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This project was funded by a PREPA

/ grant from the Piscataqua Region
\ Estuaries Partnership (PREP), with
support from the United States
™
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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 enters pipes
that disperse it into the soil

Solids should be

routinely pumped from
the tank

Only wastewater exits the
tank and enters the
distribution box




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 FB

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)’

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

"Marshall 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) _

wastewater flow
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Septic System Performance FB

Wastewater Treatment:

Soils are very effective at retaining phosphorus
If the system is not failing, bacteria are usually also
treated with high efficiency

Soils are not very effective at nitrogen removal and

it moves quickly in groundwater but can denitrify




Septic System Performance FB

Failure occurs when: Poor performance occurs when:
Soil is unsuitable (too fine)  Soil is too coarse
System is old (>25 years)  Shallow water table, bedrock
Damage occurs « Too close to waterbody
Shallow water table

Installation or O&M errors
Steep slopes (breakout)




Septic System Vulnerability

3
2Y

Soil characteristics can make some
septic systems vulnerable to failure:

Shallow water table / bedrock
Slope

Poor infiltration

Ponding / flooding

f“,
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Septic System Vulnerability FB
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Environmental characteristics that
increase the risk of pollution from Aquifers and Flood Zones

septic systems:

Septic systems located...
* Close to the waterbody / wetlands
* In flood zones

* On highly transmissive aquifers Flood Zone

Image Credit: Adobe




Septic System Operations

DON'T:

Arm yourself with knowledge!
Limit water use and be mindful of
your system

Watch for signs of failure
(ponding)

| W ) .I Y N, [
T h'- \ o {l* £ A

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

Ensure your se|}tic tank is pumped at
regular intervals as recommended by
a professional and/or local permitting
authority. Learn more at
www.epa.gov/septic.



Performed by: Septic tank pumper
or hauler

Method: Pump the septic tank to
remove sludge

environmental




Septic Inspection (Evaluation)

Performed by: NH certified
septic system evaluator

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

Septic Tank

Toilets, appliances, fubs and
1- drains send water and wastg
Inte your seplic tank,

In the seplic tank, shudge, water and a layer of scum
2, cseperate. Bacteria eals the solids, and LIGUIDS are sent

.........
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Step 1: Mapping Step 2: Inventory

CROSS SECTION DISPOSAL SYSTEM END VIEW
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@ Stratham Septic System Vulner: X +

¢] 25 experience.arcgis.com/experience/6976d29093e74e73b7e9dfeb794696af/page/Homepage/ * 3 (=3 e Work

Welcome to the Stratham
Septic Risk Assessment Map Viewer

Stratham

NEW HAMPSHIRE

Incorparated 1716



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) iy
Score 2-4 (Moderate Risk) ;’f \H&\D}F :
Score 4-6 (High Risk) f_,j,—f" t"\} : H\“_P\\
- Score 6+ (Very High Risk) ‘? N%l‘;ﬁﬂaﬁ“}:
& ‘ fﬁ-k"’- A | A 2 d ~
\ R\ - . -;b:j x.
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Coastal / shoreline areas

Stratham Hill area
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Vulnerability Assessment

Score 0-2 (Low Risk)

Score 2-4 (Moderate Risk)

Score 4-6 (High Risk)
- Score 6+ (Very High Risk)

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)

1 5% 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)

1 8% of parcels are at

high risk of septic system
failure / pollution
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Septic System Inventory FB

Step 2: I nve nto ry CROSS SECTION DISPOSAL SYSTEM END VIEW
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® No records found
35+ years old

25 - 34 years old
10-25years old
<10 years old

® ©¢ 0 O

=

®

Older septic systems /
missing records

85| (o]

o .
] . .



o

Location of a few
community septic
systems

aot ®




Soil Limitations

Depth to seasonal
high groundwater
table

<24

® -3

® 48

® <60
= @ 60+

r

Groundwater Rise by 2100
<05 ft

0.5-1.0ft

. 1.0ft-2.0ft
0 2.0ft-3.0ft
B - 30ft




Vulnerability Assessment

Nitrogen Reducing Septic Systems
| —

i

{Puill Sengih ,._*

[ £ Ll

Slsdge Transher
[Pumpback Line)

Recwculabing Al Femp
LEMIpend Ald# Pump

Fowered by Best-in-Clos
MALC Series “RIT Al Blowes

Please note: Septic systemns vary, Diagram is not to scale.
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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.



Stratham - Potential Recommendations

* Increase septic system setbacks for all waterbodies and wetlands.

é PRE P Recommended in PREPs, 2020
- assessment
Piscatagua Reoion Estuaries Partnership
100ft 50 ft Om
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Future Land Use Map

Refer to Future Land Use Category descriptions.

CAVEAT: This is not a
capital planning project

NEWMARKET

MEWFIELDS

GREENLAND

* Assess viability of
collaborating with

Exeter to expand sewer
services.

HAMPTON

Roads
- Surface Water

4 Future Land Use Categories
N Gateway Commercial Business District

I Commercial and Light Industrial

LXETER B rrevivie Mixed Use
Industrial
[ Special Housing Disrics
Professional Residential
: & . &l | Rural Residential
] o - - Town Center
d.,;f"""'“e.g = e - Recreation and Open Spaca
2.‘; \ ﬁb mrﬁ;?:afﬂnw;;;ﬁ?ng ;‘n::.:;een;ourcﬁ m\iﬁrn[mamn. The @ A Route 33 LEQ.ECB' Roadway
1\ infesrnation is meant for planning. pufposes only and shiuld nat be \5’ X J
= used for engineening and survey praciices. M,
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Future Land Use Map

Refer to Future Land Use Category descriptions.

NEWMARKET

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

MEWFIELDS

GREENLAND

o : NORTH
F - 3 % - HAMPTON
& F E1 #
. ) I
3 L 'S e
L i e / Roads
7 A A=
2 %
Ao K ! Surface Water
b e
< 4 . Future Land Use Categories
/ Gateway Commercial Business District
I Commercial and Light Industrial
LXETER a B rrevivie Mixed Use
.- - Industrial
iy o
[ Special Housing Disrics
o Professional Residential
’ Rural Residential
1 0.5 a 1 Miles

- Town Center

T - Recreation and Open Space
A4 Route 33 Legacy Roadway

e =
FA B Souree: NH GRANIT & Town of Sratham -~
“ ’ This map was deveoped using mukiple solices of ilormation. The

4 o
£ i
L i infoernation is mesnt for planning puipases only and shivld nat be \9, j
— used for engineering and survey praciices.
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Stratham - Potential Recommendations

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

Groundwater Rise by 2100
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 Establish a cost-share or funding program for septic

ApvacNED ONSITE SoLutions L

. P.0. Box 248
maintenance and replacements.
(603) 3694777
° °
« Require maintenance contracts or employ other
management structures.
= i & The loilowlng_;r‘!:;ecliun is required. It is the owner's respansibility to see that this maintenance is performed,
ens,
Aab'% vo'““tary Natlo“al Guld_ellnes 1 THE CLEAN SOLUTION system shall be inspecied eveny 2 years by a Technlsian ¢ ed ADS
%ﬁ‘ ﬁ; for Manageme“t Of Onsite 2 Maximum time between pumping the primary septic tank and settling chamber shall not exceed 2 years. More frequent pumplng may be required
< and Clustered ‘Dece“tralized) depending on system use and number of ocoupants, Crwner must refain recards of pumping o
wastewatel' matment Systems 3 :;.Em:;e;s;r;ﬁ:é;:;;;::f::gﬁi;:ﬁ{i:::i::m manthly to ensure i is operating properly. Compressar Air Filter io be cleaned or replaced yearly,

4 Typlcal residential use requires. the BloGon Ghamber to be pumped and cleaned every 5 to 7 years.
3 Leach flelds are deslgned based on a peak deslgn fow measured in gallons per day. Leach fizlds are not designed to be loaded at the peak design
::‘;jf:;:&: flow on a dally basis It s impartant to repair leaking water fidiures promptly and o spread out lasnd ry (through the waek rather than dolng several
loads in ene day to prevent overloading the seplic system
& Pharmaceuticals, medical treatments, and personal care products can disrupt the balance of bacteria in the septic tank, reducing the septic tank’s
efficiency lo break down waste. Unused pharmaceulicals, preseriplions, or over the counter medicines are not to be disposed of in your septic
system, Check with your local phamacy to see if it has a program to dispose of unused medicines.

T It a resident of the homea s urdergoing medical traatment with high strength antibiotics, the system should ba inspected annually to determine the
proper malntenance scheduls.
& Your system has a septic tank effluent fitter and a sewer pump filter, the filters should be checked and cleaned annually. More frequent cleaning may
Management b o denend
Guidelines & regLit epending on usa,
The irspection Fee does not eover routine mainterance of the BisCon Chamber (pumping and cleaning) or replacement of components not covered under
the warrarly. See Sales Agreement for warranty information. Compressars undar warranty will ba raplacad at no coat if instaled during an inspeciion.
Compreseors nof providing enough pressure o en he syslem iz working efficiently will be replaced during inspection. The owner will be Involoed for
replacement of compresaors nol vered under warranky
INSPECTION FEE SCHEDULE
Single Family Residential Homes — The curent fee is $235.00 par inspection plus the cost of replacement paris not covered by
waranty. AOS may adjust the Inspection leos as needed to cover increase in cost of service and goods (Le. Fuel). Inspection fees are payable at tima
of service, By signing below, the owner or owner's representalive agrees Lo the performing the necessary Inspections.
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* Implement a septic pump out &
maintenance ordinance (every 3-5 years)
* Look to other NH towns such as Rye,
Sunapee, Meredith, New Durham,
Enfield

\

Ensure your septic tank is pumped at
regular intervals as recommended by
a professional and/or local permitting
authority. Learn more at
www.epa.gov/septic.



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

Sludge Transher
(Purnpback Line)

Influent
[Full Shengih _—
m

A Reckeulating AN Fump
Fracshey . L

EEMpent Aldft Pump

/— Disirleclion Chamber
’r_“"" Treated ENlvant

Fowered by Besh-in-Choss
MAC Serbes “RIIT Al Blowed

New
Shoreham

New Rochelle

J L
<X JaRC a5 o

) [
~ » NewBedford

environmental




Thank you!

Evan Ma

Assistant Project Manager and Water Resource Scientist

evanm@fbenvironmental.com
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