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I. INTRODUCTION 

A. Background and Purpose 
A Source Protection Plan identifies water system vulnerabilities and enumerates 

techniques to manage potentially contaminating land uses.  This Source Protection Plan 
covers 2 active Public Water Systems in the town of Warren, New Hampshire, located 
approximately 15 miles east of exit 15 on Route 91 in Grafton County, New Hampshire 
(Figure 1).  A Public Water System is defined as “a system for the provision to the public 
of piped water for human consumption if such system has at least 15 service connections 
or regularly serves an average of at least twenty-five individuals daily at least 60 days out 
of the year” (Chapter Env-ws 300 NH Drinking Water Rules).   The public water systems 
covered by this plan include: South Main Street Water District and Scenic View 
Campground.  This Source Water Protection Plan was developed to protect the quality 
and quantity of these sources and was prepared by the Warren Source Water Protection 
Committee with assistance from Northeast Rural Water Association.  The objective of 
this plan is to identify potential contamination sources that occur within the Source 
Protection Areas of these two public water supplies and to provide specific 
recommendations to manage these potential threats in order to maintain quality drinking 
water.  This plan is a working document that will be reviewed annually and updated 
every three years to remain current, active, and viable.   

These Public Water Systems rely on groundwater for their sources.  The water 
stored in the pores, cracks, and openings of subsurface rock material is groundwater.  
Groundwater is one of the Earth’s most valuable resources.  Wells dug by hand or 
machine have been used throughout history to retrieve water from the ground.  The word 
aquifer is used to describe an underground formation that stores and transmits 
groundwater.   

A Source Protection Plan consists of the following basic elements: 
• An inventory of potential contamination sources (PCS’s); 
• An assessment of risks posed by these PCS’s; 
• A management plan to minimize risks to the water source(s); and  
• A contingency plan for responding to emergency loss of the water supply. 
 
A carefully researched and thoughtfully drafted Source Protection Plan is an 

important first step in source water protection because it sets priorities for actions to take 
in protecting a water source.  Actions taken by water system management, surrounding 
landowners, and the larger community are key to achieving comprehensive protection. 
 

B. Description of the Water Systems  
South Main Street Water District 
 
Existing Demand 

South Main Street Water District is classified as a Public Community Water 
System.  A Public Community Water System is defined as a “water system which serves 
at least fifteen service connections used by year-round residents or regularly serves at 
least twenty-five year-round residents (Chapter Env-ws 300 NH Drinking Water Rules). 
South Main St. Water District has 47 service connections 39 residential and 8 commercial 
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customers, serving a total average population of 200 people.  Included in this population 
are the Warren Elementary School, the medical center, town office building, town hall, 
two restaurants, a church, and a village market.  No fire protection services are provided 
currently.  The system pumping records indicate that average daily demand during the 
winter months is approximately 8,000-10,000 gallons per day (gpd).  Operating records 
for the system show average daily demand during the summer and between 15,000-
18,000 gpd during the summer.  The maximum daily demand of record is approximately 
25,000 gpd. 

 
Water Supply, Storage, and Treatment 
 According to NH DES records the system dates back to 1943.  The system obtains 
its water from two shallow gravel packed wells.  These wells are located just north of 
Main Street, located behind the Town Offices in the elementary school field (Figure 2).  
Well #1 (source 002) was the original water source for the elementary school.  In 1994 
the school’s well was connected to the District system and the well was to serve as the 
District’s backup well.  Well #1 is a dug well, approximately 15 feet deep and 
constructed of 3-foot diameter concrete well tiles.  This source is located approximately 
126 feet southwest of the pumphouse. In 1994, a 12-hour pump test was conducted at a 
pumping rate of 28.7 gpm.  During the pump test stabilization was achieved but 
submergence of the submersible pump was minimal.  Based on recommendations by 
Provan & Lorber, Inc., the existing submersible pump was replaced and a new centrifugal 
well pump capable of pumping 30 gpm (Provan & Lorber, July 2004).  Well #1 has a 
permitted production volume of 45,360 gallons. 

Well #2 (source 003) is a shallow horizontal gravel well that was constructed in 
September 1994.  This source is located approximately 65 feet southwest of the 
pumphouse.  A horizontal gravel well was constructed due to the high hydraulic 
conductivity of the native material and limited saturated thickness (approximately ten 
feet) of the aquifer (Provan & Lorber, July 2004).  The well has a vertical 8-inch diameter 
steel casing with two horizontal 3-foot long stainless steel screen laterals.  The screens 
are located approximately fifteen feet below grade in a crushed stone envelope.  Well #2 
was pump tested for 66 hours upon completion and has a final permitted production 
volume of 31 gpm (44,640 gpd).  A 30-gallon per minute centrifugal pump supplies water 
to the system (Provan & Lorber, July 2004).  Permitted production volume for well #2 is 
41,330 gallons.   
 Water is drawn from the wells on an alternating schedule: each well operates for 
one week and then is allowed one week to rest.  Water from both wells is pumped to a 
single story wood-framed pump station, located adjacent to the wells across the 
recreational trail.  The pump station contains a 4,000-gallon steel atmospheric storage 
tank, duplex 5HP centrifugal booster pumps.  Each pump is capable of pumping water at 
a rate of 100 gpm.  The water is transferred by the duplicate booster pumps to a 3,082 
gallon steel hydropneumatic storage tank.  The water is treated for corrosion control and 
lead and copper by use of sodium bicarbonate and potash respectively.  There is also a 
chemical feed system available for chlorine disinfection.  After treatment, water is 
provided to 42 services connected to the distribution system.   
 
Distribution 

The water mains in the system consist of small diameter plastic pipe.  A 4-inch 
diameter Class 100 PVC main runs south from the pump station along the recreation trail, 
crosses Main Street and Route 25C, and connects to two parallel 3-inch diameter PVC 
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water mains that run down the east and west sides of Route 25 to the Baker River bridge 
crossing.  A second 4-inch diameter PVC main extends west along Main Street to serve 
the Town Hall, restaurant, and several homes on Route 25c.  The Catholic Church on 
Route 25C across from School Street is the most northerly property currently served by 
the District on Route 25C.   

 
Future Demand 

Future demand of the system is estimated to increase.  For example, by 2006 
grades 7 and 8 are supposed to join the Warren school.  This addition will increase the 
average daily demand from 16,480 gpd to 17,610 gpd.  In addition, the District desires to 
increase the service area to include: 

- Scenic View Campground 
- The saw mill to the West on Route 25C; and 
- Homes north on Route 25 to the intersection of Route 118. 

These extensions will result in the addition of fifteen mobile home connections, eighty-
two campground lots, and nine coin-op laundry machines at Scenic View Campground; 
Twenty five homes and a saw mill on Route 25C; and 34 homes on Route 25 between 
Routes 25C and 118.  These connections will add approximately 34,280 gpd to the 
average demand of the system (Provan & Lorber, 2004a rev.).  Thus estimates indicate 
that by 2025, average day demand will be approximately 51,890 gpd or 36 gpm (Provan 
& Lorber, 2004a rev.).   
 The District is currently exploring improvements with Provan & Lorber Inc. to 
help meet this future demand. 
 
Scenic View Campground 
Existing Demand 
 Scenic View Campground water system is classified as a Transient Non-
Community water system.  A Transient Non-Community water system is defined as “a 
non-community water system that does not regularly serve at least the same 25 persons 
over six months of the year (Chapter Env-ws 300 NH Drinking Water Rules).    The 
Scenic View Campground System is located just north of the Wentworth, NH border and 
south of the center of Warren.  The property is bounded on the western side by Patch 
Brook, Baker River, and the northern boundary by Hurricane Brook.  Route 25 is on its 
eastern boundary (Figure 3). There are three wells on the property.  Well #1, located 
between campground lots 5 and 6 towards the southern end of the property, is an inactive 
dug well.  Well #2 is a 41-foot deep gravel-packed well and has a yield of 25 gpm 
(Dominic, 1996).  Water flows from Well #2 through a pressure tank located within the 
laundry building (WX-350, 119 gal) to a pressure tank located within the basement of the 
main house / office building (WX-350, 119 gal). Water is distributed throughout the 
campground, laundry building, bathhouses, and to eight mobile home units connected to 
the distribution system.  No treatment is provided and the water from well #2 is supplied 
to a total of 98 service connections (87 campsites, 2 bath-houses, 1 public Laundromat, 
and 8 mobile home units).  Well #3 is a 47-foot deep gravel packed well which serves 7 
mobile home units and the family/home office.  This well is on a separate system from 
Well #2 and is not considered a public well.  Well #3 is located in a grassy area just north 
of lots 31A and 31B. 

Prior to 1996, an unapproved cross connection existed between the unregulated 
water system served by Well #3 and the regulated public system served by Well #2. 
Previously only a closed valve separated the systems.  According to correspondence from 
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Donald McKay on 11/6/96 the “crossover and valve between the two systems has been 
removed”. 

 
Table 1. Summary of Well Information.  
 
WSID Water System  

Name 
Well  
Name 

Type Depth 
(ft) 

Yield 
(GPM) 

2422010-002 South Main St. 
Water District 

Well # 1 Dug 15 28.7 

2422010-003 South Main St. 
Water District 

Well #2 GPW 17 31.5 

2427040-001 Scenic View  
Campground 

Well #1 Dug Unknown Inactive 

2427040-002 Scenic View 
Campground 

Well #2 GPW 41 25 

2427040-003 Scenic View 
Campground 

Well #3 GPW 47 10 

 
 

C. Delineation of Wellhead Protection Area and Sanitary Protective Radius 
The area under which groundwater flows to a producing well is known as the 

Wellhead Protection Area (WHPA). For bedrock wells, the WHPA is a circle whose 
radius depends on the maximum daily amount of water withdrawn from the well. For till 
and gravel wells, the WHPA has been calculated based on existing hydrogeologic 
information.   

Another type of protected area is a groundwater source’s Sanitary Protective 
Radius.  The Sanitary Protective Radius is a 75 - 400 foot radius around a well which 
under current law must be controlled by the water supplier through ownership or 
easement.  The extent of the Sanitary Protective Radius depends on the permitted 
production volume for the well (Table 2).  To facilitate protection of the drinking water 
source, it is necessary to know the delineation of the Sanitary Protective Radius and its 
boundaries on the ground.  Within the Sanitary Protective Radius only activities that are 
both directly related to the water system and non-threatening to water quality should 
occur. Regular inspections of the Sanitary Protective Radius help to identify any 
potentially threatening land use activities.  

 
Table 2. Sanitary Protective Radii 
 

Permitted Production  
Volume (gallons) 

Radius  
(feet) 

< 14,400 150 
14,401-28,800 175 
28,801-57,600 200 
57,601-86,400 250 
86,401-115,200 300 
115,201-144,000 350 

> 144,000 400 
 
Source: Env-Ws 378.06 Sanitary Protective Area 
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Within any of the aforementioned protected areas, land uses and/or naturally 

occurring materials may cause a public water system to be vulnerable to contamination.  
While naturally occurring contaminants can usually be controlled by treatment methods, 
potentially contaminating land uses can be managed by activities outlined in a Source 
Protection Plan.  A Source Protection Plan identifies water system vulnerabilities and 
enumerates techniques to manage potentially contaminating land uses.  Following are 
descriptions of the drinking water sources and their associated protected areas. 
 
South Main St. Water District 
 The wellhead protection area for the two wells was delineated by D.L. Maher Co.  
(D.L. Maher Co., 1994)  (Figure 2).  Each of the District wells has a sanitary protective 
radius of 200 feet.   The sanitary protection areas were delineated in January 1995 prior 
to the revision of Env-Ws 378 rules which specifies radius size based on permitted 
production volume.  

The water supplier must either own the land within the sanitary protective area or 
control the land by perpetual easement.  The District holds two easements, one from the 
Town and one from the Warren School.  The sanitary protective area must be maintained 
in a natural state except for structures and activities necessary for the maintenance of the 
well that do not pose a contamination risk to groundwater. Within the radius there should 
be no buildings, septic tanks, leach fields, oil, debris, or other hazardous materials.  
 
Scenic View Campground 
 Well #2 was constructed prior to the revision of Env-Ws 378 rules which 
specifies sanitary radius size based on permitted production volume.  However, if these 
rules were applied, the radius for well #2 would be 150 feet.  For the purpose of this 
report, a sanitary protective radius of 150 feet was applied to well #2 and well #3.  

II. CHARACTERISTICS OF THE SOURCES AND SOURCE PROTECTION 
AREAS 

A. South Main St. Water District 
Geology and Soils 

The wellhead protection area is underlain by Bethlehem Granodiorite.  This 
bedrock is described as gray, strongly foliated biotite-muscovite granodiorite and 
associated tonalite and granite..  According to the “Soil Survey of Grafton County Area” 
there are 7 soil map units in the wellhead protection area (Figure 5).  Within the sanitary 
protective radius there are two soil types: Colton Loamy Sand and Croghan Loamy Sand.  
The Colton series consists of very deep excessively drained soils on outwash terraces, 
kames, and eskers.  Colton soils formed in stratified, water deposited, sandy sediments.  
The thickness of the solum, the upper part of the soil profile, ranges from 18-36 inches. 
The Croghan series consists of very deep moderately well-drained soils on stream 
terraces, kames, and eskers.  These soils also formed in stratified, water deposited, sandy 
sediments.  The thickness of the solum ranges from 20-40 inches.   

The properties of these two soil types are conducive to water development.  
However, because these soils are coarse textured and low in both clay and humus content, 
they have a limited ability to adsorb cations and filter out pollutants. These conditions 
make the wells vulnerable to contamination from activities on the land’s surface.  
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Furthermore, the District’s wells are shallow wells that maybe susceptible to reduced 
flow during drought conditions (Provan & Lorber, 2004b rev).  

 
Water Quality 

In July 1999, a bacteria sample submitted by the District tested positive for 
bacteria.   There have been no other positive results since this date.   In 2001, lead and 
copper samples exceeded the maximum contaminant levels.  The maximum contaminant 
level for copper is 1.3 mg/L.  Test results for a water sample were 4.08 mg/L copper.  
The maximum contaminant level for lead is .015 mg/L.  Test results for a water sample  
.0226 mg/L lead. The system has performed repeated testing for copper and lead.  The 
system is trying to limit distribution corrosion through the use of sodium bicarbonate and 
potash. As of April 2004, water samples continued to exceed the maximum contaminant 
level for copper.   

The system received 3-year sampling waivers for volatile organic compounds and 
a 6-year waiver synthetic organic compounds.  The system has currently applied to renew 
the VOC waiver. 

Chloride levels appear to meet drinking water standards.  However, experience in 
other municipalities has shown that uncovered salt piles frequently lead to well 
contamination.  This situation remains a liability for the town.  Once contaminated it is 
very difficult to flush salt from the groundwater.   

B. Scenic View Campground 
Bedrock Geology and Soils. 

The area surrounding the wells is underlain by Bethlehem Granodiorite.  This 
bedrock is described as “gray, strongly foliated biotite-muscovite granodiorite and 
associated tonalite and granite.  According to the “Soil Survey of Grafton County Area” 
there are two soil map units in the sanitary protection area (Figure 6).  These soils are 
classified as: Colton Loamy Sand and Sunday Loamy Sand. The Colton series consists of 
very deep excessively drained soils on outwash terraces, kames, and eskers.  Colton soils 
formed in stratified, water deposited, sandy sediments.  The thickness of the solum, the 
upper part of the soil profile, ranges from 18-36 inches.  The Sunday series consists of 
deep, excessively drained soils on the floodplains of major streams and rivers.  Sunday 
soils formed in recently deposited sandy alluvial sediments.  The thickness of the solum 
is commonly 40 inches.  The properties of these two soil types are conducive to water 
development.  However, because these soils are coarse textured and low in both clay and 
humus content, they have a limited ability to adsorb cations and filter out pollutants. 
These conditions make the wells vulnerable to contamination from activities on the land’s 
surface.   

 
    

III. INVENTORY OF POTENTIAL CONTAMINATION SOURCES 
In order to assess current and future impacts from land uses in the wellhead 

protection areas, past land use was reviewed, existing zoning was determined, and a 
review of current property owners and their associated land uses was conducted.  There is 
no zoning in Warren.  Windshield surveys were conducted by members of the Source 
Water Committee during July 2004 with assistance from Northeast Rural Water 
Association staff.   This information has been combined for the current inventories of 
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Potential Sources of Contamination for South Main St. Water District (Table 3) and 
Scenic View Campground (Table 4).   

A. South Main St. Water District  
Potential contamination sources (PCSs) are identified in Figure 7 and listed in 

Table 3.  A parcel map is presented in Figure 8.  Seven PCSs have been identified within 
the District’s wellhead protection area.  Three PCSs are located within the wells’ sanitary 
protection area, within 200 feet of the wells.  The sanitary protective area must be 
maintained in a natural state except for structures and activities necessary for the 
maintenance of the well that do not pose a contamination risk to groundwater. Currently 
these requirements are not being met at the District water system.  
 
Municipal Salt Pile, Parking Lot (PCS #6)  

Presently there is an uncovered salt/sand mixture pile (PCS #6) located within 180 
feet of the wells.  The salt pile is uncovered and is not located on an impervious surface.  
Salt piles must be covered at all times and be located on an impervious surface in order to 
prevent rain water from leaching salt into the water supply.  If water quality results show 
increased results above the Maximum Contaminant Levels and these results are 
attributable to the municipal pile, effective treatment will have to be installed or a new 
well will have to be established.   

Road salt is considered a potential contamination source because it can lead to 
elevated levels of sodium and chlorides in wells.  Salt is a relevant public health concern 
because of the effects of salt on hypertension.  Over the past 30 years, communities in the 
Northeast have reported higher sodium and chloride concentrations in private wells and 
public water supplies.  Many of these problems have resulted from improper salt storage. 

This general location is also used as a parking lot for the ballfield.  Although “no 
parking” signs have been installed, cars are frequently parked in this area, close to the 
wells.  Leaking automotive chemicals from parked cars can negatively impact the quality 
of groundwater sources.  Of particular concern is the gasoline additive MTBE, which is 
very difficult to treat.     
 
School Parking Lot (PCS #2) 
 In order to receive final approval of the District’s wells, the District acquired 
easements from two properties in order to protect the wells.  Acquisition of these 
easements was supposed to ensure that vehicles did not park within the wells’ sanitary 
protective area.  This condition is not currently being met.  During the windshield survey 
in July 2004, cars were found parking within the sanitary protective radius.  As 
mentioned above, leaking automotive chemicals from parked cars can negatively impact 
the quality of groundwater sources.     
  
Horse Pasture (PCS #5)   
 A horse pasture is located within the wellhead protection area, just north of the 
sanitary protective radius.  A horse pasture is considered a potential contamination source 
of pathogens associated with horse manure.  Pathogens found in manure include viruses, 
parasites, and bacteria such as fecal coliform (e. coli).  Vegetated buffer strips can serve 
as a filter for straining out pathogens from an active pasture.  In a relatively flat area, 
there should be a vegetated buffer strip of at least 50 feet between the pasture and the 
wells (Finley, 1987).  This pasture has only a few horses and is approximately 250 feet 
from the wells.    
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On-Site Septic Systems (PCS # 1, 4, 7) 

Septic systems are potential sources of bacteria, viruses, and protozoa which can 
cause gastrointestinal illness, cholera, hepatitis A, or typhoid if consumed.  In addition, if 
improperly used, such as for disposal of paints, solvents, petroleum products and other 
household hazardous wastes, septic systems can be a source of organic compounds as 
well.  Septic systems should be maintained regularly by pumping out wastes every 3-5 
years.  There is one septic system within the wellhead protection area PCS #4, in the field 
north of the wells.  The other two septic systems are located just outside of the wellhead 
protection area.  One system is the school’s septic, and the other belongs to the Methodist 
Church. 
 
Recreational Trail (PCS #3) 
 The Town recreational trail bisects the sanitary protection radius, passing close to 
the wells and wellhouse. This path is used by individuals riding snowmobiles, ATVs, 
horses, cars, motorbikes, and bicycles.  In addition the path is used by x-country skiers 
and dogsled teams.  All of these uses pose potential risk to the water sources.  For 
example, motorized vehicles have the potential to spill petroleum products.  Dogsled 
teams can be a source of animal waste.  There is a 10 mph speed sign close to the pump 
house and local police and fish and game help enforce the speed limit.
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Table 3. South Main St. Water District Potential Contamination Sources (PCS’s) Inventory  

Property Tax 
Map ID Name / Address Property Use Potential Contamination Source 

(PCS) 
PCS # Location 

10-40 Warren School District 
11 School St. 

Warren, NH 03279 

School-  
Septic system 
Parking Lot 

 
Pathogens 
Automotive chemicals  

 
1 
2 

 
Outside WHPA 
In Sanitary radius 

10-237 ROW 
Town of Warren 

PO Box 66  
Warren, NH 03279 

 
Recreational trail used by ATVs, 
horses, cars, motorbikes, 
bicycles, dog sled teams, and x-
country skiers. 

 
Volatile organic chemicals 
Pathogens 

 
3 

 
In Sanitary Radius 

10-256 
Gary & Tammy Stevens 

447 NH RT 25 
Warren, NH 03279 

Residential – 
Septic system, household 
hazardous waste 
Horse pasture  

 
Pathogens 
 
Pathogens 

 
4 
 
5 

 
In WHPA 
 
In WHPA 

10-234 Town of Warren 
PO Box 66 

Warren, NH 03279 

Town Offices 
Salt/Sand Storage 
Parking Lot 

 
Sodium Chloride 
Automotive chemicals from parking 
lot  

 
6 

 
In Sanitary Radius 

10-234-1 South Main St. Water District 
South Main Street  

PO Box 218 
Warren, NH 03279 

Water Supply    

10-236 Methodist Church 
13 School St. 

Warren, NH 03279 

Religious- 
Septic System 

 
Pathogens 

 
7 

 
WHPA 

10-140 David & Helen Caverhill 
457 NH RT 25 

Warren, NH 03279 

Field    

7-20 John & Ethel Geist 
Hollandale Apt 5J 

Clifton Park, NY 12065 

Forested    

7-19 King Forest Industries 
53 East Side Rd. 

Wentworth, NH 03282 

Forested    
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B. Scenic View Campground 
An inventory of potential contamination sources (PCSs) is presented in Table 4 below.  

The locations of these PCSs are presented in Figure 9. Eight PCSs have been identified within 
500 feet of the wells #2 and #3.  Five PCSs are located within the sanitary protection areas, 
within 150 feet of the wells.  The sanitary protective area should be maintained in a natural state 
except for structures and activities necessary for the maintenance of the well that do not pose a 
contamination risk to groundwater. Currently these requirements are not being met for the 
campground’s water system.  

 
Dirt Road (PCS #1) 

Roads are considered potential contamination sources because of the potential for spills 
from automobiles. The road is used primarily by the owners of 5 recreation vehicles.  Volatile 
organic chemicals, and the gasoline additive MTBE are just some potential contaminants.  
Volatile organic chemicals (VOC’s) volatilize rapidly and thus are less of a concern for surface 
water supplies.  However, VOC’s have the ability to contaminate groundwater supplies.  Perhaps 
of greatest concern is the potential for MTBE to contaminate a groundwater supply.  MTBE is a 
gasoline additive which is extremely difficult to treat.   Data from state environmental agencies 
in the Northeast revealed that drinking water supplies for over 15 million Americans are 
contaminated with MTBE.  Even at trace levels, MTBE renders water undrinkable due to foul 
taste and odor (Environmental Working Group, 2004).   
 
Recreation Vehicles (PCS #2) 

There are 8 recreational vehicles (RVs) located within the sanitary radius.  One RV is 
approximately 6 feet from the well.  During a site visit a gasoline can was found next to RV just 
feet 6 from the well.  There is the potential for spills to occur from household hazardous waste.   
 
Septic Systems (PCS #3-5) 

As mentioned previously, septic systems are a source of pathogens.  In addition, if 
improperly used, such as for disposal of paints, solvents, petroleum products and other household 
hazardous wastes, septic systems can be a source of organic compounds as well.  According to 
the campground owner, septic system PCS #3 has been pumped once in ten years PCS #4 has 
been cleaned out once and PCS #5 is not used much and has not yet been pumped. 
 
Patch Brook (PCS #6) 

Well # 2 is located in the bank of Patch Brook.  Due to this location, the well may, during 
certain times of the year, draw water directly from Patch Brook.  Ground water  “under the direct 
influence of surface water" means the groundwater source is located close enough to nearby 
surface water, such as a river or lake, to receive direct surface water recharge. If a portion of the 
groundwater source's recharge is from surface water, the groundwater source is considered at risk 
of contamination from pathogens such as Giardia lamblia and viruses, which are not normally 
found in true groundwaters. 
 
Dirt Road (PCS #7) 
 There are several dirt roads within the sanitary protective radius for well #3.  See PCS # 1 
for concerns. 
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Recreational Vehicles (PCS #8) 
 There are 3 motor homes located within the sanitary protective radius for well #3.    
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Table 4. Scenic View Campground Well #1 Potential Contamination Sources (PCS’s) Inventory  

 
Property Tax 

Map ID 
Property Use Potential Contamination 

Source (PCS) 
PCS # Well # Location 

12-12 Dirt Road Volatile organic compounds 1 2 In Sanitary Radius 
12-12 

8 Motor Homes 
Household hazardous waste 
Volatile organic compounds 

2 2 In Sanitary Radius 

12-12 Multiple Dirt Roads Volatile organic compounds  2, 3 Within 500 feet 
12-12 Septic System Pathogens 3 2, 3 Within 500 feet 
12-12 Laundry Septic System Nutrients 4 2, 3 Within 500 feet 
12-12 Pool Septic System Pathogens 5 2, 3 Within 500 feet 

 Patch Brook Groundwater Under the Direct 
Influence of Surface Water 

6 2 In Sanitary Radius 

12-12 Dirt Road Volatile organic compounds 7 3 In Sanitary Radius 
12-12 3 Motor Homes Household hazardous waste 

Volatile organic compounds 
8 3 In Sanitary Radius 
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IV. MANAGEMENT OF RISK 
After reviewing the inventory of potential contamination sources for each of the water 

systems, the Source Water Protection Committee developed a list of management priorities.  
These activities are discussed more specifically in the summaries and tables below.   

A. Town-Wide Activities 

Education and Outreach 
The Warren Source Water Protection Committee and its partners will implement an 

education and outreach campaign.  Public education and outreach are central to this plan because 
increased awareness leads to better management of contamination risks within the wellhead 
protection areas.  The campaign will include encouraging the Warren Elementary School to take 
advantage of Project WET activities (Appendix 1), distribution of educational brochures (See 
Appendix 2) to town residents and users of the recreation trail (such as local snowmobile club), 
communication with Warren Department of Parks and Recreation regarding parking within the 
sanitary protective radius (Appendix 3).   
 

Source Water Protection Committee 
The Warren Source Water Protection Committee will oversee implementation of the 

measures outlined in this Source Protection Plan.  After the management activities in this 
plan have been implemented, the Committee will meet once per year, at a minimum, to 
review the plan.  The Steering Committee will be composed of members such as: 

a. Water System Operators 
b. Health Officer 
c. Selectmen 
d. A member of the Planning Board 
e. A representative from the Warren Elementary School 
f. A Warren resident 
g. A representative from the Warren Highway Department 
h. A representative from the Fire Department 

 

B. South Main St. Water District 

Education and Outreach 
The District will communicate by letter with property owners within the wellhead 

protection areas, (Appendix 4) and with Permitting Agencies (Appendix 5). The District will 
write a letter to the Village School to request that parking occur outside of the sanitary protective 
radius and that the school septic system be regularly maintained.  In this letter the District will 
remind the school about the existence of the conservation easement which was developed to 
protect the drinking water sources. 

Relocation of Municipal Salt Pile 
 The South Main St. Water District has secured written support from the Warren Board of 
Selectmen to relocate the municipal salt pile.  A new location has been identified and secured.  
The District is currently applying for a Source Water Protection Grant from NH DES to help 
defray the costs of constructing a building to house the salt pile. 
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Table 5. Management activities for South Main St. Water District, Warren, New 
Hampshire. 
 
Concern Action Responsible 

Party 
Date  
Completed 

Water Resources Education 1. Encourage teachers at the 
Warren Village School to attend a 
Project WET workshop.  Project 
WET provides teacher with a 
ready-made water resources 
curriculum which fits NH core 
curricula. 

2. Distribute source water protection 
brochure to town residents . 

Warren Source Water 
Committee 
 
 
 
 
 
Warren Source Water 
Committee 

 

Warren Elementary School Septic 
System 

Write letter to School District reminding 
them of location of District wells, 
importance of septic system 
maintenance, the existence of the 
conservation easement, and that no 
parking should take place within the 
sanitary radius. 

South Main Street Water District  

Recreational Trail / Ball Park Parking Distribute an educational brochure 
about source protection as it relates to 
using the recreation trail and ball fields.  
The brochure will discuss potential 
contamination sources relating to 
recreation and parking in the sanitary 
radius.  This brochure will be 
distributed to the local snowmobile 
club, town residents and the warren 
Department of Parks and Recreation.  
Send letter to Warren Parks and 
Recreation Department regarding 
protection of wells.  Communicate with 
snowmobile club, and other users.   

Warren Source Water 
Protection Committee 

 

Septic System, household hazardous 
waste 

Write letters to the property owners 
within the WHPA.  Request that they 
properly maintain their septic system 
and dispose of household hazardous 
waste at specified collection days. Alert 
owner of horse pasture that horse 
manure is a potential source of 
contamination.   

South Main Street Water District  

Source Water Plan Implementation and update by Source 
Water Protection Committee. 

Source Water Protection 
Committee. 

 

Town Salt Pile Apply for 2005 Source Water 
Protection Grant from New Hampshire 
Department of Environmental Services. 
Purpose of project to relocate 
municipal salt pile and construct 
building. 

South Main Street Water District  
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C. Scenic View Campground Management Activities 
 
Lack of backflow prevention. 

Although not currently required by NHDES, the installation of backflow prevention at 
each spigot would greatly increase protection of water sources. 
 
Relocation of Recreation Vehicle. 

Currently there is a mobile home located 6 feet from well #2.  This makes the well 
vulnerable to spills, tampering and potential accidents.  Ideally the mobile home should be 
relocated.  If this is not possible, residents should be made aware of the well’s location and the 
importance of protecting this source.   
 
Septic Systems. 

There are a number of on-site septic systems located within the campground property.  
These systems should be used and maintained properly.  Generally, septic tanks should be 
cleaned out every three to five years, depending on the size of the tank and the amount and 
quality of solids entering the tank. As a rule of thumb, the clean-out interval is determined on 
the basis of 100 gallons of tank capacity per person per year. For example, a 1,000-gallon tank 
used by a family of two should be cleaned after five years [1,000 gal ÷ (100 gal per year x 2 
people) = five years]. Checking sludge and scum build-up can be an unpleasant task. The best 
suggestion for determining a maintenance schedule is simply to have the tank pumped at 
regular intervals. The cleaning of a tank should be done by a commercial septic tank cleaning 
service (Jemison 2004).   
 
Source Protection Education . 

Distribute a source protection brochure which describes the sources of the campground’s 
water and the necessity for protecting these sources. 
 
Groundwater Under the influence of Surface Water.   

Check to see if well #2 is directly under the influence of surface water from Patch Brook.  A 
water system may either conduct a hydrogeologic investigation to determine whether the source 
is hydraulically connected to a nearby surface water or Microscopic particulate analysis can be 
performed. The water system collects a sample of source water and sends the sample to a 
laboratory for a microscopic particulate analysis. If certain numbers or types of surface water 
organisms are found in the groundwater samples, the source is designated to be under the direct 
influence of surface water.  
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Table 7. Management of Potential Contamination Sources for Scenic View 
Campground, Warren, New Hampshire. 
 
Concern Action Responsible 

Party 
Date  
Completed 

Lack of backflow prevention Put in backflow prevention for each 
spigot. 

Scenic View Campground  

Location of recreation vehicle 6 
feet from well. 

Ideally relocate recreation vehicle 
from location. 
 
At very least educate residents 
living in the sanitary radius of 
vulnerability of well. 

Scenic View Campground  
 
 
September 
2004 

Septic Systems Use and maintain properly. Get 
tanks pumped every 3-5 years. 

Scenic View Campground  

Source Protection Education Distribute a source protection 
brochure which describes the 
sources of the campground’s water 
and the necessity for protecting 
these sources 

Scenic View Campground  

Groundwater under the direct 
influence of surface water 

Determine whether well #2 is under 
the direct influence of surface 
water.  Check if there is a hydraulic 
connection or conduct MPA testing. 

Scenic View Campground  

 

 

 
 
 
 
 
 
 
 



 21

V. EMERGENCY RESPONSE PLANS 
An emergency response plan describes the steps that would be taken if any or all of the 

sources from the two water systems became contaminated, declined in yield, or were lost for any 
reason.  These plans are located in Appendices 6 and 7. 
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VII. Figures 
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Scenic View Campground

South Main Street Water District

Figure 1.  Locator Map
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Water supply data from New Hampshire Department of Environmental Services.

Map prepared by:
J.O. Palmiotto, Northeast Rural Water Association
10/23/04

 



 24 

!A!A

Well #1

Well #2

Figure 2. South Main Street Water District  (WSID 2422010)
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Well #3

Well #2

Figure 3. Scenic View Campground  (WSID 2427040)
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Scenic View Campground

South Main Street Water District

Figure 4. Bedrock Geology
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Figure 5. Soil Map for South Main Water District

  

 660 0 660330 FeetWater supply data from New Hampshire Department of Environmental Services.

Map prepared by:
J.O. Palmiotto, Northeast Rural Water Association
10/23/04
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1 - Tunbridge-Lyman Rock Outcrop 15-25% Slopes
2 - Colton Loamy Sand 15-60% Slopes
3 - Kinsman Sand
4 - Madawaska Fine Sandy Loam 0-3% Slopes
5 - Groveton Fine Sandy Loam 0-3% Slopes
6 - Colton Loamy Sand 0-3% Slopes
7 - Croghan Loamy Fine Sand
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Well #3

Well #2

Figure 6. Scenic View Campground: Soils and Surface Water
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Map prepared by:
J.O. Palmiotto, Northeast Rural Water Association
10/23/04
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Sanitary Protective Area

1 - School Septic System
2 - School Parking Lot
3 - Recreation Trail
4 - Residential Septic System
5 - Horse Pasture
6 - Salt/Sand Storage, Parking Lot
7 - Church Septic System

Figure 7. South Main Street Water District: Potential Contamination Sources
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Map prepared by:
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Figure 8. South Main Street Water District: Parcel Map
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Water supply data from New Hampshire Department of Environmental Services.
1992 Orthophoto.

Map prepared by:
J.O. Palmiotto, Northeast Rural Water Association
10/24/04
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Figure 9. Scenic View Camprground: Potential Contamination Sources
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Figure 10. Scenic View Camprground: Parcel Map
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      VIII. Appendices 
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Appendix 1 

 
 
 
 
Water Division 

NH Project WET  

How to get WET in NH  

Project WET is available to all educators through six-hour workshops. Workshop 
attendees participate in hands-on, minds-on activities both indoors and out. As 
a workshop participant you will receive:  

• six hours of instruction  
• Project WET Curriculum and Activity Guide  
• supplemental water education materials  
• a certificate for professional development clock hours  
• a subscription to the Project WEB, an environmental education newsletter 

for NH educators  

WET workshops are conducted by trained facilitators throughout the year at 
various sites in New Hampshire. Interested schools, districts, and other 
organizations can request a WET workshop to be presented on-site. NH Project 
WET charges a nominal fee of $25 per participant, and requires a minimum of 
10 people.  

Please view our current workshop schedule to find one in your area or contact 
the state coordinator, Jessica Brock, at (603) 271- 3303, wet@des.state.nh.us to 
set up a workshop for your organization.  
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How to become 

involved 
 
 

 
• Serve on the Steering Committee 

• Attend source protection meetings 

• Help Identify land uses and possible 

sources of contamination 

• Assist with public education and 

outreach efforts  

 
 

How to Protect  
Water Quality 

 
 
 
• Recognize and manage possible 

sources of contamination. 

• Use hazardous products as directed 

and dispose of them properly. 

• Conserve water. 
 

 

 
 
 

What is Groundwater? 
 

Groundwater is the water that fills the 
small spaces between rock particles (sand, 
gravel, etc.) or cracks in solid rock.  Rain, 
melting snow, or surface water becomes 
groundwater by seeping into the ground and 
filling these spaces.  The top of the water-
saturated zone is called the “water table”. 

When water seeps in from the 
surface and reaches the water table, it 
begins moving towards points where it can 
escape, such as wells, rivers, or lakes. 

An aquifer is any type of geologic 
material, such as sand or sandstone, which 
can supply water to wells or springs. 

The groundwater which supplies 
wells often comes from within a short 
distance (a few miles) of the well.  How fast 
groundwater moves depends on how much 
the well is pumped and what type of rock 
particles or bedrock it is moving through. 
 

 

Where Does Your 
 

 

   Come From? 
 

 
 
 

South Main Street Water District 
 

is developing a 
 

Source Water Protection Plan 
 

With assistance from  
 

Northeast Rural Water Association 
187 Saint Paul Street 

Burlington, Vermont 05401 
www.neruralwater.org 

 
 

 

DRINKING 
WATER 
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Warren Town Hall 

 

A community effort to 
protect public wells 

 
New Hampshire’s drinking water 

supplies are facing increasing threats from 
factors such as  septic systems, MtBE in 
gasoline, leaking underground storage 
tanks, and stormwater runoff.  Whether a 
public water system relies on ground water 
or surface water, protection of a water 
system’s source is crucial.  Source water is 
untreated water from streams, rivers, 
lakes, or underground aquifers, which is 
used to supply both public drinking water 
systems and private wells.   In regions 
where several public water systems are 
close to one another, share the same 
aquifer or surface water supply, or are 
threatened by the same potential sources 
of contamination, it makes sense to form 
partnerships to work collaboratively on a  
unified plan to protect drinking water 
resources. 

 

 

There are four public drinking 
water systems in Warren: South Main 
Street Water District, Glencliff 
Improvement Coop, Moose Hillock 
Campground, and Scenic View Mobile 
Home Park and Campground.  
Although water quality is currently fine, 
these sources draw water from 
groundwater aquifers and are vulnerable 
to contamination from land use activities.  
All of these public drinking water systems 
provide valuable services to Warren.  For 
example, the South Main Street Water 
District supplies water to  
the elementary school, a medical center, 
2 restaurants, 2 churches, a general  
 
 

 

store, the Town Library, Town Offices, 
KP Hall and a number of residents.   
 
For more information contact: 

 
Chuck Sackett 

South Main Street Water District  
(603) 764-9975 

cnsjr2000@yahoo.com   
 

Jennifer Palmiotto, 
Source Water Specialist 

1 800 55 NERWA ext 325 
jpalmiotto@neruralwater.org 

 

 

 

         
                                              Examples of Source Water Contamination 
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          Appendix 3 

South Main Street Water District  
Letterhead 

Date 
 
Dear Warren Department of Parks and Recreation: 
 

A Source Protection Plan has been developed to protect the South Main Street Water District 
drinking water supplies.  The purpose of the plan is to identify potential vulnerabilities of these water 
sources and to manage these in order to maintain the quality and quantity of our public drinking water 
sources. Copies of the plan are available at the Town Hall. 

As you can see from the attached map, a recreation trail and a ball field are located close to our 
wells.  We need your assistance in helping to protect the water quality of these important sources.  You 
can help us protect the water by making sure that users of the ball field do not park within 200 feet of 
our wells.  We have posted “no parking signs”.  Additional support of this effort would be appreciated.  
In addition, we need assistance educating users of the recreational path.    The Town recreational trail 
bisects the sanitary protection radius, passing close to the wells and wellhouse. This path is used by 
individuals riding snowmobiles, ATVs, horses, cars, motorbikes, and bicycles.  The trail is also used by 
x-country skiers and dogsled teams.  All of these uses pose potential risk to the water sources.  For 
example, motorized vehicles have the potential to spill petroleum products.  Dogsled teams can be a 
source of animal waste.  Please help us educate users to be careful to prevent spills, to call the town hall 
to report spills, and to pick up after and dog waste.   

Thank you for your support in helping us keep our drinking water safe and clean. 
 
Sincerely, 
 
 
XXXXX 
South Main Street Water District 
 
 
Encl. Figure 2 
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Appendix 4 

 
 

South Main Street Water District  
Letterhead 

Date 
 
Dear Resident of Warren: 
 

A Source Protection Plan has been developed to protect the South Main Street Water District 
drinking water supplies.  The purpose of the plan is to identify potential vulnerabilities of these water 
sources and to manage these in order to maintain the quality and quantity of our public drinking water 
sources. Copies of the plan are available at the Town Hall.   

The purpose of this letter is to ask your cooperation in ensuring safe drinking water.  If we 
are all careful, we can protect our current and future drinking water resources from contamination. 

Your property has been identified as being located within the area from which water flows to a 
public well. Within a wellhead protection area, land uses and/or naturally occurring materials may cause 
a public water system to become vulnerable to contamination.  While naturally occurring contaminants 
can usually be controlled by treatment methods, property owners can manage potentially contaminating 
land uses.   

Activities such as improperly disposing of household hazardous wastes (i.e. paint thinner) and 
motor oil, neglecting septic system maintenance, overuse of lawn care products, and the occurrence of 
home heating fuel spills all have the potential to contaminate a water source.  Many of the negative 
impacts associated with these activities can be avoided with good management.  For example, septic 
systems are designed solely for organic wastes and are not capable of treating household hazardous 
waste.  Instead this waste should be disposed at a Household Hazardous Waste Collection Day.  Septic 
systems should be pumped on a regular basis (approximately every 3-5 years) to avoid septic system 
failure.  By following the information on the attached brochure, you can avoid activities which could 
threaten water quality.  Please take the time to review the enclosed brochure.  We need your help to 
protect this valuable source of drinking water! 

A map showing the location of the wellhead protection area is enclosed.  This letter is being sent 
to all property owners, whose property intersects with the wellhead protection area.  Please feel free to 
contact me for additional information (603) XXX-XXXX.   
 

Thank you for your cooperation in keeping Warren’s drinking water safe. 
 
Sincerely, 
 
 
South Main Street Water District 
 
 
Encl. Figure 2 
 Brochure 
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Appendix 5 
 

South Main Street Water District 
Letterhead 

 
Date 
 
Dear State, Local and Regional Officials: 
 

Enclosed is a map showing the Wellhead Protection Areas two Public Water Systems located in 
Warren, New Hampshire.  A wellhead protection area consists of the surface and subsurface area from 
or through which contaminants are likely to reach a water supply source.   

Land use activities located within these areas have the potential to adversely impact water quality 
of the associated wells.  If the water that supplies our wells becomes contaminated, it may be impossible 
to treat the water so that it can continue to be used for drinking water.  We are proactively trying to 
protect are water sources by implementing a source protection plan of which this letter of notification is 
a part.  

We are contacting you to request your assistance in protecting these water supplies.  There are a 
number of ways in which your agency may be able to help with protection that can help reduce the 
possibility of contamination of the water supply.  For example, please keep us informed of any related 
land use decisions or permitting issues and involve us in the planning and decision process where it is 
deemed appropriate. 

On behalf of the Town of Warren, I would like to thank you for your attention to this matter.  If 
you have any questions or if I can be of some assistance please feel free to call me at (603) XXX-
XXXX. 
 
Sincerely, 
 
XXXXXXX 
South Main Street Water District 
 
 
Encl. Figure 1 
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Appendix 6 
 

Emergency Response Plan 
For 

South Main Street Water District 
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Appendix 7 
 

Emergency Response Plan 
For 

Scenic View Campground 
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Appendix 8 

 
Water System Photos 
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South Main Water District 

 
 
 
 
 
 
 
 
 

 
 

View of Municipal sand pile from South Main Street 
Water District Pump House.  

 

 
 
Sand pile is located within the sanitary protective area, 
within 180 feet of the District wells. 
 
 
 
 
 

 
 

Horse pasture and residence located North of District 
wells in source protection area. 

 
 
View of recreation path which runs between South Main 
Street Water District pump house and wells. 
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Scenic View Campgound 
 

  
 

View of campground Entrance. 
 

 
 

Location of well #2 next to RV and behind tree.   

 
 

Well is located within six feet of RV. 
  

 


