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"The primary thrust of this proposal addresses the need for collaborative  
drinking water resource planning among three municipalities." 

 
"Thoughtful planning which works to balance economic growth with  

groundwater protection will assist in maintaining the viability of  
common drinking water resources into the future." 

 
 

Quotes from cover letter to Source Water Protection Grant application, November 28, 2001 
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Map prepared September 4, 2003
NH Dept. of Environmental Services
In Cooperation with the
Lakes Region Planning Commission

1 0 1 2 Miles

N

Belmont Zoning 2002
Commercial (C)
Industrial (I)
Rural (R)
Residential Multi-Family (RM)
Residential Single-Family (RS)
Village (V)

Northfield Zoning 2002
Commercial/Industrial (CI)
Conservation (CONS)
Residential (R1)
Multi-Family Residential (R2)

Tilton Zoning 2002
Downtown (DN)
General Commercial (GC)
Industrial Park (IN)
Medium Density Residential (MR)
Mixed Use (MU)
Rural Agricultural (RA)
Resort Commercial (RC)
Regional Commercial (RG)
Village Residential (VR)

Stratified Drift Aquifer
Transmissivity (ft2/day)

0 - 1000 ft2/day
1000 - 2000 ft2/day
2000 - 4000 ft2/day

Map 2: Stratified Drift Aquifer
and Zoning (2002)

Stratified Drift Aquifer data provided by the U.S. Geological
Survey NH/VT office.
Zoning - developed by the Lakes Region Planning
Commission (current as of 2002)
Public Water Supply data maintained by NHDES monthly.
Base map - generalized from 1:100,000-scale USGS
digital line graph data provided by GRANIT at
Complex Systems Research Center, UNH.

BELMONT

TILTON

NORTHFIELD

Aquifer boundary
Approximately located
Inferred
Concealed
Study Area boundary/closure line
Stream or Shoreline
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!"#X
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Wellhead Protection Areas - Bedrock Wells
Wellhead Protection Areas - Gravel Wells
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Appendix I 

Review of the current zoning ordinances and regulations of each town, focusing  
on those aspects which relate to the protection of groundwater.   

 
 
 
 
 
 

 
 
 

 
 
 

 
 
 

 
 
 
 

 
 
 
 
 
 
 



 

The following is a review of the current zoning ordinances and regulations of each town, 
focusing on those aspects which relate to the protection of groundwater.  For additional 
information on town ordinances and regulations please refer to the complete documents, 
available in the Town Halls of each town. 
 
Tilton 
 
Zoning Ordinance 
 
The Tilton Zoning Ordinance (2003) defines the word aquifer in its definitions section 
(Article II.) as "a soil deposit with capacity to transmit and store a large amount of 
groundwater, having the potential to meet public or private water needs."  The town of 
Tilton has not established an aquifer protection district or overlay zone with specific 
provisions to safeguard the aquifer.  The aquifer map is not referred to in Tilton's 
regulations.  Although no specific aquifer protection district is established, there are other 
provisions found within Tilton's Zoning Ordinance which acknowledge the importance of 
the protection of the aquifer and/or contain provisions which reduce the potential for the 
aquifer to become polluted, as outlined below. 
 
The Wetlands Conservation District (Article XIV), which was adopted in March 1986, 
refers to the protection of the aquifer in its Purpose section: "It is intended that this 
chapter shall: Prevent the development of structures and land uses on naturally occurring 
wetlands which will contribute to the pollution of surface and groundwater by sewage 
and/or toxic substances. ... [and] Protect potential water supplies and existing aquifers 
and aquifer recharge areas."  The Wetlands Conservation District is defined as areas with 
poorly drained or very poorly drained soils based on the 1968 SCS Soil Survey for 
Belknap County.  Within the district, uses are permitted which will not negatively impact 
the resource; all other uses require a Special Exception.  In locations with Very Poorly 
Drained Soils, a public hearing is required, and one of the determinations necessary is 
that the "proposed use shall not cause pollution of surface or groundwater".  The town 
acknowledges the importance of keeping surface and groundwater free from pollution, 
although no specifics are provided for making this determination.  
 
In the Industrial Park District, Special Exceptions are required for the following uses 
which have the potential to impact groundwater without proper management practices: 
the bulk storage of fuel, chemicals, or flammable materials and salvage yards and 
junkyards.  These uses are not allowed in any other zone.  Motor vehicle 
repair/maintenance shops and gasoline sales are permitted in the General Commercial 
and Regional Commercial zones, and require Special Exceptions in the Regional 
Commercial zone.  In the Downtown zone, gasoline sales are permitted but motor vehicle 
repair/maintenance shops require a Special Exception. 
 
Tilton also has Excavation Regulations within its zoning regulations (Section 3.2).  The 
Chart of Permitted Uses (Article 6) of the Zoning Ordinance indicates that the removal, 
excavation, and processing of earth materials is only permitted by Special Exception in 
the Industrial zone.  The ZBA is instructed to make its determination to issue a special 



 

permit after obtaining technical advice from the Soil Conservation Service through the 
Belknap County Soil Conservation District (currently the Natural Resources 
Conservation Service and the Belknap County Conservation District), "and may set such 
restrictions as are just and in the best interest of the Town of Tilton."  Provisions are 
included for restoring the excavated area "to an acceptable condition within ninety days 
after depletion of the deposit or completion of the work." 
 
The town of Tilton does not allow the stockpiling and land spreading of Class B sewage 
sludge and the land spreading of industrial paper mill sludge containing hazardous 
materials and toxic substances, excluding septage/sewage/sludge generated in the town 
itself.  (Section 3.2.5) 
 
Site Plan Review Regulations 
 
The Site Plan Review Regulations of Tilton (March 1992) have some components which 
relate to the protection of aquifer resources.  One of the purposes of the regulations are 
"To provide for the safe and attractive development or change or expansion of use of the 
site and to guard against such conditions as would involve danger or injury to health, 
safety, or prosperity by reason of: (2) Inadequate protection for the quality of 
groundwater."  As part of the information required on site plans, natural features should 
be shown (although aquifer boundaries are not referenced specifically).  The Planning 
Board can require the developer to provide an environmental and economic impact 
statement, which may require documentation on ground and surface water quality, 
amongst other items.  In the "Design and Construction Requirements" section it states 
that the design of the development should fit the existing natural (as well as man-made) 
environments with the least stress, including the fact that provisions should be made for 
the protection of natural features, although specifics are not detailed. 
 
Subdivision Regulations 
 
The Subdivision Regulations for the Town of Tilton (June 2003) contain information 
which relates to the long-term viability of the town's drinking water supply.  For 
example, in the section which describes preliminary layout requirements, one 
requirement is to provide information on existing private/public wells as well as the 
results of each percolation test hole and soil conditions information to show that the lots 
can support on-site water and waste disposal if they are necessary "without danger of 
contamination of water supply on such lots or on other property".  (Section 4.4.D) 
 
In the General Requirements for the Subdivision of Land (Section VI), two provisions 
relate to water supply protection.  First, the applicant needs to take into account the 
preservation and protection of existing features so that the natural environment is 
preserved; the aquifer is not listed specifically but the list is not all-inclusive.  Second, the 
Planning Board needs to consider the impact of a proposed subdivision on services 
including water supply and storm drainage.  Section 6.6 of the General Requirements 
focuses on the storm drainage system, stating that the removal of surface waters should 
not adversely affects neighboring properties or the public stormwater system and will 



 

reduce flooding, erosion, and sedimentation.  Specific details on designing stormwater 
management systems to minimize impacts to water quality are not included, but runoff is 
addressed.  The water system General Requirements are outlined in section 6.8, including 
a requirement to include the well location of any individual wells as well as the protective 
radius on the plan. 
 
Section VII of Tilton's Subdivision Regulations outlines extensive Design Standards for 
All Roadway Improvements, including provisions for the storm drain system.  The 
requirements of a drainage study/stormwater management report to be submitted and 
reviewed by the Town or its Agent include: indicating the project location and watershed 
area; providing a watershed area plan showing the boundaries of each drainage area and 
sub-area; riprap design calculations meeting the requirements of a guidance document for 
stormwater management; and runoff calculations. 
 
Belmont 
 
Zoning Ordinance 
 
The Belmont Zoning Ordinance (2003) contains an Article on Performance Standards 
(Article 7), and Section A focuses on specific performance standards for aquifer 
protection.  This section begins with a definition of a stratified drift aquifer.  It then 
indicates that gravel/stratified drift wells are those shown on NHDES's map entitled 
"Drinking Water Resources and Potential Contamination Sources for the Town of 
Belmont", with the date of March 15, 1999 and as amended by NHDES. 
 
This section then identifies stratified drift aquifers as valuable sources of community and 
individual drinking water, and points out their susceptibility to pollution.  For this reason, 
the prohibited uses outlined in NH RSA 485-C: 12 "shall not be allowed within the gravel 
stratified drift wellhead protection areas identified on the above mentioned plan."  The 
prohibited new uses outlined in NH RSA 485-C: 12 are: the siting or operation of a 
hazardous waste disposal facility as defined under RSA 147-A; the siting or operation of 
a solid waste landfill; the outdoor storage of road salt or other deicing chemicals in bulk; 
the siting or operation of a junk or salvage yard; the siting or operation of a snow dump; 
and the siting or operation of a wastewater or septage lagoon.  Currently the additional 
level of protection afforded by the performance standards described above only apply to 
the wellhead protection areas; although regulating uses in wellhead protection areas to 
protect current drinking water supplies is critical, currently there is no language for 
mitigating impacts in the entire direct recharge area of the stratified drift aquifer to 
increase protection of current drinking water supplies as well as potential future supplies. 
 
Treated soils are regulated in Article 12, Section F, Part 3.  Restrictions on the placement 
and use of this material include not allowing its placement or use within a recharge area 
of any sole source drinking water supply, within 100 feet of any surface water, and within 
25 feet of a wetland.  In addition, pre and post soils and/or water testing could be 
required. 
 



 

In the Definitions Article (Article 14), the definition for Industrial Use includes uses 
which are not permitted in town, including tanneries, fertilizer plants, and processing of 
ammonia, chlorine, petroleum or explosives.  Uses not permitted include those above, but 
are not limited to those.  
 
Within the Performance Standards for Manufactured Housing Park and Manufactured 
Housing Subdivision Section (Article 7, C.), the total lot area is reduced by the amount of 
non-buildable area before determining the number of units allowed on the lot.  Non-
buildable area includes wetlands, wellhead protection areas, and wells. 
 
Within the Agricultural Animals section of the Belmont Zoning Ordinance (Article 4, 
Section J), animal buildings, waste materials and grazing and keeping areas are required 
to be a minimum of 50 feet from wells, water bodies and wetland areas.  In addition, 
"no...groundwater runoff nuisance shall occur." 
 
Earth Excavation Regulations 
 
Belmont has Earth Excavation Regulations, November 1982, which include information 
relevant to the protection of the stratified drift aquifer.  Within the regulations, a 
definition for aquifer references a USGS map entitled "Availability of Ground Water", 
which is inconsistent with the more recent map referred to in the Zoning Ordinance.  
Applicants who want to excavate land and who aren't excluded by the provisions of 
section 3.1 need to apply to the Planning Board for an excavation permit.  This permit 
needs to include, amongst other requirements, "the elevation of the highest annual 
average groundwater table within or next to the proposed excavation", as well as a plan 
for the restoration of the area affected by the excavation.  The Planning Board will not 
grant a permit "where the excavation would substantially damage a known aquifer".  
Exceptions to needing to obtain a permit are: the excavation of less than 500 cubic yards 
of earth incidental to agricultural or silvicultural activities, normal landscaping, or minor 
topographical adjustment; excavation incidental to the lawful construction or alteration of 
a building or structure or parking lot or way including a driveway; excavation from an 
area contiguous to or from land in common ownership with stationery manufacturing and 
producing plants in operation as of the effective date of RSA 155-E using earth obtained 
from this area; excavation from a granite quarry; or excavation performed exclusively for 
the lawful construction or maintenance of a Class I-V Highway following certain 
provisions of the Earth Excavation Regulations. 
 
Site Plan Review Regulations 
 
Belmont has extensive Site Plan Review Regulations (April 2003) which contain sections 
relevant to the protection of the aquifer.  One purpose of the Site Plan Review 
Regulations is stated as "to protect environmental quality by means such as protecting 
groundwater...". Elements of the Applications Submission Requirements (Section 5) 
which pertain to aquifer protection include: the requirements of the Site Plan include the 
location of wells showing required well radius; the requirement for an Aquifer Plan 
which maps all known aquifers if the property is over or adjacent to a known aquifer (or a 



 

statement on the plan if not); and the requirement for a Stormwater Management and 
Erosion Control Plan and Report for projects with a cumulative disturbed area > 20,000 
square feet, construction/reconstruction of a street or road, disturbed critical areas, or 
construction of three or more dwelling units or a primary non-residential structure which 
includes a proposed schedule for the inspection and maintenance of all Best Management 
Practices.  The Narrative Overview needs to contain the projected increase in the number 
of auto trips per day as well as a list of significant environmental features (although 
aquifers are not referred to specifically here) amongst many other requirements.   
 
Where required by the Planning Board, a narrative description of ongoing maintenance 
requirements for water quality measures required by the stormwater management and 
erosion and sediment control plans shall be recorded on the deed (5.E.5.i.).  In addition, 
as required by law or as determined by the Planning Board, an environmental and/or 
economic impact statement prepared by a qualified consultant may be required, which 
may require documentation on a number of items including ground and surface water 
quality. (5.E.7.c.) 
 
Projects designated as "Minor" are exempt from submitting an Aquifer Plan and 
Stormwater Management and Erosion Control Plan and Report except in cases where the 
Planning Board determines otherwise.  Minor Projects are those projects where: all 
structure construction/reconstruction does not exceed 600 square feet; all disturbed area 
does not exceed 20,000 square feet; and no significant off-site impacts are generated. 
 
In cases where the Planning Board determines that environmental concerns may be faced 
during the construction process, the applicant will post a security to defray the cost of 
construction and of environmental protection, stabilization, and reclamation. 
 
Subdivision Regulations 
 
Belmont's Subdivision Regulations (June 2003) contain a number of provisions related to 
the protection of aquifer resources.  In the Plan and Report Requirements section of the 
Application Submission Requirements (5.D) there is a requirement for an Aquifer Plan 
which maps all known aquifers including those identified on the USGS maps or other 
applicable documents.  If there is a cumulative disturbed area > 20,000 square feet, 
construction or reconstruction of a street or road, a subdivision of more than three 
building lots, or disturbed critical areas then there is a requirement that a stormwater 
management and erosion control plan and report be submitted to the Planning Board.  
The Stormwater Management Plan needs to include, in addition to a number of other 
items, identification of watershed boundaries and information on temporary and 
permanent stormwater management and erosion and sediment control BMPs.  The 
Stormwater Management Report needs to contain a number of items, including a 
proposed schedule for the inspection and maintenance of all BMPs and runoff 
calculations. 
 
In the Narrative Overview section of Belmont's Subdivision Regulations (Section 5.E.1) 
significant features need to be addressed including a list of significant environmental 



 

features.  Although aquifers are not referred to directly, the example list is not all-
inclusive.  Under the Legal Documents and Permits section (5.E.5) there is a requirement 
that a narrative description of on-going maintenance requirements for water quality 
measures in the stormwater management and erosion and sediment control plans be 
recorded on the deed to the property where the measures are located.  Additional items 
which may be required by the Planning Board (5.E.7) include an environmental impact 
statement prepared by a qualified consultant which may require information on ground 
and surface water quality. 
 
In the case of Minor Subdivisions of three or fewer lots, applicants are exempt from the 
requirements of an Aquifer Plan and a Stormwater Management and Erosion Control 
Plan and Report except in cases where the Planning Board determines they are required 
when reviewing the application. 
 
The Design Standards section of the Subdivision Regulations (Section 9) 9.D provides 
design standards for Stormwater Management and Erosion Control including 
requirements for meeting BMP standards outlined in a guidance document and for 
controlling runoff.  In Section 10, Construction Standards for Streets and Roads are 
outlined, including requirements for adequate disposal of surface water runoff (10.E). 
 
Northfield 
 
While Northfield has the smallest percentage of aquifer area located within its town 
boundaries, it has the most extensive regulations to protect the aquifer.  The Northfield 
Zoning Ordinance (2003) contains an extensive Groundwater Protection Overlay District 
(Article 6, Section 2).  "The purpose of this ordinance is...to preserve, maintain, and 
protect from contamination existing and potential groundwater supply areas and to 
protect surface waters that are fed by groundwater.  The purpose is to be accomplished by 
regulating land uses which could contribute pollutants to designated wells and/or aquifers 
identified as being needed for present and/or future public water supply." 
 
Northfield's Groundwater Protection Overlay District follows almost exactly the language 
of the Model Groundwater Protection Ordinance developed by the NH Office of State 
Planning and the NH Department of Environmental Services, 2001, with a few 
exceptions.  The prohibited use of the siting or application of biosolids/sludge as well as 
the associated biosolids/sludge definition found in the definitions section are the only 
departure from the Model Groundwater Protection Ordinance. An analysis of the model 
ordinance is contained within the Implementation Strategies document. 
 
In Northfield, the Groundwater Protection District is an overlay of the stratified drift 
aquifers shown on the NHDES map entitled "Drinking Water Resources and Potential 
Contamination Sources for the Town of Northfield, NH", 10/29/99. The Groundwater 
Protection Overlay District Article defines performance standards for all uses in the 
district, unless the use is exempt under Article XI, described below.  It also outlines 
prohibited uses and conditional uses within the overlay district. 
 



 

The performance standards for the Groundwater Protection Overlay District cover the 
following topics: impervious surfaces and stormwater management; storage of animal 
manure, fertilizers, and compost; and storage of regulated substances.  If greater than 15 
percent or more than 2500 square feet of any lot are made impervious, a storm water 
management plan is required which is consistent with two guidance documents on Best 
Management Practices.  The stormwater recharged to groundwater must not result in the 
violation of Ambient Groundwater Quality Standards at the property boundary.  Best 
Management Practices outlined in a specified guidance document must be followed for 
the storage of animal manure, fertilizers, and compost.  Specific requirements are 
outlined for the storage of regulated substances with the capacity of five gallons or more 
including: storage in product-tight containers on an impervious surfaces; prevention of 
unauthorized entry; protection from precipitation for outdoor storage areas; distance 
restrictions from surface water, storm drains, and wells for locating outdoor storage areas; 
secondary containment for outdoor storage of regulated substances if in total there are 
greater than or equal to 275 gallons on one property; and clear labeling of storage 
containers. 
 
The following uses are prohibited in the Groundwater Protection Overlay District: the 
siting or operation of a hazardous waste disposal facility, a solid waste landfill, a 
junkyard, a snow dump, and a wastewater or septage lagoon; the outdoor storage of road 
salt or other deicing chemicals in bulk; and the siting or application of biosolids/sludge. 
 
Conditional Use Permits can be granted by the Planning Board for uses permitted within 
the underlying district if the use is or is involved in one or more of the following: the 
storage, handling, and use of regulated substances in quantities greater than 100 gallons 
or 800 pounds dry weight as long as a suitable plan is in place "to prevent, contain, and 
minimize releases from catastrophic events such as spills or fires which may cause large 
releases of regulated substances"; and any use that will render more than 15 percent or 
2500 square feet of any lot impervious, so long as "the proposed use is not a prohibited 
use and will be in compliance with the Performance Standards as well as all applicable 
local, state and federal requirements."  A more extensive look at each town's regulation of 
impervious surfaces can be found in the "Reductions in Recharge" section. 
 
Article XI of the Groundwater Protection Overlay District Ordinance lists a series of 
exceptions to the provisions of the ordinance as long as all applicable local, state, and 
federal requirements are complied with.  Exceptions include: all private residences; the 
sale, transportation, and use of pesticides as defined in RSA 430:29 XXVI; and 
underground storage tank systems and above-ground storage tank systems, which are 
exempt from inspections outlined in the ordinance.  Exceptions from following the 
Performance Standards which regulate stored substances (E-H) include: businesses or 
facilities where regulated substances are not stored in containers with a capacity greater 
than five gallons; storage of heating fuels for on-site use or fuels for emergency electric 
generation if certain provisions are followed; storage of motor fuel in tanks attached to 
vehicles for use by the vehicle; storage and use of office supplies; and household 
hazardous waste collection projects regulated under NH Code of Administrative Rules 
Env-Wm 401.03 (b)(1) and 501.01 (b). 



 

 
Site Plan Review Regulations 
 
Northfield's Site Plan Review Regulations (October 2002) contain regulations relevant to 
the protection of groundwater.  Within the Purpose section (Section 2) the protection of 
the quality of groundwater is listed as one intention of the regulations.  In the narrative 
impact statement requirement of the Application Requirements for both minor and major 
applications (Section 5.3.B.), applicants need to address a number of aspects including: 
changes in surface drainage; increased consumption of groundwater; pollution of water 
and/or air; and disturbance to other aspects of the natural ecology. 
 
Within the Major Site Plan Requirements (6.B) the plan for the site needs to include, 
along with many other items, zoning and special district boundaries, which presumably 
would include the Groundwater Protection Overlay Zone.  In addition, the plan needs to 
include the location of all physical/natural features; although aquifers are not specified 
they would be delineated by the Groundwater Protection Overlay Zone outline.  The 
location of all wells within 150 feet of the parcel also need to be indicated.  
Documentation which also needs to be submitted, where applicable, includes sufficient 
information to determine whether the development complies with the Zoning Ordinance. 
 
Within Section 7, Design Standards and Requirements for Site Plan Review, there is a 
section on stormwater drainage systems (7.8).  When describing instances where 
municipal stormwater drainage systems are not available, it states that "the goal of all 
such systems shall be to promote the natural absorption of stormwater back into the 
groundwater system"and that no increase in runoff from the property will be permitted.   
 
The Landscaping section (7.13) includes provisions for impervious surfaces.  For 
residential projects a minimum of 70% of the land area being developed is required to 
remain in its natural state or be maintained as a landscaped area, not covered by an 
impermeable material.  In a non-residential development a minimum of 30% of the land 
area being developed cannot be covered by an impermeable material.  The preference is 
for this remaining 30% of the land to be left in its natural state in cases where there are 
existing trees and forest cover.  This section also specifies that there will not be more 
than 150 feet of continuous improved parking surface in parking lots; the lots need to be 
interrupted by shade trees and landscaping to meet this requirement. 
 
There are a few other provisions of Section 7 relevant to the protection of groundwater 
resources.  Section 7.15 includes provisions for Underground Petroleum Storage Tanks, 
stating that all non-residential underground tanks for petroleum or petroleum by-products 
need to comply with the NH Water Supply and Pollution Control Commission rules, 
including all new non-residential tanks of any capacity whether or not the Water Supply 
and Pollution Control Commission invokes jurisdiction.  Section 7.16 deals with 
Hazardous and Toxic Materials, stating that the applicant needs to provide an impact and 
risk assessment on each material which will be received, handled, stored, processed, sold, 
or discharged "regarding public and worker health and safety, and other potential threats 
to the community and its natural resources." 



 

 
Subdivision Regulations 
 
Northfield's Subdivision Regulations and Road Design Standards (March 1998) also 
contain provisions related to groundwater resources.  Within the General Requirements 
for the Subdivision of Land (Section VII) there is a section on the Documentation of 
Impacts which says that if the Planning Board finds it necessary, the developer will need 
to provide a documented environmental and economic impact statement which may 
include documentation on ground and surface water quality (7.4).  Within Section VIII, 
Design Standards for Subdivisions, there are provisions for Road Design and 
Construction (8.1) which include Drainage provisions.  "The design of drainage 
structures and ditches will include an analysis of any adverse affects they may have on 
upstream and downstream public and private lands or facilities including but not limited 
to...contamination of public and private water supplies, ponds or pools, and wells."  
Finally, in Section 9.2, Conversions to Condominiums or Time-Sharing Units, part F, it 
states that drinking water supplies from groundwater will be "protected by restriction [on] 
land use and prohibiting all activity detrimental to water quality and quantity within the 
protective radius based upon the average daily demand on the system."  A table then 
follows outlining the protective radius based on system demand, stating that no sewer, 
sewage, or waste disposal system will be permitted within the protective radius. 
 
Excavation Regulations 
 
In Northfield's Excavation Regulations (April 1990) it states that the Excavation Plan 
within the Application for Permit (V) needs to include, along with many other 
requirements, all measures to control water pollution as well as the location of wells 
within 150 feet of the property boundary.  Within the Operation Standards section 
(Section VII) it states that appropriate water quality measures need to be integrated into 
the excavation process.  Most specifically, in the Prohibited Projects section (Section IX) 
it states that the Regulator "shall not grant a permit...where the excavation would 
substantially damaged a [known] aquifer, so [designated] by the United States Geological 
Survey."  This is reinforced in the Excavation Checklist found at the back of the 
regulations, which includes an item stating that the excavation will not substantially 
damage a known aquifer. 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Appendix II 

 Summary of State Regulations Pertaining to Groundwater Protection 
 
 
 

 



Source: Drinking Water Source Protection Program, NHDES, May 23, 2002             (continued on back) 
 
Notes: 
• This is simply a list of setbacks that are currently included in state regulations.  It is under review by the Drinking Water 

Source Protection Program of NHDES.  The list does not constitute a model or any kind of recommendations.  
Recommendations to change these setbacks may be forthcoming in the future. 

• Most land uses are prohibited within 200-400 feet of new community water supply wells because the water supplier must 
own or control this area. There are many existing wells, however, that are not protected by this “sanitary protective 
radius”. 

• The Shoreland Protection Act setback only applies to certain rivers (fourth order) and great ponds (greater than 10 acres). 

 

Summary of Setbacks for Protection of Drinking Water in State Regulations  
 

Land Use Type Drinking Water Well Surface Water Source of 
Public Drinking Water 

Septic System 75’ from property line (more for 
large systems unless there is 
monitoring)  

75’ from any surface water 
100’ – 125’ if special soils under 
Shoreland Protection Act 

Underground Storage Tank 
**for new tanks only. Old tanks are grand       
    fathered 

400’ from large community well 
200’ from small community well 
75 ‘ from private well 

75’ from any surface water 

Above Ground Storage Tank None None 
Pesticide Application 400’ from gravel pack public well 

250” from all other public wells  
special permits can be granted 

25’ from any surface water 
Usually 250’ from public water 
source as condition of permit 

Pesticide Storage 400’ from public wells (bulk 
storage is 400’ from any well) 
75 feet from private wells 

75’ from any surface water 

Pesticide Mixing 400’ from gravel pack public wells 
250’ from all other public wells 
75’ from private wells 

75’ from any surface water 

Hazardous Waste Storage, 
Disposal or Treatment Facility 

1000 – 3000 feet from zone of 
contribution of a public well 
Disposal facilities prohibited in 
GAA 

1000 – 3000 feet from intake 
Prohibited in watershed of Class A 
Rivers 

Landfill Prohibited within WHPA of a 
community or non-community, non-
transient well 

1000’ upgradient from any 
community drinking water supply 
reservoir or intake (up to ¼ mile on 
certain portions of designated 
rivers) 

Pet Cemeteries 200’ from private or community 
water supply 
400’ from municipal water supply 

200’ from private or community 
water supply 
400’ from municipal water supply 

Solid Waste Facilities: Transfer/ 
Recycling/Processing Facilities, 
Incinerators, etc. 

Prohibited only in wellhead 
protection areas reclassified GAA 

Shoreland Protection Rules prohibit 
within 250 feet. 

Treated Contaminated Soils Prohibited in recharge area of any 
sole source drinking water supply 

100’ from any surface water 

Buried Stump and Asphalt 75’ from any well 75’ from any drinking water supply  
Groundwater Discharge Permit 
Wastewater Facilities: lagoons, 
spray irrigation etc. 

Siting modeled and monitored to 
assure compliance at property line 

Siting modeled and monitored to 
assure compliance with surface 
water quality standards 

Biosolids Application – Sludge 
and Septage  

400’ from large community well 
300’ from all other wells  

500’from any drinking water supply 



On-site Stockpiling 500’ from nearest well – for septic 
300’ if sealed and covered  

500’ from surface water drinking 
water supply 

Biosolids Facility 500’ from any well 500’from any drinking water supply 
Outdoor Storage of Regulated 
Substances in Regulated 
Containers 

75’ from private wells 
400’ from public wells 

50’ from surface waters 

Junkyards Prohibited only in WHPAs 
classified as GAA 

Shoreland Protection Rules 
prohibits within 250 feet. 

Salt Storage Prohibited only in wellhead 
protection areas reclassified GAA 

Shoreland Protection Rules 
prohibits within 250 feet. 

Snow Dump Prohibited only in GAA  None 
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Summary of Technical Aspects of Impervious Surface Analysis 
 
 

 



Summary of Technical Aspects of Impervious Surface Analysis 
 
In order to determine the amount of impervious surface that covers the direct recharge area of the 
aquifer, an Impervious Surface Analysis was conducted.  This appendix summarizes the 
technical aspects of this analysis.  The Reductions in Recharge section of this report contains a 
less technical overview of the analysis and includes two larger full-color maps (Map 5 and  
Map 6). This analysis provides information to the three communities on the current extent of 
impervious surfaces overlying the aquifer. 
 
The first step in the analysis process was to digitize developed lands from USGS digital 
orthophoto quadrangles using the "Developed Land Mapping Standards" established by NH 
GRANIT. These guidelines specify digitizing to the obvious use boundary whenever possible; 
using the NHDOT road centerline where appropriate; and where the use boundary is 
indistinct, using either a 0.5 or 1 acre fixed size delineation based on availability of municipal 
water/sewer services.  Developed lands were only digitized in the direct recharge area of the 
aquifer.  Map 5 depicts this step in the analysis process. 
  
Map 5.  Current Developed Land-Interpretation of USGS Orthophotos 

 
Map 5 was then compared to Map 5.5, which depicts current developed land based on 
generalized New Hampshire land cover interpreted from Landsat photos.  This comparison was 
made to determine how consistent the generalized land cover maps from Landsat photos are to 
digitized developed lands maps using the "Developed Land Mapping Standards".  The developed 
lands appear to be delineated with a great deal of consistency utilizing the two different 
approaches.  This consistency indicates that it might be possible in the future to skip the 
digitizing step in the impervious surface analysis and utilize the existing generalized land cover 
maps from Landsat photos to apply the impervious surface coefficients.  This potential approach 
should be researched further. 
 
 
 
  



Map 5.5.  Current Developed Land-Generalized New Hampshire Land Cover 

 
Impervious surface calculations were then made using Map 5.  In order to estimate the amount of 
impervious surfaces overlying the aquifer, impervious surface coefficients, developed by the 
University of Connecticut Cooperative Extension, were applied to the developed lands data.  
Different impervious surface coefficients were developed for commercial zones, industrial zones, 
and residential zones, which provide an estimate of impervious surface coverage by zone.  
Residential zones were further broken down into minimum lot size categories with different 
impervious surface coefficients for each.  These residential impervious surface coefficients were 
applied to Belmont, Northfield, and Tilton based on the zoning ordinances of each of the three 
towns for all developed parcels. 
 
To simplify the analysis, it was assumed that developed land in each zoning category matched 
the zone where it was located.  For example, any development in a commercial zone was 
assumed to be a commercial land use; other uses in the zone such as residential were not 
differentiated.   
 
These calculations are illustrated in Map 6. The results of the calculations are depicted in Table 
18.  As an example of how to read the table, Belmont has 753.9 acres of land in the direct 
recharge area of the aquifer that is currently estimated based on the development digitized on 
Map 5 and the zone it is located in to be 10% impervious.  An explanation of which land use 
type is given which impervious surface coefficient is found in the following table. 
 

Explanation of Land Use Types for Impervious Surface Coefficients: 
Impervious Surface Coefficient Type of Land Use For This Impervious Surface Coefficient 

7.0 Residential (Minimum Lot Size = 2-5 acres) 
8.0 Residential ( Minimum Lot Size = > 5 acres)   

10.0 Residential (Minimum Lot Size = 1-1 ½ acres) 
16.0 Residential (Minimum Lot Size = ½-3/4 acres) 
28.0 Residential (Minimum Lot Size = 1/8-1/4 acres) 
53.0 Industrial 
53.5 Commercial/Industrial 
54.0 Commercial 

  



Table 18.  Estimated Acres Impervious 
 

Impervious 
Surface 

Coefficient 

Belmont 
Acres of 

Zone 
Developed 

Estimated 
Acres 

Impervious 
Belmont 

Northfield 
Acres of 

Zone 
Developed 

Estimated 
Acres 

Impervious 
Northfield 

Tilton 
Acres of 

Zone 
Developed 

Estimated 
Acres 

Impervious 
Tilton 

7.0 393.5 27.6  172.5 12.1 63.4 4.4 
8.0 - - 44.6 3.6 - - 

10.0 753.9 75.4 - - 97.6 9.8 
16.0 136.8 21.9 91.4 14.6 - - 
28.0 - - - - 18.3 5.1 
53.0 257.1 136.3 - - 44.6 23.6 
53.5 - - 180.5 96.6 - - 
54.0 142.2 76.8 - - 458.7 247.7 

TOTAL 1683.5 338 489 126.9 682.6 290.6 
 
Map 6.    Impervious Surface Analysis-Current 

 
This information assists in determining the current status of impervious surfaces in the direct 
recharge area.  Based on this impervious surface analysis, developed land is estimated to cover 
2855.1 acres of the direct recharge area of the aquifer.  Since 466 acres of the direct recharge 
area are surface water acres, these acres are not included in the following calculations.  An 
estimated 27% of the direct recharge area of the aquifer (land area only) is currently developed 
as defined by the "Developed Land Mapping Standards" described at the beginning of this 
section.  "Developed" does not equate to "impervious". By applying the impervious surface 
coefficients to these developed lands by zone, 755.4 acres of this developed land, or 7% of the 
direct recharge area of the aquifer (land area only), is estimated to be currently impervious.  This 
analysis does not distinguish between different transmissivities; the towns might consider taking 
this analysis one step further by determining current estimates for impervious surfaces in areas 
with the highest transmissivities. 
 

  



It is important to keep in mind that this estimate only illustrates the amount of impervious 
surfaces based on model coefficients for zoning types, not on actual zoning in the towns.  In 
some cases this analysis may underestimate the amount of impervious surfaces on a developed 
parcel if the zoning ordinance of the town the parcel is located in allows for a greater percentage 
of impervious surfaces than the coefficients approximate.  For example, the coefficients estimate 
an impervious surface coverage of 53% for developed parcels in an industrial zone, but the 
zoning ordinances of both Belmont and Tilton currently allow 75% lot coverage in the industrial 
zone.  By comparing the maximum lot coverage tables and information found in the Reductions 
in Recharge section with the coefficients of the impervious surfaces analysis, you will have a 
clearer sense of these potential variations if lots are developed to maximum allowed 
imperviousness.  This has implications both for the present estimate of impervious surfaces and 
for possible future increases in the impervious surface coverage in the direct recharge area of the 
aquifer. 
 
The next step in this impervious surface analysis would be to project the impervious surface 
coefficients onto the current zoning which overlies the aquifer, in order to calculate the potential 
amount of impervious surfaces which might cover the direct recharge area of the aquifer if the 
three towns were to be fully built-out.  The map and numbers derived from this type of analysis 
could be viewed as a starting point from which to examine potential future conditions, not as a 
factual representation of what lies ahead for the towns.  The first components of these projections 
were carried out and are described below.   
 
There are a number of assumptions which underlie this analysis which should be carefully 
reviewed before viewing the results.  Should the concepts underlying this approach be deemed a 
significant source of information for planning to the towns, a more comprehensive analysis could 
be conducted which addresses each of the assumptions outlined below. 
 
For this analysis it was assumed that there are no additional restrictions placed on the amount of 
impervious surfaces allowed in the direct recharge area of the aquifer in the zoning ordinances of 
each town.  It was also assumed that the impervious surface coefficients are a good estimate of 
impervious surfaces by zoning category, without taking into account that zoning ordinances 
might allow higher percentages of impervious surfaces in certain zones as described above.  As 
was noted in earlier sections of this report, additional restrictions are in place in some cases, and 
high percentages of impervious surfaces are allowed in other cases, which could be incorporated 
into a next-step level of analysis.   
 
This analysis did not remove certain categories of "unbuildable areas" prior to carrying out the 
calculations, which include conservation lands and very steep slopes.  As such, the resulting 
numbers may overestimate the amount of impervious surfaces which could potentially cover the 
direct recharge area of the aquifer.  Conservation lands are fairly minimal in the direct recharge 
area of the aquifer and so would not have a big impact on the projections. Still, a next-step level 
of analysis could subtract these and any additional unbuildable areas identified in each town's 
zoning ordinance from the base map before carrying out the analysis to project impervious 
surfaces into the future.  Surface waters, which are also "unbuildable", were subtracted from the 
total direct recharge area of the aquifer in the following calculations.  
 
Finally, just as in the current impervious surface analysis, it was assumed that all development in 
each zone conformed to that zone, without taking into account, for example, residential 
development in an industrial zone.   

  
 



This analysis projects that 24% of the direct recharge area could potentially become impervious 
based on current zoning delineations and the impervious surfaces coefficients for each zone type, 
based on the assumptions outlined above.  Map 6.5 depicts this analysis. 
 
Map 6.5.  Impervious Surface Analysis-Projected Based on Zoning 
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