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Clean, fresh water is necessary for life. Although seventy percent of the Earth is 

covered by water, only a small fraction (2.4 percent) is fresh water. Of that small fraction 

of freshwater, approximately ten percent (0.24 percent of the Earth’s total water supply) 

is available for human use. The tiny fraction of available fresh water is put to work for 

many purposes and is often vulnerable to both natural and human induced 

contamination. As water has many competing uses, it is critical to manage our water 

resources wisely to ensure clean, fresh drinking water for present and future 

generations. 

New Hampshire has approximately 60 surface waters (rivers, lakes, ponds, reservoirs) 

currently used as a public water supply source. These surface water sources – or water 

supply watersheds – serve approximately 38 percent of the state’s population (around 

494,000 people), and the watersheds that provide these sources comprise 80 percent of 

the state. As a result, nearly all water supply watersheds extend beyond the 

communities that they serve.  

Canobie Lake is the drinking water source for the Town of Salem, NH and is a prime 

example of the importance of a watershed approach to protection. Canobie Lake and its 

watershed are located in the towns of Salem and Windham, NH. This watershed is 

largely developed with residential and commercial land uses along with a major highway 

corridor. One concern with these types of land uses with regard to potential lake 

pollution is stormwater runoff. Impervious surfaces are created with development. An 

impervious surface might be a rooftop, driveway, or new road, which prevents infiltration 

of water into the ground. As land changes from natural landscapes of forests and open 

fields to impervious surfaces, the quality and quantity of stormwater runoff changes as 

well.  

The scope of this report is to identify stormwater runoff patterns and drainage 

infrastructure in the watershed. Analysis of land use within subwatershed areas will 

identify some of the potential sources of contamination from both stormwater runoff and 

groundwater infiltration. Recommendations and management activities will be identified 

to improve stormwater management techniques in the watershed and mitigate some of 

the potential risks from stormwater runoff into Canobie Lake. 



Canobie Lake has been the drinking water source for the Town of Salem since 1903 

and the system currently serves a population of 18,000 residents. In order to meet the 

standards of the Safe Drinking Water Act, the Town treats raw water at its plant on the 

northeast portion of the lake before distributing it to customers. The drinking water 

industry promotes a multiple barrier approach to producing clean water from source to 

tap. This plan aims to reinforce the watershed protection aspect of this multiple barrier 

approach to ensure that the highest quality water is available to the Town. An example 

of this within the Town of Salem is the approach to disinfection by-products. The Town 

changed the disinfectant that it maintains in its distribution system to monochloramine to 

reduce the amount of harmful disinfection by-products in the system. The Town also 

made changes to water chemistry, assessed storage tanks to eliminate dead zones, 

and worked to optimize the removal of natural organic matter (a precursor to disinfection 

by-products) with treatment processes. This report will help to identify sources of 

phosphorus, a key nutrient in the growth of natural organic matter in the lake, and 

suggest methods to reduce both phosphorus loading to the lake as well as the amount 

of natural organic matter from the source. 

The residents of the watershed, and especially those along the immediate shoreline, 

value the environment that Canobie Lake provides to wildlife. The lake is home to 

several species of fish and waterfowl. Of special note is a pair of nesting loons which 

have been residents of the lake for many years. It is important to make the connection 

between property owners’ land use decisions and the overall quality of the lake 

environment. Handling of household hazardous waste, pesticide applications, lawn 

fertilization, septic system maintenance, and stormwater management are instances 

where residents must be educated about their impact on the quality of the lake.



 

This program, managed by the NH Department of Environmental Services (NHDES), 

was initiated in 1975 to measure the tropic state of the lake as required by the Clean 

Water Act. Canobie Lake has been surveyed three times (in 1976, 1987, and 2000) 

since the program began. The most recent survey report is included in the Appendix 

along with an explanatory document produced by NHDES. Lakes are classified 

according to the following classifications: 

Oligotrophic:  Nutrient poor lakes with minimal levels of algae or macrophyte 

growth and good to excellent water clarity. Tend to be larger and/or deeper lakes 

with sandy/rocky shoreline. Generally dissolved oxygen is present even in the 

deepest waters of the lake. 

Mesotrophic:  An intermediate stage between oligotrophic and eutrophic which 

may exhibit conditions shared by both. Algae and water clarity are average and 

dissolved oxygen may be depleted in the bottom waters. 

Eutrophic:  Nutrient rich lakes with abundant algae and macrophyte growth. Tend 

to be shallower lakes with mucky bottom sediments which are often tea colored. 

Generally support only warm water fisheries due to dissolved oxygen depletion in 

the bottom waters. 

NHDES classifies each lake based on scoring from four parameters: Summer Bottom 

Dissolved Oxygen, Summer Secchi Disk Transparency, Aquatic Vascular Plant 

Abundance, Summer Epilimnetic Chlorophyll-a. A summary of Canobie trophic surveys 

and the scoring from these parameters is included in the following table.  

Survey 
Date 

Summer 
Bottom 

Dissolved 

Oxygen 

Summer 
Secchi Disk 

Transparency 

Aquatic 
Vascular 

Plant 

Abundance 

Summer 
Epilimnetic 

Chlorophyll-a Total 

Trophic 
Classification 

1976 1.2 mg/L 4.9 m Scattered 2.64 g/L   

Trophic 
Points 

4 1 1 0  6 
Mesotrophic 

1987 0.1 mg/L 6.7 m Scattered 2.82 g/L   

Trophic 

Points 
6 1 1 0 8 

Mesotrophic 

2000 1.4 mg/L 3.4 m Sparse 3.08 g/L   

Trophic 

Points 
2 2 0 0 4 

Oligotrophic 



Additional information about the classification process and reports can be accessed by 

contacting the NHDES Lakes Management and Protection Program. 

Initiated in 1985, VLAP establishes a volunteer-driven lake sampling program to assist 

NHDES in evaluating lake water quality, and provides volunteer monitors and lake 

residents with reports on lake health. This cooperative effort allows biologists and lake 

associations to make educated decisions regarding the future of New Hampshire’s 

lakes and ponds.2 Canobie Lake Protective Association provides volunteer support for 

VLAP and samples the lake one or more times during the summer. Annual reports are 

compiled by NHDES to provide local residents with information about lake health. The 

following charts represent historical data collected through VLAP for Chlorophyll-a, 

Secchi Disk Transparency, and Total Phosphorus.  







 

Trends developed by the VLAP program at NHDES suggest that the lake is currently 

very steady over the historical period of record for the parameters that are being 

measured. For full VLAP reports, please contact program officials at NHDES.  

A Total Maximum Daily Load (TMDL) study for chloride loading to the Northwest 

Tributary of Canobie Lake was completed during the planning stages for the I-93 

widening project to evaluate sources of chloride to the lake at this inlet. More 

information is available through the NHDES TMDL Program. 

The Salem Water Department monitors several raw water parameters to optimize 

treatment operations. In some cases, data processed by NHDES Laboratory is available 

through the OneStop Database. Additional data maintained by the water department 

can be accessed by contacting the Salem Utilities Department. 

The University of New Hampshire Center for Freshwater Biology collected samples on 

Canobie during the mid 1990s available through the Environmental Monitoring 

Database on NHDES OneStop website. Future analysis of the data could compare and 

contrast the various data sources to create a longer period of record for specific 

parameters. 

Next steps should include continued water quality sampling of the lake and continued 

monitoring of potential trends developing. Additional sampling will be beneficial to 



determine internal phosphorus loading not covered in this study. Additional funding 

sources to collect samples may include the Clean Water Act Section 319 funding for 

impaired water bodies and NHDES Source Water Protection Program grants for 

drinking water supplies. Canobie is eligible for 319 funding because it is currently 

impaired for dissolved oxygen concentration. 



 

The watershed for Canobie Lake represents the land area that drains to the lake. This 

area contributes runoff to the lake during and after storm events. The boundary for the 

watershed was determined based on several sources. United States Geological Survey 

Quadrangle Maps provide 5-foot contour intervals as a starting point. A second source 

was the Interstate 93 Widening Project’s design drawings. The drawings provide 2-foot 

contours along the proposed highway corridor and drainage area delineations for areas 

which would utilize the highway drainage infrastructure. This includes areas draining 

directly from the highway, as well as areas to the West, which drain through culverts 

beneath the highway and ultimately to Canobie Lake. Finally, field work was completed 

to confirm the watershed boundary in additional locations.  

Canobie Lake’s watershed can be further broken into sub-watersheds. A sub-watershed 

represents a portion of the watershed that drains to a specific point or drains directly to 

the lake by sheet flow or limited channelization. These areas have been delineated 

based on storm drainage outfall locations and stream channel inlets to Canobie Lake.  

 

Subwatershed Description Area 

(acres) 

Western 

Embayment/Northwest 

Tributary 

Interstate and Rte 111A right-of-ways and several 

residential and commercial properties on Rte 111A, all 

tributary to a culvert under West Shore Rd and a culvert 

under Woodvue Rd to Canobie Lake 

140 

South Tributary Interstate right-of-way and residential area to the west. 

Residential area west of highway flows east through a 48” 
culvert under the highway to a tributary stream to Canobie 

Lake 

260 

West Shore Road Residential area east of interstate on western shoreline, 

several stormwater outfalls discharge flow into Canobie 

Lake, shoreline properties sheet flow into the Lake 

131 

Woodvue Road Residential area on northwestern shoreline and several 

commercial properties on Rte 111A, several stormwater 

outfalls discharge flow into Canobie Lake, shoreline 

properties sheet flow into the Lake 

73 

Searles Road Residential and commercial properties drain to Canobie 

Lake under Rte 111 via culvert and intermittent stream, 

includes residential/commercial area along Range Rd to 

195 



Subwatershed Description Area 

(acres) 

North Policy Rd via storm drainage infrastructure, 

shoreline properties sheet flow into the Lake 

North Policy Road Residential area along eastern shoreline including some 

commercial uses (amusement park) drains to lake via 

storm drain and intermittent streams, shoreline properties 

sheet flow into the Lake 

107 

South Shore Road Residential area along southern shoreline drains to 

Canobie Lake by storm drains and intermittent streams, 

shoreline properties sheet flow into the Lake 

118 

Total Watershed Area  1,024 

 





A review of the stormwater infrastructure in the watershed included mapping catch 

basins, drainage manholes, and drainage pipes. To the extent possible, drainage 

outfalls were located and mapped. While most of these structures are likely within 

drainage easements, all mapping was conducted from public property and therefore 

could not access several outfall locations. Drainage maps, provided by GIS personnel 

for the Towns of Salem and Windham, were also consulted. Additional infrastructure 

was found and located by GPS in the Town of Windham, not previously shown on the 

Town’s GIS maps. The GIS files included with this report have noted these structures 

and will be shared with the Town. Interstate 93 drainage infrastructure was not included 

in this mapping because the highway’s final configuration is currently in the design and 

construction phase. The design drawings were used to incorporate I-93 drainage into 

other aspects of this report including nutrient loading. The Town of Salem’s Engineering 

Department also expects upcoming drainage improvements in the watershed according 

to their website, which have not been considered in this study. The Town of Salem’s 

Engineering department should be consulted for these drainage improvement 

considerations. The table below depicts the types and numbers of drainage 

infrastructure that were mapped in the watershed. The drainage maps by subwatershed 

are included in the Appendix. 

Structure Type Quantity Comments 

Catch Basins 156 Generally good condition, significant sedimentation in 

several basins 

Leaching Catch 

Basins 

2 No outfalls observed with these structures, dry 24 hrs 

after significant rain event 

Influent Pipes 6 Piped flow into basin from overland drainage 

Manholes 3 Manholes marked “Drainage”, cover not removed 

Outfalls 45 Assumed several locations on private property 

Drainage Calculations 

Approximate drainage figures were calculated to assist in planning for Best 

Management Practice (BMP) implementation with regard to stormwater analysis and 

improvements. The study had limited survey data available and utilized some of the 

topographic plans prepared for subdivisions in the watershed for areas that were 



available. In other areas USGS Quadrangle topographic maps and field observations 

were used to delineate drainage areas for runoff calculations. The estimates should be 

used only for planning purposes. Calculations were based on the Rational Method to 

calculate flows. The Time of Concentration (Tc) was assumed to be 5 minutes for all 

catch basin drainage areas due to the relatively small size of each catchment area for 

individual inlets. NHDOT calculations were utilized for areas from the Western 

Embayment/Northwest Tributary and South Tributary subwatersheds. Stormwater 

management calculations for I-93 and Rte 111 are available from NHDOT.  

Drainage calculations represent areas which drain to the lake via stormwater 

infrastructure outfalls. It should be noted that this does not include areas of the 

watershed which drain into intermittent streams flowing into Canobie Lake or sheet flow 

into Canobie Lake (shoreline properties). The following table provides a summary by 

subwatershed. A spreadsheet with these calculations is included in the Appendix. 

 

Subwatershed Area 

(acres) 

2-yr 

runoff 

(cfs) 

10-yr 

runoff 

(cfs) 

50-yr 

runoff 

(cfs) 

Data Sources 

Western Embayment/ 

Northwest Tributary 

141  9.9 19.0 27.1 NHDOT Calcs. (DP F45 

& DP H46) 

South Tributary 261  29 75 123.1 NHDOT Calcs (DP B37, 

DP B39, & DP E41) 

West Shore Road      

Outfall (218) 18.7 24 39 50 Rational Method Calcs 

Outfall (219) 3.6 4.7 7.6 9.6 Rational Method Calcs 

Outfall (194) 26.8 35 56 71 Rational Method Calcs 

Outfall (174) 0.8 1.1 1.7 2.1 Rational Method Calcs 

Outfall (175) 0.9 1.2 1.9 2.4 Rational Method Calcs 

Outfall (176) 1.5 2.8 4.5 5.7 Rational Method Calcs 

Outfall (178) 1.7 3.2 5.1 6.5 Rational Method Calcs 

Outfall (177) 1.1 2.1 3.3 4.2 Rational Method Calcs 

Woodvue Road      



Subwatershed Area 

(acres) 

2-yr 

runoff 

(cfs) 

10-yr 

runoff 

(cfs) 

50-yr 

runoff 

(cfs) 

Data Sources 

Outfall (202)  19.1 32 53 65 Rational Method Calcs 

Outfall (192) 27.3 46 74 93 Rational Method Calcs 

Outfall (191) 2.1 3.5 5.7 7.2 Rational Method Calcs 

Outfall (190) 4.6 7.8 12.4 15.7 Rational Method Calcs 

Outfall (189) 0.5 1.3 2.1 2.7 Rational Method Calcs 

Outfall (188) 2.9 4.9 7.8 9.9 Rational Method Calcs 

Outfall (203) 0.8 1.4 2.2 2.7 Rational Method Calcs 

Outfall (187) 1.8 3.0 4.9 6.2 Rational Method Calcs 

Searles Road      

Outfall (184) 1.9 3.2 5.1 6.5  

Outfall (183) 0.9 1.5 2.4 3.1  

North Policy Road 107    See Town of Salem 

Improvements Plan 

South Shore Road 118    See Town of Salem 

Improvements Plan 

 



 

A key concern when considering pollution from stormwater runoff is the quantity of 

runoff during storm events. The amount of stormwater that leaves a site is directly 

related to the impervious cover. Impervious surfaces prevent stormwater from infiltrating 

into the soils and leads to higher runoff volumes. As quantities of impervious surface 

and runoff increase, the flow velocities also increase, and erosion of soils and other 

pollutants occurs. The Center for Watershed Protection has developed an Impervious 

Cover Model to predict stream quality based on the percentage of the watershed 

covered by impervious surfaces.  

 

Land use classification was completed throughout the interstate highway corridor as 

part of the I-93 widening project planning and updated by GSRWA with assistance from 

the NHDES Sourcewater Protection Program. The land classifications were matched 

with impervious surface coefficients from Cappiella and Brown according to the 

following table.

Land Use Classification Estimated Impervious Cover Coefficient 

Low Density Residential 0.14 

Commercial 0.72 



Open Urban Land 0.09 

Agriculture 0.02 

Forest 0.00 

Brush/Transitional 0.05 

Highway Corridors 0.95 

Disturbed Land 0.09 





 

All seven subwatersheds are between 10%-25% impervious, or impacted according to 

the Impervious Cover Model. Typical impacted subwatersheds according to the model 

are decribed as “the streams in these subwatersheds show clear signs of declining 

health. Greater storm flows have begun to alter stream geometry and both erosion and 

channel widening are evident.” There is some evidence in Canobie’s watershed of 

stream channelization downstream of some stormwater outfalls which verifies this 

assessment. The combined watershed for Canobie Lake is 15.8% impervious. This 

does not include final land use associated with the highway widening, which will add 

additional impervious surface to the watershed and remove forested area in the existing 

median.  

 

Private residential activities are largely unregulated. Applications of household 

chemicals and fertilizers, driveway sealants, improper septic tank maintenance, and 

improper home heating fuel storage tank maintenance are examples of activities that 

may create small discharges of potential contaminants to surface and groundwater 

resources. While individual discharges may be small, the aggregate impact of many 

small discharges can significantly affect the quality of ground and surface water. 



Stormwater management is important on residential properties in the watershed 

because they make up the highest percentage of impervious surface in the watershed, 

accounting for 38% of the total impervious cover. Residential properties present an 

opportunity to disconnect the impervious cover by infiltrating stormwater onsite through 

best management practices such as rain gardens, vegetated swales, and buffer areas. 

Commercial and industrial facilities are more likely to handle regulated substances 

onsite compared to other land uses. Facilities in the watershed are subject to 

groundwater protection best management practices and are currently enforced through 

the groundwater reclassification program by both Towns. These regulations apply to 

businesses that store, handle, or transfer more than five gallons of regulated 

substances. 

Commercial sites are also subject to higher percentages of impervious cover. 

Accommodating large buildings and parking leaves little open space for infiltration. 

Good stormwater management practices to allow for peak flows to be attenuated will 

preserve downstream drainage during storm events. 

The primary risks associated with transportation corridors are accidental fuel spills and 

winter road maintenance. Impacts from fuel oil spills have been discussed above.  A 

secondary problem associated with public roads is the use of salt as a de-icing agent in 

the winter.  

Transportation corridors represent the second largest portion of impervious cover in the 

watershed (37%). Interstate 93 widening designs incorporate several stormwater 

management structures and techniques to retain volumes and release storm events 

over time which helps alleviate some concerns. In general, roadways contribute to 

higher storm flows in roadside swales, drainage infrastructure and drainage outfalls and 

ditches and increasing flow velocities leading to erosion.

Phosphorus in fertilizers and pesticides applied to fields can be very harmful to lake 

water quality. The nutrient can feed algae and cause blooms. Monitoring the soil and 

testing prior to fertilization can save money and avoid over-fertilizing. Infiltration on 

recreation and agriculture sites is typically very good and should be capitalized on to 

keep stormwater onsite. Residential development pressure on agricultural land should 

be monitored to avoid stormwater peak increases. 



Exposed land during construction is highly susceptible to erosion from stormwater. Best 

management practices at construction sites need to be closely monitored and inspected 

before, during, and after large storm events to ensure proper operation.  

Pressures on undeveloped land, especially in southern portions of the state, highlight 

the need to have comprehensive stormwater management regulations. Undoubtedly, 

development will increase the impervious cover in the watershed. Low impact 

development techniques can help to infiltrate stormwater volumes from impervious 

areas. 

Pollutant loading calculations were performed using the Simple Method to Calculate 

Urban Stormwater Loads as developed by T. Schueler in 1987. The Simple Method 

utilizes the following equations to estimate pollutants in stormwater from various land 

uses. 

L=0.226*R*C*A  

 where: L = Annual Load (lbs) 

  R= Annual Runoff (inches) 

  C= Pollutant Concentration (mg/L) 

  A= Area (acres) 

R=P*Pj*Rv 

 where: P=Annual Rainfall (inches) , 36.53 inches 

  Pj= fraction of annual rainfall events that produce runoff (0.9) 



  Rv= Runoff Coefficient 

Rv=0.5+0.9Ia  

 where: Ia= Impervious fraction

Land Use Total Suspended 

Solids (mg/L) 

Total Phosphorus 

(mg/L) 

Total Nitrogen 

(mg/L) 

Agriculture and 

pasture 

145 0.37 5.98 

Commercial 77 0.33 2.97 

Forest/Rural Open 51 0.11 1.74 

Highway 141 0.43 2.65 

Industrial 149 0.32 3.97 

Residential 70 0.52 5.15 

Urban Open 51 0.11 1.74 

Water/Wetland 6 0.08 1.38 

Subwatershed Percent 

Impervious 

TSS 

(lbs/year) 

Total 

Phosphorus 

(lbs/year) 

Total 

Nitrogen 

(lbs/year) 

Western Embayment/ 

Northwest Tributary* 

16.4% 9,719 40.9 365 

South Tributary* 11.5% 25,161 121 1,122 

West Shore Road 15.5% 47,327 277 2,708 

Woodvue Road 16.7% 26,347 154 1,505 

Searles Road 22.4% 75,289 336 3,275 

North Policy Road 13.7% 31,810 144 1,529 

South Shore Road 15.5% 42,116 243 2,365 



The pollutant loading tables represent the loading from stormwater runoff associated 

with the different land use types. Other contributing sources of phosphorus, typically the 

limiting nutrient in freshwater lakes, include on-site wastewater disposal systems, 

atmospheric deposition, and internal loading. On-site wastewater disposal systems and 

internal loading were not studied as part of this report. Methods for estimating the 

phosphorus loading from on-site disposal systems would include surveys of the types of 

systems around the lake and typical usage (seasonal vs year round) along with 

evaluating the expected soil retention factors and export coefficient of the disposal 

systems in the contributing area. Internal loading models require dissolved oxygen 

monitoring and phosphorus sampling to establish release rates from soils in the 

waterbody. Atmospheric deposition estimates can be made based on an assumed 

deposition rate and the surface water body area. A similar study of the Cobbett’s Pond 

watershed used a deposition rate of 0.185 lb P/ac/yr. Using this rate and Canobie 

Lake’s surface area delineated from aerial photos of 389 acres, an estimated 72 lb/yr of 

phosphorus is attributable to atmospheric depostion. 

Stormwater pollutant loading figures for the two subwatersheds that include the I93 

widening project also take into consideration the pollutant removal efficiencies of 

various treatment best management practices that are being installed as part of that 

project. Similar BMPs may exist in other portions of the Canobie watershed but have not 

been assessed on pollutant removal efficiency and are not part of the loading analysis. 

The stormwater pollutant loading figures can be utilized to compare different 

subwatersheds and evaluate or rank areas to focus stormwater management related 

outreach to reduce pollution from this source. Additional work may also be completed to 

compare loading estimates with actual in-lake concentrations to help refine the land use 

estimates.



 

Low Impact Development (LID) is a technique that focuses on reducing the amount of 

stormwater runoff that leaves a site. The goal of LID is to capture and store stormwater 

generated from onsite impervious surfaces and infiltrate the stormwater into the ground 

before it has a chance to collect pollutants through runoff or cause erosion problems. 

LID can also help alleviate stress on overburdened stormwater infrastructure.  

A series of outreach activities including handouts/mailings, workshops, educational 

websites and field visits can help to educate local residents about stormwater impacts 

around their homes and businesses. Ultimately, the goal is to encourage property 

owners to implement low impact development strategies through retrofits and new 

construction, thus reducing the total runoff into the lake during storm events. NHDES 

has recently developed a homeowners’ guide to stormwater management and is 

promoting their pollutant loading model to homeowners through workshops and 

presentations. For more information about the stormwater guide and loading model, 

contact Jillian McCarthy at NHDES. 

Recommended Actions: 

• Educate local land use boards and public officials about the importance of sound 

regulations and some of the gaps that may exist with regards to stormwater 

management.

• Increase homeowner awareness about stormwater impacts through education.

Private residential activities are largely unregulated, increasing the importance of 

outreach and education within this group of watershed stakeholders. Applications of 

household chemicals and fertilizers, driveway sealants, improper septic tank 

maintenance, improper home heating fuel storage tank maintenance are examples of 

activities that may create small discharges of potential contaminants to surface and 

groundwater resources. While individual discharges may be small, the aggregate impact 

of many small discharges can significantly affect the quality of ground and surface 

water. 

Recommended Actions: 

• Increase homeowner awareness of septic system maintenance  



• Encourage soil testing prior to fertilizer applications 

• Promote household hazardous waste collection events 

New developments and construction provide opportunities to ensure that the increases 

of impervious cover from new projects are properly treated onsite. Regulations can 

ensure that sound stormwater management techniques are considered and 

incorporated in the design and construction process. The Town of Windham recently 

adopted a revision to the zoning ordinance that included an overlay district for the 

Cobbett’s Pond Watershed. Similar zoning language for the Canobie Watershed is 

encouraged to protect water quality. 

Additional work must be done between Windham and Salem to ensure that the 

watershed is equally protected in both towns. A review of current zoning, site plan, and 

subdivision regulations must be completed to identify any gaps between the two towns. 

Existing and new regulations are only as good as the enforcement associated with 

them. Both town’s should review enforcement activities with regards to current 

regulations and understand the enforcement challenges with new regulations. 

Education of the enforcement officials will ensure that the regulations developed to 

protect water quality are working as intended. 

Activities that can improve water quality and drainage within the watershed should be 

undertaken along with the education and regulatory approaches. Cleaning and 

maintaining the stormwater infrastructure throughout the watershed is important. 

Sediments can build up in basins and pipes and large storm flows can flush sediments 

into the Lake. Protection of stormwater outfalls in areas of high storm runoff will reduce 

the effects of erosion on water quality.  

Recommended Actions: 

• Schedule catch basin cleaning based on field experience to ensure that the 

stormwater system operates as intended.  

• Investigate stream restoration work in areas where erosion has widened stream 

channels.  

• Educate employees (town and state) and upgrade salt application equipment for 

winter maintenance to reduce road salt impacts on Canobie Lake. 

• Promote best management practices to protect groundwater at businesses that 

are likely to be handling regulated substances.  



Appendix 1 : Canobie Lake Trophic Reports 

 









































Appendix 2 : Subwatershed Drainage Maps 

 



")")")") ")

")")

")")
") ")")

")")

")")
")")

")")
")

")
")

") XW
")

XW

")
")

")
")

")

")XW

XW

XW

XW

XW

XW

XW

XW

XW

XW")")")")

")")

")")

")")

XW")
!(

")")

XW

")XW

")")XW

")")XW
XW")

")
XW

")

")XW

XW

Canobie Lake

North Policy Rd

Searles Rd

Woodvue Rd

South Shore Rd

West Shore Rd

North Policy St

West Dustin Rd

Hayes Hart Rd.

Woo
dvu

e R
d

Range Rd

Lak
esi

de 
St

Lakeview St

Mcgrath St.

Policy St

Queen Ann Ln

Legend
Drainage

<all other values>
Type
") Basin; DoubleBasin

XW Influent
") Leaching Basin
!( Manhole

XW Outfall
pipe

LandUse_Canobie
Class_II

1100-Residential
1200-Commercial, Services, & Institutional
1400-Transportation, Communication, & Utilities
1500-Industrial & Commercial Complexes
1700-Outdoor & Other Urban & Built-up Land

2000-Agricultural Land
3000-Brush or Transitional Between Open & Forested
4000-Forest Land
5000-Water
6000-Wetlands
7600-Disturbed Land

North Policy Road Subwatershed

³



")")")
")

")
") ")")")

")")

") ")")
")")")")

")")
")")")") ")")

")")

")

")")

")")
")")
XW

") XW
")

")
XW

")

")

XW
XW

XW

XW

XW
XW

XWXW

XW

XW

XW

XW

XW
")

")

")
")

")XW

West Shore Rd

Woodvue Rd

Western Embayment/Northwest Tributary

Canobie Lake

South Tributary

Searles Rd

Canobie Lake

Low
ell 

Rd

Ala
n B

 Sh
ep

ard
 H

wy

003
 A

West Shore Rd

Woodvue Rd

Joh
nso

n S
t.

Edgewood Rd

Pri
vat

e

Birchwood Rd

Robin Hood Rd

Pin
e R

idg
e R

d

Wildwood Dr.
Ra

ng
e R

d

Ala
n B

 Sh
ep

ard
 H

wy

Low
ell R

d

West
 Shor

e R
d

Wildwood Dr.

Legend
Drainage

<all other values>
Type
") Basin; DoubleBasin

XW Influent
") Leaching Basin
!( Manhole

XW Outfall
pipe

LandUse_Canobie
Class_II

1100-Residential
1200-Commercial, Services, & Institutional
1400-Transportation, Communication, & Utilities
1500-Industrial & Commercial Complexes
1700-Outdoor & Other Urban & Built-up Land

2000-Agricultural Land
3000-Brush or Transitional Between Open & Forested
4000-Forest Land
5000-Water
6000-Wetlands
7600-Disturbed Land

Western Embayment/NW Tributary Subwatershed

³



")")")")
")")

")")
") ")")

")")
")")

")
")
")

") ")") ")

")")
")

")
")

")")")
") ")")

")")

")")

")")

")

")

")
")XW

XW

XW

XW

XW

XW

XW

XW

XW

XW XW

Searles Rd

Canobie Lake

Woodvue Rd

North Policy Rd

Western Embayment/Northwest Tributary

Range Rd

Salem Rd

Searles Rd Lamson Rd

Low
ell 

Rd Hayes Hart Rd.

Roul
sto

n R
d

Edgewood Rd

Stonehedge

Private

North Policy StWoo
dvu

e R
d

Industrial Drive

Maple St

Lakewood Rd

Policy St

Sy
lve

stri
 Rd

.

Pri
vat

e

Ra
ng

e R
d

Industrial Drive

Legend
Drainage

<all other values>
Type
") Basin; DoubleBasin

XW Influent
") Leaching Basin
!( Manhole

XW Outfall
pipe

LandUse_Canobie
Class_II

1100-Residential
1200-Commercial, Services, & Institutional
1400-Transportation, Communication, & Utilities
1500-Industrial & Commercial Complexes
1700-Outdoor & Other Urban & Built-up Land

2000-Agricultural Land
3000-Brush or Transitional Between Open & Forested
4000-Forest Land
5000-Water
6000-Wetlands
7600-Disturbed Land

Searles Road Subwatershed

³



")

XW

")

")XW

XW

")

XWXW ")XW

")XW

")

XW

")")
XW

XW
XW

Canobie Lake

South Shore Rd

West Shore Rd

North Policy Rd

South Tributary

South Tributary

South Shore Rd

Lake Shore Rd

Brookdale Rd

Alan B Shepard Hwy

Goodridge Rd.

Bir
ch

wo
od

 Rd

Private

Burns Rd

Emery St

Alan B Shepard Hwy

Legend
Drainage

<all other values>
Type
") Basin; DoubleBasin

XW Influent
") Leaching Basin
!( Manhole

XW Outfall
pipe

LandUse_Canobie
Class_II

1100-Residential
1200-Commercial, Services, & Institutional
1400-Transportation, Communication, & Utilities
1500-Industrial & Commercial Complexes
1700-Outdoor & Other Urban & Built-up Land

2000-Agricultural Land
3000-Brush or Transitional Between Open & Forested
4000-Forest Land
5000-Water
6000-Wetlands
7600-Disturbed Land

South Shore Road Subwatershed

³



")")

")")
") ")")")

")")
")")

!(

")")

")")
")")

")")
")
")")

")") ")")")")
")")

")")

")")

")")
")")

")")
")")

")")
")

")")")
")

")
") ")")")

")")

")")

")")

XW

")")!(

XW

")

XW

XW

XW

XW

XW

XW

XW

XW

XW

XW
")

")

South Tributary

West Shore Rd

Canobie Lake

Western Embayment/Northwest Tributary

Canobie Lake

South Shore Rd

Alan B Shepard HwySquire Armour Rd

Joh
nso

n S
t.

Low
ell R

d

Rolling Ridge Rd

Birchwood Rd

Glen
 Deni

n R
d

Pri
va

te

West Shore Rd

Poplar St

Cristy Drive

Butternut Rd

Wi
ldw

oo
d D

r.

Pine Ridge Rd

Settlers Ridge Rd

Ala
n B

 Sh
ep

ard
 H

wy

Wildwood Dr.

Legend
Drainage

<all other values>
Type
") Basin; DoubleBasin

XW Influent
") Leaching Basin
!( Manhole

XW Outfall
pipe

LandUse_Canobie
Class_II

1100-Residential
1200-Commercial, Services, & Institutional
1400-Transportation, Communication, & Utilities
1500-Industrial & Commercial Complexes
1700-Outdoor & Other Urban & Built-up Land

2000-Agricultural Land
3000-Brush or Transitional Between Open & Forested
4000-Forest Land
5000-Water
6000-Wetlands
7600-Disturbed Land

South Tributary Subwatershed

³



") ")")
")

")
") ")")")

")")
")")

XW

")
XW

")

")

XW

")

")

XW

XW

XW

")")!(

XW

")

XW

XW

XW

XW

XW
")

")

")

")

")XW

West Shore Rd

Canobie Lake

South Tributary

Western Embayment/Northwest Tributary

Woodvue Rd

Joh
nso

n S
t.Ala

n B
 Sh

ep
ard

 H
wy

West
 Shor

e R
d

Birchwood Rd

Pri
va

te

Rolling Ridge Rd

Robin Hood Rd

Pin
e R

idg
e R

d

Wildwood Dr.

Wildwood Dr.

Legend
Drainage

<all other values>
Type
") Basin; DoubleBasin

XW Influent
") Leaching Basin
!( Manhole

XW Outfall
pipe

LandUse_Canobie
Class_II

1100-Residential
1200-Commercial, Services, & Institutional
1400-Transportation, Communication, & Utilities
1500-Industrial & Commercial Complexes
1700-Outdoor & Other Urban & Built-up Land

2000-Agricultural Land
3000-Brush or Transitional Between Open & Forested
4000-Forest Land
5000-Water
6000-Wetlands
7600-Disturbed Land

West Shore Road Subwatershed

³



")
")

")
")
") ")")")")

")

")
")

")")
")

") ")
") ")")

")")
") ")")

")
") ")")

")
")
")

") ")") ")

")

XW

XW

XW

XW

XW
XW

XW

XWXW

XW

XW XW

")

")

")XW

Searles Rd

Canobie Lake

Woodvue Rd

West Shore Rd

Western Embayment/Northwest Tributary

Woodvue Rd

Low
ell 

Rd

Edgewood Rd

003
 A

West Shore Rd

Range Rd

Ha
ye

s H
art

 R
d.

Lakewood Rd

Ra
ng

e R
d

Legend
Drainage

<all other values>
Type
") Basin; DoubleBasin

XW Influent
") Leaching Basin
!( Manhole

XW Outfall
pipe

LandUse_Canobie
Class_II

1100-Residential
1200-Commercial, Services, & Institutional
1400-Transportation, Communication, & Utilities
1500-Industrial & Commercial Complexes
1700-Outdoor & Other Urban & Built-up Land

2000-Agricultural Land
3000-Brush or Transitional Between Open & Forested
4000-Forest Land
5000-Water
6000-Wetlands
7600-Disturbed Land

Woodvue Road Subwatershed

³



Appendix 3 : Drainage Calculations 






	Canobie_Watershed Plan.pdf
	Canobie Lake-WMP.pdf
	North Policy Road
	NW Embayment
	Searles Road
	South Shore Road
	South Tributary
	West Shore Road
	Woodvue Road




