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Presentation 
Overview

1) Types of water sources 
2) Planning process
3) Discussion of what makes a 

good well site
4) Case Study 1 – Errol NH
5) Case Study 2 – Whip O Will 

MHP Plymouth NH
6) Final Thoughts



Water Supply 
Sources

Surface Water
• River/Stream Withdrawal
• Lake/Pond

Ground Water
• Overburden Wells

• Gravel Well (Natural Gravel)
• Gravel Well (Gravel Pack)
• Spring
• Dug Well

• Bedrock Wells



Overburden 
Supply Sources

• Limited areas of sand and gravel aquifer* in the State of NH
• Typically shallow (less than 100’)
• Often easier to develop high yields when adequate aquifer is 

present.  Yields >100 gpm are common.
• Often have good water quality
• Typical contaminants of concern are nitrate and 

iron/manganese
• Can be highly susceptible to impacts from land use and 

susceptible to drought.

*term “aquifer” is often discussed but not always understood



Anatomy of Groundwater Sources

Dug Wells, Springs, and Driven Wells

Source: Maine DEP



Bedrock 
Supply Sources

• Difficult to predict yield prior to drilling
• Typically deep (average of ~350’, sometimes over 1,000’) 
• Can be difficult to obtain adequate yield
• Highly variable water quality depending on area
• Typical contaminants of concern are metals (iron, 

manganese, arsenic), and radionuclides. 
• Can be highly susceptible to impacts from land use and 

susceptible to drought.

*term “aquifer” is often discussed but not always understood



Anatomy of Groundwater Sources

Dug Wells, Springs, and Driven Wells

Source: Maine DEP



Do I Need to Plan for a New Source?

Questions to Ask:

•Does system have limited source diversity (all sources at one well 
field)?

• Is well field in an area with adequate sanitary and source 
water protection?

•What percentage of TESTED source capacity is being used
• Using 50% or less is ideal

•Has yield or pumping level been declining over time?

•Have there been any changes in water quality or current issues?

•Has there been development or land use changes that could 
impact the source?



PLANNING AHEAD

•Larger systems should have more source diversity, but all systems 
should strive for adequate reserve capacity 

•Need to look at current sources holistically
• Yield Trends
• Water Quality Trends
• Source Protection

•Source development from concept to well operation typically 
Takes 1-3 years.

•New source costs vary widely (~$50,000 to $1M+), more later..

•Plan ahead and budget before an emergency situation arises

•PLAN FAR AHEAD

•



A Few Thoughts :

•The closer a well is pumped to it’s maximum capacity as dictated 
by hydraulics, the probability and rate of yield decline with 
increase.  Therefore it’s important to identify decline early. 

•When decline is caught early rehabilitation efforts are most 
effective.  However, even with successful rehab new source 
planning should be considered. 

•Water quality problems can arise both slowly over time, or very 
quickly and without warning.  



WHAT MAKES A GOOD WELL SITE?

•Willing Landowner

•Adequate Land Area For Sanitary 
Protection

•Close to Existing Infrastructure

•Adequate Source Water Protection

•Wetlands and Surface Water Setbacks 
Can Be Met

•Adequate Yield Can be Developed

•Acceptable Water Quality

IT CAN BE VERY DIFFICULT TO FIND A 
SITE THAT MEETS ALL CRITERIA!



Well Field #1 – GOOD LOCATION

System With ~650 Service Connections

Well Field

Source: Google Earth



Well Field #2 – NOT IDEAL

System With ~150 Service Connections

Well Field

Source: Google Earth



WELL SITE CRITERIA

Groundwater Source Permitting Governed by State of NH Rules:
ENV-DW 302 for LARGE SUPPLIES (>57,600 gallons per day)
ENV-DW 305 for SMALL SUPPLIES (<57,600 gallons per day)

•50’ setback from surface water and wetlands inundated >30 
consecutive days annually

•Can’t be under the influence of surface water

•Casing elevation above 100 year flood elevation

•Sanitary Protective Area in “Natural State”

•Waivers are possible, but must be justified

SO HOW MUCH LAND DO I REALLY NEED?



Sanitary Protective Area in “Natural State”
Env-Dw 405 Design Standards for 
Small Public Water Systems

40 gpm well = 2.9 acres, minimum lot size is typically ~5 acres

100 gpm well = 11.5 acres, minimum lot size is typically ~20 acres

When two wells are inside an SPA, you use the sum of both yields to 
establish the proper radius

Ownership or Deeded Control of Sanitary Protective Area Required



Budgeting Items to Consider

•Initial planning and research work
•Property negotiations (legal, appraisel)
•Testing

• Hydrogeology
• Access Road
• Drilling and yield testing

•Property purchase
•Well Installation (if not covered under testing)
•Source Permitting
•Well Interconnection

• Water main
• Power
• Pump house
• Controls
• Site work/security
• Plumbing
• Treatment????



Developing 
New Water 
Supplies is 
Expensive 

Don’t 
Underestimate 

the Cost!



Process for Developing 

a New Source…

1) Identify Need and Degree of Urgency 
2) Prepare Preliminary Budgets for Exploration and Total Project
3) Demonstrate Need and Obtain Concurrence to Proceed
4) Secure Exploration Funding and Establish Timeline

5) Review Available Mapping and Information 
6) Identify Potentially Available Land Parcels
7) Rank Potential Sites in Order of Feasibility 
8) Initial Discussions with Landowners and then NHDES
9) Secure Property for Testing (P&S)
10) Initial Testing
11) Secure Project Funding
12) Wellfield Development and Permitting

Two Case Studies:



Case Study 1: 

Town of Errol, NH

•Small Community Water System

•73 Service connections, including several businesses 

•Three existing bedrock wells:
• Town Hall Well – low yield, good water quality, no protective area
• Library Well –moderate yield, variable water quality, no protective area
• Well 3 east of Town – low yield, good water quality, some protective area

Town suffered from water shortages due to leakage and breakage,
concern about well yield, inadequate sanitary protection for most heavily 
relied on source.  However, need was not urgent. 

Funding secured through USDA Rural Development

Goal: Develop new source with 30-40 gpm capacity

Pre-Project Water System Overview



Gas Station

Gas Station

Repair Shop

Repair Shop

Supply Well

Supply Well

Town of Errol, NH

Source: Google Earth



Supply Well

Supply Well

Town of Errol, NH

Supply Well

Source: Google Earth



Sand and Gravel Aquifer Mapping

Source: USGS WRIR 96-4318 



Bedrock Lineament Mapping

Source: USGS Open File Report 99-90



Available Land?

Start with Tax Maps



Project Steps: 

1) P&S Negotiated 
with owner

2) Well site 
selected

3) Access road 
constructed

4) Test drilling 
completed

New source 
preliminary yield 
estimate of 50 gpm
at ~780’







Case Study 1: 

Town of Errol, NH

•New Well Installed and Permitted for ~40 gpm (~57,600 gpd)

•Excellent Water Quality

•No Waivers Required

•Land Reserved for Two Additional Future Wells If Ever Required

Project Outcome



Case Study 2: 

Whip O Will MHP, Plymouth

•Small Community Water System

•~65 Service connections

•Two existing bedrock wells:
• Well #4– low yield, high FE/MN, adequate protective area
• Well #5– moderate yield until catastrophic failure, no longer viable

Whip O Will MHP Cooperative suffered from poor quality water.  Primary 
producing well failed due to collapse.  Community forced to truck in water. 

Funding secured through USDA Rural Development 

Goal: Develop new source with 20 gpm capacity immediately

Pre-Project Water System Overview



Well #5

New Well #6



Case Study 2: 

Whip O Will MHP, Plymouth

•New bedrock well (Well #6) installed at best available location

•Drilled to 1400+’, drillers estimated yield of 15 gpm, good water quality

•Well connected via temporary connection

•Well yield began decline almost immediately, currently pumping at ~6 
gpm

•Community no longer trucking water but wells pumping almost 24/7

•ADDITIONAL SOURCE NEEDED

Project Progress



Sand and Gravel Aquifer Mapping

Source: USGS WRIR 94-4083



Test Well #2

Test Site #1

Source: Town of Plymouth, NH



Test Drilling and Yield Testing

•Location 1 drilled to ~90’.  No adequate 
formation material identified, poor air lift 
yield

•Location 2 drilled to ~140’.  Excellent 
formation material identified below 100’, air 
lift yield >150 gpm. Testing underway. 



Case Study 2: 

Whip O Will MHP

•New bedrock well installed which gave adequate interim supply but not 
adequate long-term supply

•Negotiations with abutting landowners resulted in gaining access to 
additional property under a purchase and sales agreement.

•Two test wells drilled, one with yield in excess of 150 gpm.

•Several waivers needed on well setbacks.  NHDES consulted early before 
test drilling. 

•Preliminary water quality appears excellent, final well permitting 
underway now. 

Project Outcome



FINAL THOUGHTS

•Locating and permitting new water 
sources is generally a lengthy, 
expensive process.

•Assess the vulnerability of existing 
supplies from a long-term 
perspective before a problem arises.

•Complete adequate ongoing 
monitoring of well field health, 
including yield and water quality.

•Adequately consider each step, and 
be prepared for setbacks.

Thank you!
Source: Google Earth


