71(b)(2)).”   
The 1986 amendments to the SDWA require that public water suppliers, with filtration or without, provide treatment to reliably achieve “at least 99.9 percent (3-log) removal and/or inactivation of Giardia lamblia cysts…” and  “at least 99.99 percent (4-log) removal and/or inactivation of viruses…”   The 1996 amendments to the SDWA further require that suppliers demonstrate adequate treatment (usually 2-log removal or inactivation) for Cryptosporidium.  In no case do the regulations require 100 percent removal in part because even a properly functioning plant cannot be expected to inactivate 100 percent of these potential pathogens all the time and attempting to design and build (and pay for) such a plant is considered infeasible.   So public health is protected by employing a multiple barrier approach involving four complimentary measures:  source protection, appropriate treatment, adequate monitoring and ongoing maintenance of the distribution system.  These barriers, in combination, are what ensures the safety of the water.  Of these barriers the most important and most effective is source protection.  If pathogens are never introduced to the water, then the risk of disease will be greatly reduced.   

Consequences of Body Contact Recreation
Body contact recreation is among the most significant breaches in the source protection barrier.  A single human being discharges an average of 200 billion live coliform bacteria per day (Camp, 1952).    Body contact recreation introduces waterborne pathogens to the water and therefore increases the risk of waterborne disease.   This fact is confirmed by many independent sources including empirical data, risk models or combinations thereof. 

(1)  Portland Water District monitoring data from Sebago Lake (PWD, unpublished data).  PWD has monitored bacteria levels at public swimming beaches for comparison with similar data from nearshore grab samples taken within the no bodily contact zone at Sebago Lake.     The chart below summarizes the data from this effort, with swimming beach data on the left side of the chart and “no bodily contact zone” data on the right.  Note that almost half of the swimming beaches showed average fecal coliform concentrations greater than 20 CFU/100mL.   This concentration is significant because raw water must consistently be below this level for an unfiltered system.  Note also the concentration recorded at Standish Station at the right side of the chart.  This is a public boat launch located within the no bodily contact zone – boats are launched but swimming and body contact are not permitted.  The average concentration here has been 18 CFU/100 mL for the period 2004-2007.  This is below the waiver limit but well above that at other sites within the no bodily contact zone.  The activity associated with boat launching, probably including increased numbers of seagulls and ducks attracted to the activity and incidental body contact, results in higher numbers and therefore greater risk at this site.  
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(2)   A 1952 study published in the Journal of the New Hampshire Water Works Association (Camp, 1952) of a study at Massebesic Lake, the source of drinking water for the City of Manchester, New Hampshire.  Massabesic Lake is two-lobed, with a "Front Pond" on which non-body contact boating is permitted connected by a narrow causeway to "Back Pond" from which intakes draw water for consumption.   The article describes studies of wind and currents, analysis of fecal coliform data collected at the intakes and transport modeling.  It suggests that human activity in Back Pond would inevitably lead to fecal releases and that, given typical wind and current conditions, such releases would inevitably result in fecal coliform concentrations at the intakes of greater than 50 CFU/100 mL - the New Hampshire raw water standard at that time.  The study concludes with a general recommendation that "all human activity should be prohibited on intake ponds in order to avoid the danger of pollution by wind-induced currents."  It recommends limiting human activity at Massabesic Lake to Front Pond, as was subsequently done.  Swimming is prohibited in both Front and Back Pond.
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(3)  An evaluation of the risks associated with body contact recreation (not including swimming) on Diamond Valley Lake in California, published in the May, 2002, Journal of the American Water Works Association (Stewart et al., 2002).   The lake is a man-made drinking water reservoir located near San Diego, California.   The water intake is located at the extreme western end of the reservoir.  The researchers estimated  the increased risk of waterborne disease to water consumers that would result from allowing body contact recreation. Their model first looked at the risk if recreational boating were allowed over the entire lake and compared it with the risk that would result from allowing restricting recreation only to the eastern half of the lake – this would be equivalent to establishing a “no recreation” zone around the intake of approximately 2 mile radius.  They concluded that recreational access would increase the risk of Cryptosporidium infection of water consumers from between 3 and 41 times if the entire reservoir were open but would increase risk less than half that much if recreation were not permitted on the western half of the reservoir, near the intakes.
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These three sources of information and many other similar studies illustrate some basic facts about body contact recreation and drinking water.  These are:
 

a. Human body contact recreation adds fecal bacteria and disease-causing organisms to water.
 

b. Wind and currents can carry those pathogens away from their point of introduction.
 

c. The only way to guarantee that pathogens never reach a water intake is to not allow them to be introduced to a water body in the first place.  In other words, there is not an absolute safe distance beyond which body contact poses no risk.

d. Though there is no absolute safe distance, the greater the distance between the activity and the intake, the lesser the risk.  This is due to the die-off of human pathogens in the lake environment, settling, dispersion by currents, and other factors which attenuate the risks associated with human body contact recreation. 

Despite the fact that recreational access to Maine’s drinking water sources increases risk, increased access to these water bodies is periodically proposed.   Unless there are dramatic, publicized accounts of waterborne disease resulting from contaminated drinking water sources, the public may not perceive a need and a water utility may be challenged with trying to make the case for more limiting access and or strengthening protective measures.  Water suppliers are sometimes asked to provide proof that recreational activity will adversely impact the quality and safety of the water they provide.  The Maine Water Utilities Association, however, believes that the burden of proof should be on whoever is proposing the new activity, not on the entity that is providing the water to the public for consumption.   
New England Water Works Association Policy Statement

In 2006, the New England Water Works Association approved a “Resolution and Policy Concerning Recreational Use of Public Water Supplies” (included as addendum).  The policy elements and recommendations can be summarized as follows:
· Body-contact recreation (e.g., swimming, bathing, water skiing, wind surfing, and use of personal watercraft) should not be allowed on water bodies used as sources of public water supply.  Where it is allowed to occur, it should be separated from the water intake by the greatest distance possible, and it should not be expanded or increased.


· Non-body-contact water-based recreation, particularly the use of two-stroke carbureted gasoline engines that discharge exhaust into the water and the use of petroleum-powered vehicles and tools on the ice, should be discouraged.   Where it is allowed to occur, it should be separated from the water intake by the greatest distance possible, and it should not be expanded or increased. 


· A proponent of recreational use near or on a public water supply must be required to provide technical evidence supporting the claim that such activity will not adversely affect the water quality, or the public health of the water consumer served by said water supply.  When a proposal for recreational use is inconsistent with this policy it should be opposed by the water supplier.


· Where recreational or other non-water supply uses of a drinking water source are permitted, the public health risks of this practice should be communicated to the recreational users, drinking water consumers and public decision makers. Efforts should be made to unify all three of these factions in protection, enforcement and outreach activities designed to minimize the risk of contamination and degradation of water quality.

  
Minimizing the Risks Associated with New Boat Launches 
The Maine Departments of Conservation and Inland Fisheries and Wildlife have the primary responsibility for the provision of Maine’s state owned and state assisted water access sites (Strategic Plan, 1995).  The Strategic Plan includes a list of boating and fishing access policies including a provision that “Maine’s boating and fishing access programs will be administered in a way that…minimizes adverse impacts on existing uses (pg 36).”  Further, the plan lists site selection criteria that include a provision for “buffering site activities from neighboring uses (pg 39).”    If a water body is a source of water for an established public water system, then that represents an existing use, adverse impacts to which should be minimized.  And the site selection criteria point to the desirability of establishing a buffer between a new access site and neighboring uses [such as a water intake].
So what represents a safe buffer for protecting public health?   The answer to that question depends on how one defines “safe.”  Any activity on a water body adds risk to consumers of that water so an acceptable level of risk, such as an expected number of illnesses per 100,000 consumers, would have to be agreed upon.  Further, even if all agree on a reasonable level of risk, quantifying the risk posed by a launch at a certain location would be challenging.  The likelihood of infection varies depending on many factors, including the nature and extent of body contact recreation, separation distance between the recreational activity and the intake, depth and morphology of the water body, wind and currents, time of year, general quality of the water, quantity of water treated, operation and condition of the treatment plant, and the age and general health of the consumer, among many others.  Most of these factors are difficult to calculate and many are also difficult or impossible to control once a boat launch is constructed and operating.    Requiring that extensive site-specific studies be conducted each time a boat launch is proposed on a water body which is a public water supply would be prohibitively expensive, time consuming, and, due to the inherent uncertainty in risk models, ultimately inconclusive. 
The Maine Water Utilities Association proposes instead that siting criteria be followed by the Department of Conservation when considering how to utilize the limited public funds available for increasing access to Maine water bodies.  If these criteria are followed, it is unlikely that public funds will be used to construct a boat launch that will seriously threaten the health of the consumers of public water.  These criteria should be used when considering a site for a new boat launch, not applied to those already established and in use.

First:  Do not fund new boat launches on the following unfiltered surface water supplies:  Eagle Lake (Bar Harbor), Floods Pond (Otis), Round Pond (Vinalhaven), Grassy Pond (Rockport), Hatcase Pond (Dedham), Jordan Pond (Mount Desert), Lake Auburn (Auburn), Little Pond (Damariscotta), Lower Hadlock Pond (Mount Desert), and Mirror Lake (Rockport).

On a system without a filter barrier, human introduced pathogens represent an even greater risk to public health.  This is not to say pathogens cannot pass through a filtered treatment process, just that the risk is greater when a source is unfiltered.  Though Sebago Lake is a waivered public water source for nearly one in five Maine residents, it has a long-established recreation heritage and is of a size and depth that it has historically been able to serve multiple purposes  So Sebago Lake is included instead with water bodies serving filtered systems.
Second:  Give preference to proposed boat launches on water bodies which are not public water supplies over those proposed on public water supply sources.

There are 6000 lakes and ponds in Maine and DOC can probably only feasibly finance five or fewer new launches per year.   This means that, if non-water supply lakes are favored, DOC could install five new launches every year for more than 1000 years before having to consider a new launch on a public water supply lake.  Every effort should be made to provide improved access to non water supply lakes before considering improving access to a water supply source.
Third:  If a boat launch is to be sited on a public water supply source, do not consider sites located within two miles of a public water supply intake.


Though there is no absolute safe distance, evidence shows that risk decreases with increased distance between human activity and water intakes.    Because a lake is generally an inhospitable environment for infectious human pathogens, significant numbers of potential pathogens would not survive across two miles of lake or pond, generally favoring sites more than 2 miles away.   

Fourth:  If a boat launch is to be sited on a public water supply source and the only practicable site is located within 2 miles of a public water supply intake, do not approve the site unless:


a.  The Drinking Water Program and the public water supplier provide written consent and agree that the launch does not pose an unreasonable risk to public health and/or lowers the existing risk, and


b.   A public hearing is held to explain the site selection to the public and receive public comment.

There may be site-specific conditions which render a closer site safe – such as the existence of an outlet stream between the proposed launch and intake.  The Drinking Water Program and public water supplier should be required to agree to the proposed site.  With DOC, these entities should explain to the public the reason(s) why the site was selected and how it does not pose or does not increase the risk to public health.  The public hearing would further allow these entities to receive and respond to public comment before the proposal is approved.  

Fifth:  If a boat launch is to be sited on a public water supply source, establish and enforce boat launch “Best Management Practices” to minimize the impact of the launch.

There are measures which can be taken to minimize the impact of a boat launch on water quality.  These should be required of any launch on a public water supply source.
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	Table 1:  Maine Water Bodies that are Public Water Sources, 2008

	Source Name
	Water System Name

	Adams Pond
	Boothbay Region Water District

	Big Wood Pond
	Jackman Water District

	Boulter Pond
	Kittery Water District 

	Branch Brook
	Kennebunk, Kennebunkport, Wells WD

	Branch Lake
	Ellsworth Water Department

	Carlton Pond 
	Greater Augusta Utility District

	Chases Pond
	York Water District

	China Lake
	Kennebec Water District

	Cobbossee Lake 
	Greater Augusta Utility District

	Eagle Lake
	Bar Harbor Water Department 

	Fish River
	Eagle Lake Water & Sewer District

	Floods Pond
	Bangor Water District

	Round Pond
	Vinalhaven Water District

	Fresh Pond
	North Haven Water Department

	Ferguson Pond
	Aqua Maine, Millinocket Division

	Grassy Pond
	Aqua Maine, Camden & Rockland Division

	Halls Pond
	Hebron Water Company

	Hancock Pond
	Madison/Anson Water Districts

	Hatcase Pond
	Brewer Water District

	Jordan Pond
	Mt. Desert Water District 

	Kennebec River
	Aqua Maine Skowhegan Division

	Knickerbocker Pond
	Boothbay Region Water District

	Lake Anasagunticook
	Canton Water District

	Lake Auburn
	Lewiston Water Department/Auburn Water District

	Lake Wassookeag
	Dexter Utilities District

	Little Madawaska River
	Loring Development Authority

	Little Pond
	Great Salt Bay Sanitary Dist.

	Long Pond (Southwest Harbor)
	Southwest Harbor Water Company

	Long Pond (Sullivan)
	Long Pond Water District

	Lower Hadlock Pond
	Mt. Desert Water District

	Mirror Lake
	Aqua Maine, Camden & Rockland Division

	Moose Hill Pond
	Livermore Falls Water District

	Nequasset Lake
	Bath Water District

	Lower Pond
	Aqua Maine Skowhegan Division

	Nokomis Pond
	Newport Water District

	North Pond
	Buckfield Water Department

	Pattee Brook
	Fort Fairfield Utility District

	Presque Isle Stream
	Presque Isle Water District

	Saco River
	Biddeford and Saco Water Co.

	Salmon Falls River
	Berwick Water Department

	Salmon Pond
	Dover-Foxcroft Water District

	Sebago Lake
	Portland Water District/Frye Island Water

	Sebec River
	Milo Water District

	Silver Lake
	Aqua Maine, Bucksport Division

	St. John River
	Madawaska Water District

	Petite Brook
	St. Francis Water District

	Upper Narrows Pond
	Winthrop Utilities District

	Varnum Pond
	Wilton Water Department

	Young Lake
	Mars Hill & Blaine Water Co.


 Unfiltered sources are shaded


















































































































































































































































































































