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Summary of today’s talk

Using the Town of  Char les town, R I  as  an example:

 I ssues that  communi t ies  face f rom watershed impai rment

 Benef i t s  o f  local  watershed management  wi th  an 
emphas is  OWTS

 Implement ing a  local  Watershed Management  Program 
by:

 Recognizing Water Quality Issues and Generating Initial 
Momentum

 Assessing Impairment
 Identifying Target area(s) and Sourcing Funding
 Implementing  Programs - OWTS inspections

 Gathering and tracking OWTS data 
 Community Engagement
 Enforcement
 Outside funding
 Sharing Findings
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THE PROBLEM: INTERCONNECTED WATER-
RESOURCE CHALLENGES

 Outdated septic system/stormwater infrastructure 

with unknown or varying performance

 High intensity land uses – outdated or uninformed 

planning / zoning frameworks or state development 

mandates

 Impaired groundwater and surface water resources

 Groundwater reliance for potable water

 High development pressures

 Aging or inadequate stormwater infrastructure

 Lack of coordinated local management



OUR EXPERIENCE IN SOUTHERN RHODE ISLAND

 20+ years coordinating watershed + 
groundwater + OWTS management

 Established applied watershed 
management program

 Successfully leveraged multi-million-
dollar investments

 This real-world experience informs the 
new scalable framework



CHARLESTOWN – A COMMUNITY RELIANT 
ON WATER RESOURCES 

 A c o a s t a l  c o mmu n i t y  
l o c at e d  o n  t h e  S o u t h  
S h o re  o f  R I

 S i t u at e d  o n  t h re e  c o a s t a l  
l a g o o n s  a n d  a s s o c i a t e d  
b a r r i e r s  a n d  h ea d l a n d s

 G ro u n d w at e r   i s  o n l y  
s o u rc e  o f  po t a b l e  w at e r  
pr i ma r i l y  f ro m pr i v a t e  
w e l l s

 Lo c a l  e c o n o my  i s  
d e pe n d e n t  o n  t h e  To w n ’s  
c o a s t a l  g e o g ra ph y

 M u l t i p l e  b ea c h e s ,  c o a s ta l  
re c reat i o n ,  c o a s t a l  
i n d u s t r y,  re n t a l s  a n d  
h i g h  v a l u e  v a c at i o n  
pro pe rt i e s  First beautifully 

designed product that's 

both stylish and 

functional
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 2 / 3  o f  d w e l l i n g  u n i t s  l o c at e d  w i t h i n  t h e  
S a l t  Po n d s  Re g i o n  Wat e r s h e d s



LOCAL WATER RESOURCE ISSUES

 Some of the densest 
developed areas on 
the south shore of RI

 Some areas have 
>10 dwelling units 
per acre situated 
adjacent to coastal 
resources, all using 
OWTS and private 
wells

 ~80% of systems do 
not utilize modern 
Nitrogen Reducing 
Technology

 80% of groundwater 
N originates from 
OWTS

Individual building location 
(OWTS)

Photo by Town of Charlestown, 2022



MANAGEMENT SOLUTIONS

2003 - EPA Established the Voluntary National 
Guidelines for management of Onsite and 
Clustered Wastewater Treatment Systems

Five models for OWTS management increasing 
in oversight

Model 1 – Homeowner Awareness
Model 2 – Maintenance Contract
Model 3 – Operating Permit*
Model 4  - Responsible Management Entity 
(RME) Operation and Maintenance
Model 5 – RME Ownership



 Starting in 2008 – Model 3 EPA Management 
Model – “OWTS Operating Permit”

 OWTS owners are responsible for required 
maintenance and operation of OWTS,

 Town approved 3rd party OWTS service 
providers,

 We found “Model 3” works well in our jurisdiction 
- minimizes perception of over regulation and 
keeps operating costs down with high success

 Town allocated fiscal resources to implement 
program ~$125,000/year program operating 
budget

MANAGEMENT SOLUTIONS



A Blueprint for Watershed Resource Protection 
through Community-Scale Integrated 

Infrastructure Management

1.  Initial energy – recognize problem and establish momentum

2.  Assess watershed health issues

3.  Identify Impairment sources / Land Use and Infrastructure Assessment

4.  Prioritize solutions based on risk and feasibility

5.  Source Funding and Implement programming

 Community Engagement, Enforcement, Research, Sharing Findings, Adaptive 
Management, Leveraging Successes for $



1. INITIAL ENERGY – RECOGNIZE PROBLEM AND ESTABLISH MOMENTUM

 Understand the basics of a local water quality impairment or 

need (possibly in response to TMDL or other requirement)

 Identify “Watershed Champion(s)” to provide leadership and 

drive resolution

 Shepard establishment of working groups

 Identify stakeholders

A public hearing workshop with stakeholders discussing the 
impacts of septic systems local groundwater quality in 
Charlestown, RI

 Implement the principals of 

Translational Ecology (science) 

and Stakeholder Theory

 The bridge between 
science and action (policy) 



Evaluate Surface & Groundwater 

Conditions to select target area

 Identify impaired waters

 Use monitoring data, state 

assessments & TMDLs, local 

sampling, State 303d lists, other 

resources

 Map groundwater contamination 

risks

 Determine watershed or sub-

basins for focus

2. ASSESS WATERSHED HEALTH ISSUES

Long Term Surface Water 

Quality Monitoring Data

Local groundwater quality monitoring data
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Photo by Town of Charlestown, 2022

 Del ineate area of  interest  based 
on publ ic  heal th  and 
envi ronmenta l  r i sks

 Use local  GIS  coverages to  assess  
in f ras t ructure, sens i t ive 
envi ronmenta l  resources, and 
narrow target  areas

 Map land use intens i t ies

 Evaluate pol lut ion r i sk  to  GW

 Del ineate and c lass i fy  h igh r i sk  
areas

3 – IDENTIFY IMPAIRMENT 
SOURCES / LAND USE AND 
INFRASTRUCTURE ASSESSMENT



4 -  PRIORITIZE SOLUTIONS BASED ON RISK 
AND FEASIBILITY
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Town of Charlestown, 2024

Dowling et al., 2024

 P r i o r i t i z a t i o n  i n p u t s :

 O u t p u t :  A  r a n k e d  m a t r i x  o f  i n t e r v e n t i o n  
z o n e s .

1 . C o m m u n i t y  h e a l t h  i m p a c t s

2 . E n v i r o n m e n t a l  r i s k

3 . C o s t  +  a v a i l a b l e  f u n d i n g

4 . P o l i t i c a l  f e a s i b i l i t y

5 . R e a d i n e s s  o f  l o c a l  p a r t n e r s



5 -  SOURCE FUNDING AND IMPLEMENT PROGRAMMING

 Through targeted ini t iat ives by combinat ions of  
volunteer efforts , local  funding and leveraging local  
act ion for  agency grant  funding conduct:
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 Assessment

 Implementation /  Mit igat ion

 Educat ion

 Community engagement

 Adaptively Manage Programing



CASE STUDY FROM THE TOWN OF CHARLESTOWN

 Late 1990s - In a grassroots movement residents 
Implemented a Wastewater Management Commission 
to manage impaired water quality

 Under enabling legislation, Wastewater Management 
Ordinance Developed – WWMD established

 OWTS inspection requirements to require a “First 
Maintenance Inspection” and O&M requirements for 
Advanced OWTS.

 First maintenance inspections establish baseline of 
OWTS type, use and conditions 

 2008 Full time staff allocated to manage district and 
Operating Certificate Management implemented

1 – INITIAL ENERGY AND PROGRAM MOMENTUM



STEPS 2-3 -   ASSESS THE TARGET 
WATERSHED

From Cox, 2024 4

 A 2008 assessment of public wells and septic 
system density used to evaluate risk to 
groundwater and surface water resources

 This information is utilized to establish cesspool 
phaseout and inspection frequency



STEP 4 & 5 –  DEVELOP PROGRAMING AND DATA COLLECTION (STARTING 2008)

 Gather and Manage OWTS data - All OWTS  have a first 
inspection to determine baseline conditions, type, age, size, 
condition, location, use profile, etc.,

 Pumping is determined and schedule set for next 
inspection,

 Inspection data is entered into a database,

 After follow up inspections, we now understand the 
conditions, use profiles and accumulation rate of material 
in the Septic Tank,

 This information is utilized to establish required inspection 
frequency for all OWTS, triage OWTS repairs/upgrades



STEP 5 -  COMMUNITY ENGAGEMENT (2010 – TODAY)

A

Frequent communication regarding programing 

Engage residents in meaningful watershed education programing and 
experiences

Field based hands on training for resource protection practitioners

Strong partnerships

Share findings widely



STEP 5 – ENFORCEMENT (2010 -  TODAY)

 A necessary, but sometimes unpleasant part of our job as 
regulators

 Implement Enforcement Actions per established code

 Key component is guidance toward compliance – non 
punitive when applicable

 Established Municipal Court per enabling legislations, other 
methods available



5 – LEVERAGE PROGRAMING FOR OUTSIDE FUNDING 
2016 - TODAY

 Use programing as in-kind / fiscal contributions to 
implement water resource mitigation programs

Nitrogen reducing OWTS installed to replace substandard 
systems located less than 100 feet from a coastal wetlands 
under the Charlestown EPA SNEP Grant

 Our program over the last 9 years has received 
nearly $3M in grant funding to implement OWTS 
Management and OWTS modernization where 
needed



5– CONDUCT RESEARCH AND SHARE FINDINGS (2018 – TODAY)

 Leveraging local capacity 
and data collection 

 Share findings to further 
the science of OWTS and 
watershed management

 Drive science backed policy 
development 



7 – CONDUCT RESEARCH AND SHARE FINDINGS (2018 – TODAY)



RESULTS – AFTER 17+ YEARS OF 
IMPLEMENTATION

 12,000+ inspections conducted

 Currently 6,331 Systems Permitted and Tracked

 Over 500 cesspools replaced

 373 failing systems identified over last 13 years, average 
29 per year (~2% of inspections), managed, tracked and 
upgraded

 >$2.5M disbursed in 1% loans for failing system upgrades

 Many other watershed management spinoff projects

 Assist multiple other communities

 Nearly $3M in grant funding for OWTS infrastructure 
modernization and Community engagement

 Partnerships built; Research/GIS laboratory established



Website: https://charlestownri.gov/wastewater-management  Email: Mdowling@charlestownri.gov

https://charlestownri.gov/wastewater-management
https://charlestownri.gov/wastewater-management
https://charlestownri.gov/wastewater-management
mailto:Mdowling@charlestownri.gov

	A Blueprint for Watershed Resource Protection through Community-Scale Integrated Infrastructure Management��
	Summary of today’s talk
	The Problem: Interconnected Water-Resource Challenges
	Our experience in southern Rhode island
	Charlestown – A community reliant on water resources 
	Local water resource issues
	Management solutions
	Slide Number 8
	A Blueprint for Watershed Resource Protection through Community-Scale Integrated Infrastructure Management
	1. Initial energy – recognize problem and establish momentum
	Slide Number 11
	3 – identify Impairment sources / Land Use and Infrastructure Assessment
	4 - Prioritize solutions based on risk and feasibility
	5 - Source Funding and Implement programming
	Case Study from the town of Charlestown
	Steps 2-3 -  Assess the target Watershed
	��Step 4 & 5 – develop programing and data Collection (Starting 2008)
	Step 5 - Community engagement (2010 – Today)
	Step 5 – enforcement (2010 - Today)
	Slide Number 20
	5– Conduct research and share findings (2018 – Today)
	7 – Conduct research and share findings (2018 – Today)
	Slide Number 23
	Slide Number 24

