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Today we will discuss…

• Septic system impacts to water quality
• Operations & Maintenance
• How to conduct a septic survey
• How to identify potential problem areas
• Communication, outreach, advocacy



Septic System Pollution

• Failing and/or underperforming septic systems can impact lakes
• Pollutants of concern are pathogens, phosphorus, and nitrogen
• Both a water quality and public health concern



Septic System Performance
Wastewater Treatment:
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• Most phosphorus binds in the soil above the water 
table

• Phosphorus moves slowly in groundwater 
• This is why the discussion tends to be about about 

shoreline systems.
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• Less nitrogen is removed in the soil 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
• Low P retention capacity soil
• Shallow water table, bedrock
• Too close to waterbody



Septic System Operations & Maintenance
DO:
• Get an inspection every 1-3 years
• Get the septic tank pumped every 3-

5 years
• 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
• Overuse garbage disposal
• Drive vehicles over leachfield



Septic System Impacts
• Phosphorus can contribute to eutrophication and/or 

cyanobacteria blooms
• Nitrogen can affect the type or toxicity of blooms, or 

downstream coastal ecosystems
• Bacteria can prevent recreation (public health)

N, P 



How to Conduct a Septic Survey
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Identify goals of the survey and area of interest

Complete the survey

Identify potential project partners

Choose your desired end-product and methods

Use survey results to identify potential problem areas

Communicating results, outreach, advocacy



Identify Goals and Select Area of Interest1

Your big picture goals will influence the area of interest and the 
methods you choose
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Some example goals: 

• Track septic system maintenance
• Identify potentially failing systems
• Inform watershed planning efforts
• Reduce cyanobacteria bloom risk
• Protect downstream coastal resources
• Inventory of wastewater infrastructure
• Identify potential loading hotspot areas
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588 
Parcels

Identify Goals and Select Area of Interest1

• Study area depends on your goal, watershed size, and you  
capacity to complete and maintain the inventory!

• Surveys focused on bacteria or phosphorus may choose to 
prioritize shoreline areas



Choose End-Product and Methods2

What do you want? Options are based on project partners, capacity, & goals.

Excel Database
GIS Database (or Excel 

Database with GPS 
Coordinates)

Vulnerability 
Assessment

https://www.fbenvironmental.com/PDF/SepticSystemVulnerability_Guidance_Document_FINAL_111021.pdf


Choose End-Product and Methods2

Tier 1 (Simplest)
• Basic information (parcel ID, town, 

street address)
• Is there a home on the parcel?
• # of bedrooms / people

• Approval date & number
• Land use
• Year home built / septic first installed
• Months of year occupied
• Type of system (conventional, dry well, holding tank)
• Notes!!!

Tier 2 (Complex) • Soil pit data
• Depth to water table, bedrock, hardpan
• Slope
• Soil texture, color, consistency
• Information about previous system

Photo: EPA

Tier 3 (Most Complex) • Exact location of leachfield
• Design information

https://www.epa.gov/septic/septic-systems-reports-regulations-guidance-and-manuals


Choose End-Product and Methods2

Use one or MORE method
• State Records
• Town Records
• Email Survey
• Mailed Survey
• Door-to-Door Survey



Consultant
• GIS capabilities
• Have time & capacity
• Vulnerability 

assessments
• $$$

Choose Project Partners3

Lake Association 
(Yourself)

• Likely will require at 
least one project 
partner

• End-users of survey

Regional Planning 
Commission

• GIS capabilities
• May have grants 

knowledge
• Easier if watershed is 

in more than one town

Municipalities
• GIS capabilities
• Important 

relationship to build
• Long-term partners
• Easier 

implementation

Click me!

https://www.fbenvironmental.com/PDF/SepticSystemVulnerability_Guidance_Document_FINAL_111021.pdf
https://www.fbenvironmental.com/PDF/SepticSystemVulnerability_Guidance_Document_FINAL_111021.pdf


Complete the Survey

Obtain the list of parcels you need from a 
town planner, regional planning 

commission, consultant, etc.

Set up your 
datasheet with 

metadata

4



Complete the Survey
Method 1: Records search through NHDES and Town Office

Use the %STREET% trick on the 
“Site Street Address” line to 
reliably pull all permits.

Use the NHDES Subsurface OneStop Subsurface Applications Status Query to 
search for the records.
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Complete the Survey
Method 1: Records search through NHDES and Town Office

Approval Number
Make sure address 
matches (map:lot 
will not always match)

Approval/Operation Date
Number of Bedrooms
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Complete the Survey
Method 1: Records search through NHDES and Town Office

Additional information about design of 
SOMEsystems at the bottom…

Information about 
previous system, 
type of development

Design, soils, exact 
location of system

4



Complete the Survey
Method 1: Records search through NHDES and Town Office

Septic Plan has 
exact location of 
the leachfield, 
which can be 
mapped on GIS

Soils data 
can give 
more 
specific 
information 
than NRCS 
soil survey
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Complete the Survey
Method 2: (E)mail Survey or Door-to-Door Survey

• Google forms have proven successful
• Excellent education and outreach opportunity!

• Include educational flyers in the (e)mailer 
• Gauge public interest and knowledge 

• Delicate topic–emphasize that this is a planning exercise 
(NOT punitive)

4

Mobilize Local 
Champions



Complete the Survey
Method 2: (E)mail Survey or Door-to-Door Survey

4

Mobilize Local 
Champions –296 of 

552 properties

Follow-up surveys



Complete the Survey4

Engage the community!

• Engaging your community from beginning 
to end will increase:

• Local knowledge
• Response rate to survey
• Responsiveness to future efforts

• Post to lake association website, 
Facebook pages, press release, 
newsletter



Identify Potential Problem Areas

Congrats! You’ve done it!

Wait… now what?

5



Identify Potential Problem Areas

It is impossible to know if 
a system is properly 

functioning without an 
inspection!

It is impossible to know 
how well a leachfield 

treats phosphorus 
without intensive 

sampling

HOWEVER!
Data from a septic 
inventory can 
provide insight into 
how well septic 
systemsMAY be 
functioning / treating 
contaminants

There are a few ideas that can guide how to identify potential problem areas.

5



Identify Potential Problem Areas

1 Septic systems have a typical 
lifespan of ~25 years
Shallow water table means it is 
unlikely to treat contaminants 
well / more likely to fail

2

3 Coarse, sandy soil (>90% sand) 
may mean worse treatment

4 Longer setbacks = better

5 No recorded permit = first priority!

5



Identify Potential Problem Areas
Sort the spreadsheet and assign priority rankings to…

1 Systems without recorded permits

2 Systems older than 25 years old

3 Systems on parcels within the 250ft shoreland zone

Systems with shallow water table4

Systems installed on coarse soils5

5



Identify Potential Problem Areas5

Map: Ma, 2023

https://scarab.bates.edu/cgi/viewcontent.cgi?article=1344&context=envr_studies_theses


Communication, Outreach, Advocacy6

Communicate findings through newsletters, 
press release, memo to the town planner, 
report, public hearing, or lake association 
meeting

Community engagement is a process… 
remember that this is a delicate topic .

To begin this process:
• Keep results broad and lacking specificity
• Provide a “big picture” overview
• Listen to each other



Communication, Outreach, Advocacy

Provide targeted outreach to specific areas:

Outreach: NHDES

Graphic: EPA

Graphic: EPA

All 
systems

Dense 
areas

Shallow 
water table

6

https://www.epa.gov/septic/types-septic-systems#cluster
https://www.epa.gov/septic/types-septic-systems#cluster


Communication, Outreach, Advocacy
Advocate to your town council, planning board, 
and planners about changes you would like to 
see based on your survey results. 

• Increased setbacks
• Requiring routine maintenance
• Enhanced design or site suitability requirements
• Community septic / sewer (if applicable)
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Thank you! Questions?
Come chat with me or

feel free to reach out anytime:

Evan Ma, FB Environmental 
evanm@fbenvironmental.com

mailto:evanm@fbenvironmental.com
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