
Exeter Resilience Project: 
Innovative Approaches to 
Stormwater Management 
and Communications 
 

2018 NH Coastal Climate Summit 
June 20, 2018 

(603) 778-0885  www.rpc-nh.org          

Julie LaBranche, Senior Planner 

Robert M. Roseen, PE 
(603) 686-2488(c) 
rroseen@waterstone-eng.com 

http://www.rpc-nh.org/
http://www.rpc-nh.org/
http://www.rpc-nh.org/
mailto:rroseen@waterstone-eng.com
mailto:rroseen@waterstone-eng.com
mailto:rroseen@waterstone-eng.com


Rockingham Planning Commission 

Exeter Resilience Project:  Innovative Approaches to Stormwater Management, Communications, Policy 

OVERVIEW 

 Innovative Communication Methods 

 Climate Adaptation Policy 

 Resilient Stormwater Management 

This project was funded, in part, by NOAA's Office of Coastal Management under the Coastal Zone 
Management Act in conjunction with the NH Department of Environmental Services Coastal 
Program. 
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Innovative Communications 
Climate Change – Adaptation - Resilience  
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Identify the Audience 

Maximize Exposure 

Develop Impactful Message(s) 

Permanent/Repeatable 

Installation or Event 

 

Ensuring a Successful Initiative 
 
What is unique about the watershed or 
area of interest? 
 
What resources are important, prominent, 
and tell the story? 
 
What is the placed-based connection? 
 
Who are the key stakeholders to engage? 
 
What is the community benefit? 
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Innovative Communications 
Educational installation at Main Street and Lincoln Street Elementary Schools 
Reaches students Kindergarten through grade 5, yearly reinforcement, workbooks 
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Water Cycle, Flooding 

Surface interactions 

Natural Wetlands 

Constructed Wetlands 

Porous Pavement 

Stormwater Management 
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Innovative Communications 
Educational installation at Swasey Parkway, Exeter 

Exeter-Squamscott Rivers 

Watershed Facts 

Importance of Saltmarsh 

Riverine Ecosystems 

Impacts of Sea-level Rise 

Highly Visited Area – Permanent Messaging – Expand with Future Installations 
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Climate Adaptation Policy (draft) 

Vision Statement 

Proactive strategies are identified and implemented that 

address the impacts of coastal hazards and climate change 

to create a more sustainable and resilient community. 

 

Purpose 

Unified vision, goals, and actions 

Guide planning, investment, management, regulations 

Support for grants and other funding sources 

Living document, informed by best available science/information 
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Goals 
 

Ensure the community is better prepared to protect 

the security, health and safety of its citizens. 

  

Protect natural resources from the impacts of 

flooding from sea-level rise and storm events. 

  

Provide for a stable and viable economic future. 

  

Minimize the future costs of infrastructure 

replacement and maintenance. 

  

Support installations of renewable energy systems 

and electric vehicle charging stations. 

Climate Adaptation Policy (draft) 

Municipal Policy and Actions 

Management and Investment 

Environment-Natural Resources 

Regulatory and Land Use Planning 

Community-Based 
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Recipe for Process/Methods 
 

 Supported by Master Plan 

 Audit of Zoning and Regulations 

 Community Initiatives and Activities 

 Capital Improvement/Infrastructure 

Management Plans 

 Coordination with elected officials, staff, 

boards, commissions 

 Exeter “Climate Proclamation” (to uphold 

principles of Paris Climate Accord) 

 

Climate Adaptation Policy (draft) 

CLIMATE 
CHANGE 

Severe 
Weather 

Sea-Level 
Rise 

Emissions 

& Energy 
Use 

Storm 
Surge/ 

Flooding 



STORMWATER RETROFIT OPPORTUNITIES 

1.The total annual nitrogen load from the 179-acre Lincoln Street 
watershed is 1,265 pounds.  

2.The project identified green infrastructure retrofit opportunities for 
14 stormwater installations  

3.BMPs expected to reduce nitrogen load by 691 pounds annually, a 
76% reduction. 

4.Retrofit unit costs averaged $1,000 and ranged from $498 - $5,080 
per pound of nitrogen in comparison with $1,200 for the new 
wastewater facility 

5.The estimated cost to implement green infrastructure retrofits at 
these 14 locations is $689,000.  

 

Rain Garden 

Tree Filter 

Retrofit Opportunity 



FLOOD REDUCTION FROM GREEN INFRASTRUCTURE 

1. Flood reduction volume from green infrastructure are estimated at 60% for the 
current 10-year storm and 50% for the projected year 2040 storm event with 
9.21 feet of storm surge. 
 

2. The figure shows the modeled flood impact with and without green 
infrastructure for the 2040 rainfall and storm surge conditions with and without 
water quality volume best management practices 



BMP # 
Drainage 

Area (acres) 
Annual TN 
Load (lbs) 

Annual TN  
Reduction 

(lbs) 

% Load 
Reduction 

25% Design 
Cost Estimate 

$/LBS 
NITROGEN 

4 34.7 275 206 75% $312,000 $1,500 

7 7.4 58 43 75% $35,000 $800 

8 16.0 108 82 76% $84,000 $1,000 

9 5.9 48 36 76% $38,000 $1,000 

Total 64.0 489 367 75% $469,000 - 

FLOODING WITH AND WITHOUT BMPS 



ECONOMIC BENEFITS OF FLOOD AVOIDANCE 

Photo: Flooding at Exeter Town Landing March 2018 Nor'easter 

1.The estimated flood loss from a 
current 10-year storm is $6.11 million 
or $3.43 million with green 
infrastructure,  a 51% reduction.  

2.The total estimated cost to implement 
green infrastructure at 14 sites is 
$689,000.  

3.The greatest benefit is from small 
sized Best Management Practices that 
provide water quality and flood  
protection for a 0.5” storm, the most 
frequent annual rainfall event. 



• Goal is to use existing staff, equipment for standard 
catch basin cleaning 

• Land-use and trash and debris load 

• Aesthetics 

• Cost to maintain versus cost of pretreatment 

• In urban environments return on investment may be 
1-2 years 

 

SOURCE: NYC OFFICE OF GREEN INFRASTRUCTURE 

Condition Shortly After Install  

Condition After Winter Mini Cooper Bioswale with PREX PRETX Pretreatment by ACF  

LOW MAINTENANCE GREEN INFRASTRUCTURE WITH 

PRETREATMENT IS ESSENTIAL 



RIGHT OF WAY – PLANTERS AND INFILTRATION 
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Nutrient Removal Unit Cost Comparison 

Nutrient Control Strategy  Total Annual Cost  
Life Cycle Cost 

Estimate  
Lbs N Reduced 

Per Year 
 Unit Cost $/Lb N  

 Durham WW 5 mg/L1 $971,140 $13,800,000               5,254  $2,627 

Durham WW 3 mg/L1 $1,680,340 $23,200,000               8,757  $2,649 

WW Incremental Increase1 $709,200 $9,400,000               3,503  $2,683 

Durham NPS IC Program1 $95,000 $475,000                  250  $1,900 

WISE NPS @ IP 3/5/8 mg/L2 $453,333 $13,600,000             17,000  $800 

WISE WW @ IP 3/5/8 mg/L2 $3,046,667 $91,400,000             95,000  $962 

WISE Total @ IP 3/5/8 mg/L2 $3,500,000 $105,000,000           112,000  $938 

Exeter WW 3 mg/L3 $5,789,000 $115,780,000             95,400  $1,214 

Notes and Assumptions 

Data is from 2012 Oyster River Watershed Integrated Management Plan by VHB, NOS data generated by VHB, WW data by Wright Pierce Facilities Plan 
Draft 

WW data reported is based on 7 month period. It was not adjusted for 12 months as perhaps should be considered for direct comparison with NPS 

Assumes 20 Yr SRF Loan for Exeter @3.25% with no state or federal aid 

Life Cycle includes capital and operations and maintenance 

Present worth is capital at 20-yr;  

Data sources: 1 ORWIMP 2014; 2 WISE 2015, 3 Wright Pierce 2014 


