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Why are we here?
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Common Contaminants
Bacteria: Coliform Bacteria  - E.Coli Bacteria
Primary DW Standard: Absence / Presence

Common Contaminants
Nitrite / Nitrates
Primary DW Standard: Nitrite 1.0 mg/L  Nitrate 10 mg/L
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Contaminants
Pharmaceuticals / Cleaning Products
Unknown Standards

Groundwater Flow to Wells
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• Water Supply Wells: 
• Sand and Gravel – gravel of naturally packed, water flow through screen

• Dug wells and Springs

Well Basics – Overburden Wells

• Water Supply Wells: 
• Bedrock – casing installed into competent rock, water flow trough fractures 

Well Basics – Bedrock Wells
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• Select drilling method
• Install casing

• At least 10 feet into competent rock
• Install screen
• Grout well (sanitary seal)

• Required for Public Supplies
• Required when setbacks are not met

• Develop well
• Maximize specific capacity

Proper Construction of  a Well

Take note of alterations to 
well casings after installation!

Groundwater Flow Basics
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NH Geological Survey
Monthly Water Level Data

Ambient (non-pumping)
19 Overburden (Gravel) Wells
11 Bedrock Wells (9 with data back to 2009)

WLs fluctuate 3-7 feet annually

Groundwater Level Fluctuations

BEDROCK GRAVEL
DUG

BEDROCK GRAVEL
DUG

What happens when water levels drop?

Thick Sand and Gravel Deposits

BEDROCK GRAVEL
DUG
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What happens when water levels drop?

Thin Sand and Gravel Deposits

Occurrence of Drought: Percent of NH in Drought from 2000‐2020

https://droughtmonitor.unl.edu/
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Occurrence of Drought
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Pumping Conditions

• Extent of Cone of Depression dependent on
• Pumping rate
• Hydraulic conditions of soil
• Hydraulic interconnections in bedrock
• Construction of the well
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Science behind the Well Radius

Zone of Contribution
Public Water Supply regulations 

Require us to determine
where the water coming from.

Know:  SPA, ZOI, WHPA

What activities are being performed within?
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DES DWGB PWS Regulations
Public Water Supplies (PWS)

SANITARY PROTECTIVE RADIUS
Dependent on System Design Capacity
Majority of small PWSs are on septic systems

Public Well System / Distribution System

25 persons or 15 connections
2 bedrooms / home (2.5 people/bedroom). 1 bedroom home (1.5 persons)
Community  / Non Community / Transient / Non-Transient
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Private Well Pump System

The Water Well Board Regulations

Private Wells
75- Foot separation from septic systems
150-gallons per day per bedroom 
Irrigation uses often double domestic uses

Other well setbacks

Special methods of construction

Retro-fit existing wells.
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The WWB Regulations

The WWB Regulations
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Special Methods of Construction
Pythagorean Theorem

𝐴 𝐵 𝐶

B = 𝑪𝟐 𝑨𝟐
B

C

A

Well
Leachfield

A = Distance on ground surface
B = Required Casing length/depth
C = 75 feet

Setback Reduction Form
Non-bedrock wells and/or not enough casing
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Setback Reduction Form
Non-bedrock wells and/or not enough casing

DOT Well Replacement Program
Wells constructed within 50-feet of a state road right-of-way or in an area that 
does not allow for adequate surface drainage from the road is 
not eligible for DOTs well replacement program (salt contamination).

If a homeowner suspects salt contamination,
DOT samples 4 quarters, 
if Na & Cl are deemed 
elevated, they cover 
the cost of well 
replacement/treatment.
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Common Contaminants
Salt: Sodium Chloride
Secondary Standard

The WWB Regulations

Private Wells
New Lot development

Drillers must install where shown
Designers – be aware of limitations
*Shoreland lots – well by the water

Replacement Wells
Replaced within 5 feet of original well
Replaced elsewhere without septic approval – may not 
be approvable when septic is replaced 

Seasonal Conversion
Get a septic plan with approved location 
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The Regulations
Private Wells
Overlapping Well Radii

Lakefront / Small Properties
• If you can conform, you must conform
• Well location may meet septic design regs 

– but not water well regs
• Replacement well location?
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Lakefront Properties
• Difficult access/drilling at shoreline
• Replacement well location?

Common Contaminants
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How it gets back to the Well

Septic systems too close to poorly constructed (broken) well
Failed Septic Systems

Breaks in the water supply offset / distribution lines / irrigation

How it gets back to the Well
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Case Study
Contributing Factors to Disease Outbreaks 

Associated to Untreated Groundwater

• Recent Study: NGWA. November –December 2014
• Reviewed 818 drinking water outbreaks reported to CDC from 1971-2008.
• 248 outbreaks resulted in illness (23,478), hospitalizations (390), death (13)

• 90% of these outbreaks were from wells – mainly community systems
• Majority (53%) in summer months – seasonal systems

• 172 outbreaks had information on contribution factors
• Leading contamination source was human sewage (31%)

• Contamination facilitated by improper design, maintenance, location of 
water source and septic systems

Case Study
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• Water Source 
• Construction: well pits / hand dug shallow wells
• Rusted cracked casing
• Cross connections / back siphonage
• Hydraulic connects from surface water to groundwater

• Septic Systems
• Sewage Line Breaks
• Overflows of septic systems
• Neglected septic systems
• Illegal construction
• Inadequately sized tanks (older construction)

Case Study
Contributing Factors to Disease Outbreaks 

Associated to Untreated Groundwater

Reduce the RISK of Contamination
• Understand groundwater flow to wells
• Know potential contamination sources within cone of depression
• Proper construction of well
• Proper Location, Construction, Maintenance of septic systems
• Identify cross –connections

• Confirm well location on plan is attainable
• Be proactive for replacement wells

Closing Thoughts
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THANK YOU

Abigail Fopiano, P.G.
Hydrogeologist / Owner

abby@edgewaternh.com
(603) 630-1971
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