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Stratham, NH
Septic System Vulnerability
Today we will discuss…
• What are the septic system basics?

• What is septic vulnerability?

• What is proper septic system operations and 
maintenance?

• What work has Stratham been doing to 
understand septic vulnerability in the town?



Septic Systems

We use water in our 
homes through the 
shower, toilet, sink, 

laundry machine, and 
dishwasher.

This wastewater exits our 
home through internal 
and external plumbing.



Septic Systems

Waste exits the house and 
enters the septic tank, 
where solids, and fats 

separate from wastewater

Only wastewater exits the 
tank and enters the 

distribution box
Only wastewater enters pipes 
that disperse it into the soil

Solids should be 
routinely pumped from 

the tank



Septic Systems

The soil beneath the 
disposal field is responsible 

for final wastewater 
treatment

Wastewater treatment can be more/less complete 
based on how well the system is functioning and the 

soil type



Septic System Malfunction

Septic systems can fail, posing an 
immediate water quality and 

public health concern

Regular maintenance (pumping 
and inspection) can ensure 

systems work properly
Credit: Marlin 
Wastewater Services

https://mseptic.com/blog/2015/6/11/how-failing-septic-systems-can-be-hazardous-to-your-health
https://mseptic.com/blog/2015/6/11/how-failing-septic-systems-can-be-hazardous-to-your-health


Where it occurs: coarse gravelly 
soils or on shallow bedrock (<20 

inches)1

How it occurs: wastewater quickly 
percolates through the soil with 
little to no treatment and can 

pollute the waterbody

Septic System Underperformance

1Marshall et al. (2022) (Ontario)



Septic Systems & Water Quality
• Wastewater contains phosphorus, nitrogen, pathogens

• Excessive nitrogen & bacteria loading from septic systems can 
cause coastal eutrophication and can make swimming, 
boating, shellfishing and other recreation unsafe

• Septic systems make up an estimated 30% of the nitrogen 
load to Great Bay (Trowbridge et al., 2014)



Water Quality



Septic System Performance
Wastewater Treatment:
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• Soils are very effective at retaining phosphorus
• If the system is not failing, bacteria are usually also 

treated with high efficiency
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• Soils are not very effective at nitrogen removal and 
it moves quickly in groundwater but can denitrify



Septic System Performance
Failure occurs when:
• Soil is unsuitable (too fine)
• System is old (>25 years)
• Damage occurs
• Shallow water table
• Installation or O&M errors
• Steep slopes (breakout)

Poor performance occurs when:
• Soil is too coarse
• Shallow water table, bedrock
• Too close to waterbody



Septic System Vulnerability

Soil characteristics can make some 
septic systems vulnerable to failure:

• Shallow water table / bedrock
• Slope
• Poor infiltration
• Ponding / flooding

Image Credit: Evan Ma, FBE



Septic System Vulnerability
Environmental characteristics that 
increase the risk of pollution from 
septic systems:

Septic systems located…
• Close to the waterbody / wetlands
• In flood zones
• On highly transmissive aquifers Flood Zone

Aquifer

Aquifers and Flood  Zones

Image Credit: Adobe



Septic System Operations
DO:
• Arm yourself with knowledge!
• Limit water use and be mindful of 

your system
• Watch for signs of failure 

(ponding)

DON’T:
• Plant deeply-rooted vegetation over 

leachfield
• Pour harsh chemicals down drain
• (Over)use the garbage disposal
• Drive vehicles over leachfield



Septic System Maintenance

DO:
• Get an inspection every 1-3 years
• Get the septic tank pumped every 

3-5 years



Performed by: Septic tank pumper 
or hauler

Method: Pump the septic tank to 
remove sludge

Pumping



Performed by: NH certified 
septic system evaluator

Method: inspect all mechanical 
system components, assess if 
failing (ponding water) and 
remedial actions

Septic Inspection (Evaluation)



Vulnerability Assessment
Step 1: Mapping Step 2: Inventory



Vulnerability Assessment

https://experience.arcgis.com/experience/6976d29093e74e73b7e9dfeb794696af/page/Homepage/


Vulnerability Assessment

Important Caveats:

• Planning level tool – risk 
categories are RELATIVE

• Risk does not mean an area 
is polluting the waterbody

• Stratham is generally at 
low-risk (highest possible 
score = 9)

Score 0-2 (Low Risk)
Score 2-4 (Moderate Risk)
Score 4-6 (High Risk)
Score 6+ (Very High Risk)

Stratham Hill area

High St

Bunker Hill Ave

Portsmouth Ave Corridor

Coastal / shoreline areas



Vulnerability Assessment
Score 0-2 (Low Risk)
Score 2-4 (Moderate Risk)
Score 4-6 (High Risk)
Score 6+ (Very High Risk)

Baseline (2025) Vulnerability

7% of parcels are at 
high risk of septic system 
failure / pollution



Vulnerability Assessment
Score 0-2 (Low Risk)
Score 2-4 (Moderate Risk)
Score 4-6 (High Risk)
Score 6+ (Very High Risk)

2050 Vulnerability

15% of parcels are at 
high risk of septic system 
failure / pollution



Vulnerability Assessment
Score 0-2 (Low Risk)
Score 2-4 (Moderate Risk)
Score 4-6 (High Risk)
Score 6+ (Very High Risk)

2100 Vulnerability

18% of parcels are at 
high risk of septic system 
failure / pollution



Septic System Inventory
Step 2: Inventory

Design

Soils

Approval Date & 
Number

Exact Location of 
Leachfield



Stratham Study Area



Septic System Age
No records found
35+ years old
25 – 34 years old
10 – 25 years old
<10 years old

Older septic systems / 
missing records



Septic System Location

Location of a few 
community septic 

systems



Soil Limitations

<24
<36
<48
<60
60+

Groundwater Rise by 2100

Depth to seasonal 
high groundwater 
table



Vulnerability Assessment
Nitrogen Reducing Septic Systems



Stratham – Potential Recommendations

• Complete septic system inventory for the rest of the town.
• Increase septic system setbacks for all waterbodies and wetlands.
• Assess viability of collaborating with Exeter to expand sewer services.
• Require community septic systems for new subdivisions within the Residential-

Agricultural zoning district.
• Require additional vertical separation distance in areas susceptible to 

groundwater rise.
• Establish a cost-share or funding program for septic maintenance and 

replacements.
• Implement a septic pump out & maintenance ordinance.
• Require advanced nitrogen-reducing systems in sensitive areas.
• Restrict development in areas highly vulnerable to sea level and groundwater rise
• Target outreach to highly vulnerable areas.
• Consider requiring a septic evaluation at the time of property transfer.
• Require maintenance contracts or employ other management structures.



0 m50 ft100ft

Stratham – Potential Recommendations

• Increase septic system setbacks for all waterbodies and wetlands.

Recommended in PREPs, 2020 
assessment



Stratham – Potential Recommendations

CAVEAT: This is not a 
capital planning project

• Assess viability of 
collaborating with 
Exeter to expand sewer 
services.



Stratham – Potential Recommendations

• Require community septic systems for new 
subdivisions within the Residential-Agricultural 
zoning district.



Stratham – Potential Recommendations

Groundwater Rise by 2100

• Require additional vertical separation distance in 
areas susceptible to groundwater rise.



Stratham – Potential Recommendations
• Establish a cost-share or funding program for septic 

maintenance and replacements.

• Require maintenance contracts or employ other 
management structures.



Stratham – Potential Recommendations

• Implement a septic pump out & 
maintenance ordinance (every 3-5 years)

• Look to other NH towns such as Rye, 
Sunapee, Meredith, New Durham, 
Enfield



Stratham – Potential Recommendations

• Require advanced nitrogen-reducing systems 
in sensitive areas.

• Look to Rhode Island (Charlestown), Nassau 
and Suffolk counties, New York

Nitrogen Reducing Septic Systems



Thank you! 

Evan Ma
Assistant Project Manager and Water Resource Scientist

evanm@fbenvironmental.com 

mailto:evanm@fbenvironmental.com
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