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 LIVERMORE FALLS WATER DISTRICT

 MOOSE HILL POND AND PARKHURST POND WATERSHEDS 

EXECUTIVE SUMMARY

The Livermore Falls Water District serves approximately 3,000 people from its Moose Hill Pond and Parkhurst Pond water supply.  Moose Hill Pond is the principal water source.   Parkhurst Pond is a secondary, backup source that is generally used during two months of the year in the fall.  The combined watersheds of both ponds (approximately 6,500 acres) are located primarily in Livermore Falls and Jay.   A majority (93 percent) of the watershed is associated with Parkhurst Pond.  Approximately 77 percent of the combined watershed is covered with forest growth.  The Water District owns shoreland on both ponds although other non-zoned, privately

owned land is located nearby.   Both ponds have Shoreland Zoning, which prohibits building construction and other land uses.   Moose Hill Pond has a Water Quality Protection Ordinance to control recreational access and use of the pond. 

Land use threats identified during the reconnaissance of the watersheds include non-point source runoff from agricultural activities and point-source runoff from Route 17 culverts that drain directly into Moose Hill Pond.   Parkhurst Pond is located in a remote, undeveloped area, however, its attraction for outdoor recreation and lack of restrictions on public use increase the source sensitivity to human activity.         

The ponds are used as a filtered source with chlorination and corrosion control treatment prior to entering the distribution system.   The Water District monitors the ponds and the results show good water quality from the source.   

Based on the Water District ownership, signage and fencing, monitoring of public activities on the ponds, Shoreland Zoning protection and recreational controls at Moose Hill Pond, the overall susceptibility of the ponds is considered to be low.   The source sensitivity is raised to a moderate ranking with respect to potential runoff threats at Moose Hill Pond and public use at Parkhurst Pond. 
MAINE PUBLIC DRINKING WATER 

SOURCE WATER ASSESSMENT PROGRAM

LIVERMORE FALLS WATER DISTRICT

 MOOSE HILL POND AND PARKHURST POND WATERSHEDS 
1.0    INTRODUCTION   

The operation of public water systems in Maine is governed by the federal Safe Drinking Water Act (SDWA), which was first passed in the 1970s and later amended in 1986 and 1996.   The federal government delegated authority for enforcing the SDWA to the state under the Maine Department of Human Services (DHS) Drinking Water Program (DWP).   In 1998, the Source Water Protection Section was established in the DWP to implement the Maine Public Drinking Water Source Water Assessment Program (SWAP).  The SWAP process is being conducted through a cooperative effort between the DWP staff, Livermore Falls Water District (Water District) staff and Drumlin Environmental, LLC (Drumlin), the environmental consulting firm contracted through DHS to provide technical assistance for the project.   

The purpose of the SWAP evaluation for the Livermore Falls Water District is to assess the susceptibility of its Moose Hill Pond and Parkhurst Pond drinking water supply (PWSID 90880) to potential threats of contamination.   The long-term goal is to protect the water supply source.   To do this, the SWAP process has compiled information to assist the Water District in future planning that will help to control potential threats to the water quality of its source.

This Report describes the SWAP for the Water District and is organized as follows:

· Section 2.0  summarizes the physical characteristics of the water supply at Moose 

        Hill Pond and Parkhurst Pond;

· Section 3.0  describes the variety of conditions and activities that could pose a threat to water quality;

· Section 4.0  provides an assessment of the threats within the Moose Hill Pond and Parkhurst Pond watersheds; and,

· Section 5.0  ranks the susceptibility of the water quality at Moose Hill Pond and 

        Parkhurst Pond and provides recommendations for future protection of water quality.

2.0   WATER SUPPLY SOURCE

2.1   Description

The Water District draws its source water from Moose Hill Pond, located in Livermore Falls and Parkhurst Pond, (also known as Parker Pond) located in the Town of Jay.  Moose Hill Pond is the primary source of the supply.   Parkhurst Pond is used to supplement the water source available at Moose Hill Pond.  The water is pumped from the Parkhurst Pond pumping station to Moose Hill Pond through a 12-inch diameter transmission main.  

The watershed for Moose Hill Pond is small, approximately 434 acres, and has no significant tributary streams.   The watershed for Parkhurst Pond is large, approximately 6,098 acres, and includes significant drainage from the tributary watershed areas of James Brook and Fuller Brook.  The combined watershed area of both ponds is considered in the SWAP assessment as shown in Figure 1.  The components and description of the Water District water source are presented below in Table 1. 

TABLE  1

MOOSE HILL POND AND PARKHURST POND SUPPLY

	Category
	Description

	Water System Name:
	Livermore Falls Water District

	Surface Water Source(s):
	Moose Hill Pond and Parkhurst Pond 

	Water System Type:
	Non-transient, community system

	Watershed Location:
	Livermore Falls and Jay, Maine (principally)

Chesterville and Fayette, Maine (minor area)

	Source Surface Water Area: 
	Moose Hill Pond:   95 Acres

Parkhurst Pond:   103 Acres

	Source Watershed Area:
	Moose Hill Pond:   434 Acres

Parkhurst Pond: 6,098 Acres

	Average/Maximum Depths (estimated):
	Moose Hill Pond (13/25 ft)

Parkhurst Pond (17/46 ft)

	Water Volume in Storage:


	Moose Hill Pond Safe Yield Est.:   0.6 MGD

Parkhurst Pond Safe Yield Est.:   5.5 MGD

	Population Served (customers): 
	Services: 1,300 

Population:  Approx. 3,000

	Type of Treatment:
	Chlorination, Soda Ash for pH adjustment & Corrosion Control 

	Filtration:
	Slow sand filtration system in use

	Estimated Daily Water Use:
	600,000 GPD average;  800,000 GPD summer peak  


The water system supplies water to Livermore Falls and Jay Village.  The Moose Hill Pond water supply was established in 1899.   The main water supply facilities are located along Route 17 on the southern shore of the pond.   The intake at Moose Hill Pond consists of a 15-inch diameter pipe that extends approximately 370 feet from the southern shore into the pond.  The intake pipe was newly installed in the mid-1990s.  The end of the intake pipe is located in the pond where about 11 feet of water is present under normal conditions.  The intake pipe bends upward at a 45

degree angle so the open end of the pipe is located above the bottom of the pond.   An inline screen is present in the pipe in order to prevent debris from entering the pump station. 

The intake at Parkhurst Pond consists of a 12-inch diameter pipe located approximately 200 feet from the northern shore of the pond where the pump station is located.  The pipe is located in the pond where the water depth is 13.5 feet under normal conditions.   This intake also has an inline screen to filter debris from the water.   Raw water is pumped from Parkhurst Pond to Moose Hill Pond via 12,000 linear feet of 12-inch diameter transmission main, which was installed in 1993.   The Water District typically relies on Parkhurst Pond for a two-month period in the fall with flows from the pond roughly matching the demand from Moose Hill Pond.  

The Water District operates a slow-sand-filtration treatment plant on the shore of Moose Hill Pond located off Route 17.  The plant was constructed in 1994 with a design capacity of one million gallons per day.  Water flows by gravity through the treatment plant after being pumped up to the plant from the pond.  After filtration, sodium hypochlorite is added for disinfection and soda ash is added for pH adjustment and corrosion control.  The water subsequently flows into a clear well and is pumped into the distribution system. 

2.2   Land Use 

The Water District owns and controls a portion of the watershed associated with Moose Hill Pond and Parkhurst Pond.   At Moose Hill Pond, the ownership includes land located between the pond’s southern shore and Route 17, and a narrow 35-foot strip of land bordering on the remaining shoreline of the pond.  The total amount of Water District ownership at Moose Hill Pond is approximately 81 acres.  The Water District also owns approximately 100 acres of land located on the northern and eastern shores of Parkhurst Pond.   Figures 2A and 2B show the land under permanent protection in the watersheds at different scales.

The towns of Livermore Falls and Jay have adopted Shoreland Zoning (250-ft setback) that applies to the shoreland around Moose Hill Pond and Parkhurst Pond.  The land within this zone is designated as Resource Protection, which prohibits building construction and other activities that may pose a threat to the ponds.   Livermore Falls has adopted a Water Quality Protection Ordinance for Moose Hill Pond, which prohibits swimming, motorboats and other public use activities in the pond.  

The ponds and watershed areas are located in a rural setting.  Development is sparse and occurs primarily along the main and secondary roadways.   Route 17 is located directly adjacent to Moose Hill Pond.  Drainage from Route 17 flows directly into the pond.  Parkhurst Pond is set back from roadways in a more remote and undeveloped portion of the Town of Jay.  The pond source is highly susceptible to vehicular traffic traveling along Route 17.   The Maine Department of Transportation (DOT) is planning to upgrade this section of roadway.  The Water District has requested that drainage improvements include provisions to mitigate the impacts of runoff into the pond.  The Water District has also emphasized the need for guardrails to protect the pond from vehicles that could enter the pond in the event of an accident along this section of roadway.           

Approximately 71 percent of the Moose Hill Pond watershed has evergreen, deciduous and mixed forest growth.  Croplands, pasture and hay occupy about 25 percent of the watershed.  Wetlands, grasses, limited roadways and sparse residential development comprise most of the remaining watershed area.   The watershed located directly around Moose Hill Pond contains a significant amount of agricultural land, which includes both active grazing in pastures and hay fields.  Agricultural runoff is a potential concern although fencing and a wooded buffer strip separate the farming areas from the pond.      

Approximately 83 percent of the Parkhurst Pond watershed has evergreen, deciduous and mixed forest growth.  Croplands, pasture and hay occupy about 12 percent of the watershed.  Wetlands, grasses, limited roadways and sparse residential development comprise most of the remaining watershed area.   The watershed located directly around Parkhurst Pond is mostly wooded with some wetlands and abandoned fields.  Selective forest cutting has occurred on a limited basis in this portion of the watershed.  The watershed extends to the northwest and occupies a broad area where forestry and agricultural activities are spread out and remote from the pond.  A map of the land use classifications for the watersheds and surrounding area is shown in Figure 3.

The Water District has installed fencing and numerous signs at the Moose Hill Pond station facilities and along Route 17 to indicate that the pond is a “Drinking Water Protection Area”, and swimming and other types of unauthorized entry are prohibited.   The Water Quality Protection Ordinance also restricts any use of motorized vehicles or machinery on the pond either in the summer or winter.   The public can fish in the pond from shore or from non-motorized watercraft.  

Parkhurst Pond has no restrictions on access or recreational activities.  The gravel road used to access and launch boats into the pond has no gates or signs to notify the public about the water supply although one “Drinking Water Protection Area” sign is attached to the pump station building.  The pond is used for swimming, fishing, boating, etc., and off-road recreational vehicles use nearby trails.   

3.0   INVENTORY OF POTENTIAL WATER QUALITY CONCERNS

3.1   Background  

The Source Water Assessment Program (SWAP) is intended to assist water companies and districts in protecting the quality of their surface water supply by identifying potential threats to water quality.  Two factors have been considered in identifying and assessing the potential risk posed by a threat: (a) location in relation to the intake and (b) the nature of a potential threat.

This SWAP assessment looks for potential threats to water quality in three zones:

1. The intake zone within 1,000 feet of the intake;

2. The shoreline zone, within 250 feet of the shoreline of the surface water body; and,

3. The watershed zone, extending to the limits of the surface watershed.

Activities in each of these zones have a different potential effect on the quality of water in the surface supply.

Within each of the three zones, the SWAP assessment examined a variety of conditions, land uses and practices that have a potential to influence water quality.  These features generally fall into one of the following categories:

· Physical characteristics of the watershed, for example the presence of wetlands, steep topography or erodible soils;

· General land uses and development patterns, for example the percentage of developed versus undeveloped land and controls to guide future development; and,

· Specific activities that involve chemical handling or may release pathogens (e.g., fecal coliform) with the potential to degrade water quality.

The SWAP assessment also considered available water quality data from the surface supply as an indicator of existing conditions.  Appendix A describes specific guidance used during the SWAP to inventory potential factors influencing water quality.  Appendix A also lists specific activities included in the SWAP assessment.  Table 2 lists general sources of information consulted during SWAP research.

TABLE  2

SOURCES OF SWAP INFORMATION

	Information Type
	Information Source

	Watershed Characteristics
	US Geological Survey (Topography, Hydrology), 

Soil Conservation Service (Soils), 

Maine Geological Survey (Geology)

	Raw Water Quality
	Water District Monitoring

	Potential Contamination Sources
	DEP Databases, Water District and Municipal Contacts 

	Land Use and Zoning
	Water District and Municipal Records

	Other Analyses
	Other DEP Databases 


3.2  Source Sensitivity to Land Use  

The key watershed features that define the sensitivity of the water supply source to land uses are briefly described below:

· Natural Features:   The water surface and watershed areas of Moose Hill Pond are small and provide minimal buffer capacity to surrounding land use.  The watershed at Parkhurst Pond is large by comparison.  Drainage from wetland and swamp areas into Parkhurst Pond contributes high color into the pond.

· Man-made Features:   Moose Hill Pond is susceptible to roadway runoff from Route 17 and livestock grazing areas.  Parkhurst Pond is remote from roadways and active farming.   Land use in both watersheds consists primarily of sparse residential development, limited forest cutting and farming activities. 
· Specific Activities:   Moose Hill Pond access and recreational use is managed through local ordinance, posted signs, fencing and monitoring by the Water District.  Parkhurst Pond is locally regarded as a recreational resource and water supply although controls on recreation to protect the water supply have not been established.  

4.0   ASSESSMENT OF MOOSE HILL POND AND PARKHURST POND

Moose Hill Pond and Parkhurst Pond are used as a filtered and chlorinated water supply source.   Historically, the water quality has been good.   The Water District monitors the raw water quality as follows:  (1) monthly for turbidity, (2) once each year for inorganics, nitrates/nitrites and extended inorganics, (3) every three years for volatile organics, and (4) Gross Alpha every four years.   The system was granted a “synthetic organics waiver” which provides for a three-year exemption from certain testing requirements (i.e., pesticides, herbicides, fungicides and organic chemicals). 

Based on Water District testing, all parameters are within acceptable state and federal standards for public drinking water. 

4.1   Watershed

The Moose Hill Pond watershed area is small.  Because of its small size, the number of possible land use threats in the watershed is limited although they are in close proximity to the pond.    The principal land uses that increase the sensitivity to the source include farmland runoff and drainage from Route 17.   The threat from agricultural runoff is mitigated somewhat by the presence of a wooded shoreland buffer and fencing that keeps farming activities set back from the pond.   Presently, runoff flows directly into the pond from several culverts associated with Route 17.  In addition, the roadway banks are subject to erosion and no barriers are present to prevent a vehicle from accidentally entering the pond.  The Water District has requested that the Maine DOT install mitigating measures when the roadway is upgraded later in the year in order to protect the pond water quality.  The feasibility of implementing such measures depends on funding availability to the Maine DOT for the project.  

The Parkhurst Pond watershed is large and extends into a broad rural area located to the northwest of the pond.  Two small sand and gravel aquifers have been mapped in this portion of the watershed.   James Brook and Fuller Brook collect natural runoff from the upper watershed and drain to the southeast into the northern end of Parkhurst Pond.  The water contains high color, which may be contributed to by wetland and swamp vegetation associated with the tributary flows.  East Jay Road is the nearest roadway located upstream along this drainage.  Residential homes and mobile homes with aboveground oil storage tanks exist upstream where the brook crosses under East Jay Road.  Further upstream in the watershed, the land is sparsely developed with residential homes and several active farms, which have small herds of livestock (e.g., cows and horses).   The DEP database of potential threats shows two sites in the upper portion of the watershed where woodash has been landspread on agricultural fields.  Other land uses observed in the upper portion of the watershed include several small gravel borrow sites and a power line right-of-way.   

Both ponds have some upland slopes that are steep where runoff drains directly into the ponds.  In the event of a significant loss of trees due to forest fire, the slopes would become exposed to rainfall and increased runoff.   The added runoff could potentially increase the transport of eroded soils, dissolved solids and constituents derived from the burning of organic material.  Under these conditions, the ponds would be more vulnerable to drainage in the burned portion of the watershed.

Figures 4A and 4B show the locations of DEP regulated sites and potential threats identified during our reconnaissance of the watersheds.   The principal threats include direct runoff from Route 17 and agricultural activities located on upland slopes where drainage may occur directly into the source.   

4.2   Shoreland

The shoreland located around Moose Hill Pond is undeveloped except for the Water District pump station/treatment facilities.   The Water District owns a 33-foot wide buffer strip around the northern half of Moose Hill Pond, which is continuous with its land ownership along Route 17.   Beyond this buffer strip, the shoreland is owned privately although no development exists.  In addition, Shoreland Zoning provisions prohibit new building construction and other land use activities.  This shoreland is wooded except for a section on the north shore where old field growth remains from a former farm operation.  As stated previously, Route 17 crosses through the shoreland south of the pond and poses a threat to water quality.

The slopes and soils located around the shoreland of Moose Hill Pond have a moderate to high erosion potential, particularly along the banks of Route 17 (see Figures 5A and 5B).   No erosion problems were identified during our watershed reconnaissance of this area. 

The shoreland located around Parkhurst Pond is undeveloped except for a single summer camp located at the northern end of the pond near the access road.  The owner relies on a compost toilet for waste disposal.  The eastern shore of the pond is protected by Water District ownership.  Shoreland Zoning also provides shoreland protection by prohibiting new development.   The western shoreland of the pond has soils located on steep slopes, which are subject to erosion if disturbed through man-made activities.  If the forest is removed or damaged by fire, natural cover would be lost and soils would be exposed to increased runoff.  However, no erosion problems were identified based on the information gathered during our visit to the watersheds. 

4.3   Intake

The water supply intakes at both ponds are located off shoreland areas controlled by the Water District.  Ownership, signage and fencing provide significant protection to the intake area at Moose Hill Pond.   Recreational activity on the pond is limited by local ordinance and closely monitored by the Water District.  These controls are important to the source because Route 17 is close to the pond and is heavily used by the public.   

There are no provisions at the Parkhurst Pond intake to restrict public access.   However, the access location is remote and not exposed to frequent travel by the general public.    

Lakes and ponds normally experience an aging process known as eutrophication, which is caused by various natural and man-made influences.   Phosphorus from runoff, fertilizers, sewage and other sources is a primary factor affecting pond eutrophication since phosphorus nourishes plant and algae growth in the pond.   The amount of algae productivity in the pond is characterized in terms of three Trophic States: (1) Oligotrophic = low, (2) Mesotrophic = moderate, and (3) Eutrophic = high.  The Trophic State can be identified based on chlorophyll and phosphorus content and by secchi disk transparency data, which measures the clarity of the pond water.  

Ecology Clubs organized through the local high schools in Livermore Falls and Jay are collecting water quality data at several locations in Moose Hill Pond and Parkhurst Pond.  The data include temperature, pH, dissolved oxygen and secchi disk readings.   In addition, the Water District monitors Moose Hill Pond raw intake water for turbidity.  A complete compilation of these data was not available, however, secchi disk depth transparency readings at Moose Hill Pond were reported in the general range from 10 to 20 feet and average turbidity was reported at 0.5 NTU.   

According to a surface water classification database developed by the DEP, the Trophic State of both Moose Hill Pond and Parkhurst Pond is listed as Mesotrophic.  The ponds are ranked as fully attaining the GPA classification with respect to aquatic life, primary contact (i.e., swimming), and trophic stability criteria.   

Based on available test findings for Moose Hill Pond and Parkhurst Pond, the water quality data indicate a good source.    

5.0   SWAP RANKING AND RECOMMENDATIONS

5.1   Ranking of Susceptibility    

The SWAP assessment factors indicate that overall susceptibility of the water quality in Moose Hill Pond and Parkhurst Pond is low to moderate for both sources.  Specific factors considered in assessing the overall risk are summarized in Table 3.

For Moose Hill Pond, the low ranking is based on the protective ownership provided by the Water District, lack of development in the watersheds, shoreland zoning protections and recreational use ordinance.  The ranking is raised to moderate with respect to the direct threat posed by runoff and vehicular traffic associated with Route 17.  In addition, there is a lack of land use controls on privately owned land located in the northern and western portions of the watershed where future development is possible.  

For Parkhurst Pond, the low ranking is based on Water District ownership, the remote rural setting and shoreland zoning protections.  The pond is more susceptible with respect to the lack of recreational controls, unrestricted access to the intake area and future development potential on privately owned and non-zoned land located to the west of the pond. 

TABLE  3

MOOSE HILL POND AND PARKHURST POND SURFACE WATER ASSESSMENT

	Zone
	Measure
	Findings
	Risk Level

	Watershed
	Ambient Water Quality

Existing Conditions

Future Development

Overall
	Class GPA, in full compliance.

Rural and forested land use present an overall low threat to water quality.  Farming near MHP poses increased sensitivity from runoff.  Wetland and swamp drainage into PkP affect color.
Water District ownership provides partial protection; pressure for future development seems low but lack of zoning could lead to improper land use.
	Low

Low

Low

Low

	Shoreland
	Pond Classification

Soils 

Activities Posing a Threat 

Potential for Future Threats

Overall
	Mesotrophic- slight algae blooms may occur at MHP; color at PkP. 

Erodible soils potential is moderate to high; steep erodible banks along Route 17.

Route 17 drainage and traffic flow.

Development prohibited by Water District ownership and shoreland zoning.    
	Low-Moderate

Low-Moderate

Low-Moderate

Low

Low-Moderate

	Intakes
	Raw Water Quality

Ownership/Control

Activities Posing a Threat

Potential for Future Threats

Overall
	Testing generally shows good quality. 

Strong protection for MHP intake area with ownership, signage and fencing.    

Unrestricted access at PkP intake area.

Recreational activities at PkP although 

the level of activity is low.

Increased recreational pressure without established controls and frequent monitoring. 
	Low

Low

Low-Moderate

Low

Low

	Overall
	
	
	Low-Moderate


5.2   Recommendations

The overall ranking for the pond susceptibility to threats of contamination is low to moderate.  Several additional actions could be considered by the Water District to provide added protection to the quality of the water supply.

· Continue to work with the Maine DOT to develop strategies and improvements for minimizing the potential threats posed by the presence of Route 17 adjacent to the 

      source at Moose Hill Pond.

· Continue to monitor water quality in the ponds and work with the Ecology Clubs to enhance their efforts on data gathering and developing a long-term baseline of water quality information.

· Implement a public awareness program for Parkhurst Pond in order to gain local support for adopting water resource protections, particularly near the intake and during periods of water transfer to Moose Hill Pond.   Consider placing additional signs and information pamphlets at the pond for public education. 

· Develop additional protection for water resources through zoning ordinances that extend beyond the Shoreland Zone at both sources.  

· Establish a long-range plan to protect land in the watersheds through land purchases, conservation easements, etc., and by establishing protective agreements with local landowners.

APPENDIX A

SWAP ASSESSMENT GUIDELINES
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APPENDIX A

ASSESSMENT GUIDELINES

	Assessment Item/Threat
	Low
	Moderate
	Significant

	Physical Characteristics of the Watershed

     Watershed boundary, area

     Area of water body 

     Tributaries

Watershed topography

Wetlands

Water body depth

Sand and gravel aquifers

Soil types (erodibility and slope)
	smaller

smaller

few

low

many

deep

few

low
	>>

>>

>>

moderate

>>

>>

some

moderate
	larger

larger

many

steep, rugged

few

shallow

many

high

	Raw Water Quality

Secchi Disk Transparency

Turbidity

pH

Phosphorus

Pesticides and herbicides

Color

Total Coliform and E Coli

Dissolved Oxygen

Temperature

VOCs

Chlorophyll-a

Total Organic Carbon
	> 8 M

< 1 NTU

6.5-8.5

< 10 ppb

ND

< 5

> 29/100 ml

>7 mg/L

ambient

absent

< 2 ppb

< 4 mg/L
	4-8 M

< 5 NTU

N/A

< 20 ppb

N/A

5-15

occasional

5-7 mg/L

N/A

2-6 ppb

4-8 mg/L
	< 4 M

> 5 NTU

< 6.5 or > 8.5

> 30 ppb

detected

> 15

> 142/100 ml

< 5 mg/L

> 10o C ambient

detected

> 6 ppb

> 8 mg/L

	Potential Contamination Source Inventory

UST/AST leak sites

Municipal/Comm/Special Landfill

Compost sites

Demolition debris sites

Ash/septage storage/utilization

Superfund site

Sand/salt storage sites

Petroleum spill sites

Hazardous waste sites

Wastewater treatment facilities

Food residuals utilization sites

Uncontrolled hazardous sites

Tank farms

     Industrial complexes
	Absent from

watershed or

actively monitored and controlled or fully remediated.
	Present in watershed, some operational deficiencies and/or remediation is underway. 
	Present and unmonitored and/or unremediated.


	Assessment Item/Threat
	Low
	Moderate
	Significant

	Potential Contamination Source Inventory 

     Non-point pollution sources

Transfer stations

Sludge utilization sites

Automobile graveyards

Engineered subsurface systems

Woodyards

Underground injection wells

Surface impoundments

Mining/mineral processing sites

Overboard discharges to rivers

Active UST sites

Roadways

Railroads

Utility Rights-of-way

Boat launches

Commercial farms

CAFOs

Commercial forest operations

Private septic systems

Home heating oil tanks

Airports

Bathing beaches

Combined sewage overflows     
	If present, at low density, properly installed and operated.  In compliance with applicable local, state and federal regulations.
	>>>>
	High density, little evidence of active management, documented incidence of problems and failures.

	Land Uses and Zoning

Residential density

Percent of watershed 

     Owned by PWS

Public lands or conservation

Forested 

    With protective zoning

Agricultural

Impervious cover 

    Industrial/commercial 

Waterbody uses:

    Restricted areas

    Ice fishing

    Boating

    Swimming

    Recreational vehicles
	> 2 Ac/lot

total > 80% for all protected uses

< 20 % total

< 20 % total

< 20 % total

large, posted

limited to 

absent

 
	1-2 Ac/lot

intake and shoreland protected, others developed

20-30% total

20-30% total

20-30% total

intake zone

moderate, well-managed
	< 1 Ac/lot

critical areas

(intake, shoreland) unprotected or developed

> 30% total of 3

> 30% total of 3

> 30% total of 3

small to none

prevalent, uncontrolled

	Other Analyses

Trophic State Index

Vulnerability Index
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