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1.0 INTRODUCTION 

 
The Town of Seabrook (the Town) is a coastal community located in the Southeastern corner of New 

Hampshire in Rockingham County. The Town is comprised of approximately 3,970 acres of dry land 

and 2,190 acres of water and wetlands. The coastal area of Seabrook is a mix of permanent and 

seasonal residents, commercial and recreational development, beaches, and the Hampton-Seabrook 

Estuary. Seabrook is highly vulnerable to flooding from sea-level rise (SLR) and coastal surge as a result 

of extensive tidal wetlands, the Blackwater River, and the Atlantic Ocean surrounding much of the Townõs 

low-lying properties. As recently documented in the 

Townõs 2015 Vulnerability Assessment
1

, several key 

roadways and municipal facilities were projected to be 

impacted by SLR and coastal surge under projected future 

climate scenarios. Among these facilities were the 

elementary-middle school, the NextEra power plant, 

multiple sewage pump stations, and the wastewater 

treatment facility (WWTF). Weston & Sampson, in 

partnership with the Town of Seabrook, received funding 

from the New Hampshire Department of Environmental 

Services Coastal Program (NHCP), Coastal Resilience 

Grant to further evaluate the conditions at the Townõs most 

critical wastewater component, the WWTF.  

 

The facility collects and treats domestic, commercial, and industrial wastewater from most of the town. 

The WWTF and other system treatment components are all located on Wrightõs Island, a small upland 

area within the salt marsh that straddles the New Hampshire/Massachusetts border south of Route 286. 

Vehicular access to Wrightõs Island is a man-made, single-lane causeway from Route 286. The isolated 

nature of the WWTF makes it particularly susceptible to sea level rise and coastal surge, and any 

disruptions to WWTF operations quickly becomes a public health risk.  

 

In addition to the WWTF components located on Wrightõs Island, this project evaluated the vulnerability 

of the Route 286 Pump Station (pump station). This station is located approximately 4,000 feet east of 

the WWTF down Route 286. The station is at a slightly lower elevation than the WWTF and is already 

experiencing flooding during extreme storm events. This station was included in the scope of this project 

because it not only transports all of the coastal neighborhoodsõ wastewater to the WWTF but contains 

a metering vault where WWTF effluent is monitored and dechlorinated. 

1.1 Project Goal 

The goal of this project was to better understand the specific impacts of climate change to the Seabrook 

WWTF and Route 286 Pump Station, identify potential climate adaptation solutions for increasing 

resilience of critical facilities, and develop and implement an equitable public engagement strategy that 

was both project specific and broad to meet the actions outlined in the Town of Seabrook Coastal 

 
1
 Rockingham Planning Commission. (2015). Tides to Storms, Preparing for New Hampshireõs Future Coast. Town Of Seabrook, New 

Hampshire Vulnerability Assessment Report of Sea-Level Rise and Coastal Storm Surge Flooding.  
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Hazards and Adaptation Master Plan chapter
1

. This project addressed three of the goals outlined in the 

Town Master Plan chapter on Coastal Hazards and Adaptation: 

 

¶ òCritical facilities are protected against impacts from flooding and other coastal hazards.ó 

¶ òPrivate property owners are allowed to take protective measures to reduce flood risks.ó  

¶ òResidents and businesses are aware of and better prepared to respond and adapt to coastal 

hazards.ó 

 

Nearly all homes and businesses in Seabrook are 

served by municipal wastewater services. For this 

reason, maintaining wastewater services is critical to 

the health and safety of the community. Over time, 

improvements to the WWTF system will be necessary 

to adapt to rising seas, storm-related flooding, and 

power outages. This project served to proactively 

address this concern and identify specific 

improvements and adaptation strategies to protect the 

WWTF and the health of the public. The outreach and 

engagement component of this project served to 

provide information to residents on the impacts of 

climate change and how municipal facilities may be 

affected by SLR and future projected groundwater rise. Residents need to be engaged and informed 

about how their community can increase resiliency in the face of rising seas, coastal storms, and 

increased precipitation during extreme weather events. Being proactive about planning to responding 

to these changing conditions is the best course of action and one that deserves attention. 

1.2 Project Scope 

Weston & Sampson, in partnership with the Town, assessed the specific vulnerabilities at the site and 

evaluated multiple options for improving resiliency. Effective communication and outreach methods 

were also evaluated to continue the conversation about climate change in Seabrook and to engage the 

public in the results of the WWTF assessment. The project work was divided into four tasks: 

 

Task 1 ð WWTF Climate Vulnerability Assessment and Sea Level Rise Investigation 

The project team compiled existing SLR, storm surge (SS), groundwater rise, and historic extreme 

precipitation data to produce maps showing the vulnerability of the WWTF and pump station. For the 

climate vulnerability assessment, a planning horizon of 2050 was used, as approximately 25 years from 

now can be considered the end of the design useful life of the WWTF infrastructure. A planning horizon 

of 2100 was also used. The project team utilized the coastal flood risk projections for New Hampshire 

recently published in New Hampshire Coastal Flood Risk Summary ð Part I: Science
2

. The North Atlantic 

Coastal Comprehensive Study (NACCS) storm modeling was used to produce storm surge depths. 

 
1
 Mettee Planning Consultants & Seabrook Master Plan Steering Committee. (2016). Town of Seabrook 2011-20 Master Plan. Chapter 9 ð 

Coastal Hazards and Adaption. https://seabrooknh.info/boards-and-committeesplanning-boardseabrook-master-plan/9-final-coastal-

hazards-and-adaptation/. 

2
 Wake, C., Knott, J., Lippmann, T., Stampone, M., Ballestero, T., Bjerklie, D., Burakowski, E., Glidden, S., Hosseini-Shakib, I., Jacobs, J. 

(2019). New Hampshire Coastal Flood Risk Summary ð Part I: Science. Prepared for the New Hampshire Coastal Flood Risk Science and 

Technical Advisory Panel. Report published by the University of New Hampshire, Durham, NH. https://scholars.unh.edu/ersc/210. 

WWTF Access Road and Surrounding Salt Marsh 

https://seabrooknh.info/boards-and-committeesplanning-boardseabrook-master-plan/9-final-coastal-hazards-and-adaptation/
https://seabrooknh.info/boards-and-committeesplanning-boardseabrook-master-plan/9-final-coastal-hazards-and-adaptation/
https://scholars.unh.edu/ersc/210
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Based on projections and guidance published in the recent reports, and data from NACCS modeling, 

the project team was able to estimate future flood elevations at the WWTF by 2050 and 2100 under 

different storm probabilities. These flood elevations were compared with the latest (2015) lidar ground 

elevation data to map the flood depths and flood extents in the area around the WWTF and pump station. 

These maps illustrate the overall flood risk at the WWTF and pump station at present day, 2050, and 

2100 scenarios.  

 

Task 2 ð Public Engagement 

A public engagement strategy was developed through a series of meetings and interviews with Town 

staff, DES, and the New Hampshire Costal Adaptation Workgroup (CAW). Informed by their input and 

additional research, the project team developed an Equitable Community Engagement Guide for 

Climate Resilient Projects. Subsequently, the Wastewater Treatment Facility (WWTF) Resiliency 

Opportunities Analysis project was used as a pilot to test the implementation of the Guide. This phase 

included a meeting with the Board of Selectmen, the creation of an educational video and comment 

form, and the development of promotional materials to get the word out to the community about these 

resources. Section 5 of this report provides more detailed information on this task. Appendix E contains 

all documentation of public engagement materials. 

 

Task 3 ð WWTF Climate Resilience Options  

Based on the results of the sea level rise, storm surge, groundwater rise mapping, and extreme 

precipitation analysis, the project team identified climate adaptation options to increase the resiliency of 

the WWTF and pump station. These options included raising roads, living shorelines, deployable 

barriers, flood-proof entryways, other green infrastructure opportunities, and potential relocation and 

raising of critical infrastructure. Each option was evaluated based on permit requirements, design and 

construction constraints, cost, and history of success.  

 

This report contains a detailed description of the methodology used to model groundwater rise, sea 

level rise, coastal surge, and extreme precipitation  in the vicinity of the WWTF; an overview of the WWTF 

and the vulnerability of its most critical components; a comparison of potential climate change 

adaptation strategies; a summary of the community outreach methods; and an outline of 

recommendations for improving resilience and implementing adaptation measures.     
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Figure 1-1: WWTF and Pump Station Locus Plan 
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2.0 STUDY APPROACH AND METHODOLOGY 

 
Based on the New Hampshire Coastal Flood Risk Summary Report; Part II: Guidance for Using Scientific 

Projections
1

, a seven-step approach was applied to assess the flood risk under current and future 

climate scenarios.  

2.1 Step 1. Define Project Goal, Type, Location, and Timeframe(s)  

The goal of this project was to evaluate potential present and future climate threats at the most critically 

important Wastewater Treatment Facility (WWTF) in the Town of Seabrook, NH. As part of the project, 

the Weston & Sampson team evaluated coastal flood risk from sea level rise and storm surge, as well 

as inland flood risk due to groundwater rise and extreme precipitation in the area. The results of these 

analyses are summarized in this section along with the details on the methodology and approach. The 

results of these analyses were used to assess the specific vulnerabilities at the site and assess options 

for improving resiliency. 

 

The facility and other treatment system components are all located on Wrightõs Island, a small upland 

area within the salt marsh that straddles the New Hampshire/ Massachusetts border south of Route 286. 

Vehicular access to Wrightõs Island is via a man-made, single-lane causeway from Route 286. The 

isolated nature of the WWTF makes it particularly susceptible to sea level rise and coastal surge, and 

any disruptions to WWTF operation quickly becomes a public health risk. 

 

The òuseful lifeó i.e., the extended service life of the treatment plant, is 50 years from the date the facility 

was constructed. The facility was constructed in the mid-1990s, meaning the end of its useful life would 

be just before the year 2050. Considering regular maintenance or upgrades of structural, mechanical, 

and ancillary or support (e.g., electrical, plumbing, HVAC) components to be around 25 years, the 

following planning timeframes were considered for the project: 

 

¶ Present,  

¶ Mid-century (2050) 

¶ Late-century (2100) 

2.2 Step 2. Determine Tolerance for Flood Risk  

Step 2.1 | Identify project characteristics that influence tolerance for flood risk  

The WWTF is critical to public function, has high replacement costs, is highly sensitive to inundation, 

and does not have any redundancy in the likelihood of its failure.  

 

Step 2.2 | Determine tolerance for flood risk based on project characteristics  

Tolerance for flood risk was decided based on Step 2 Table in the CFR Guidance
1

 (Figure 2-1 below).  

The lack of redundancy in the likelihood of its failure along with the characteristics identified above 

indicate that the tolerance for flood risk was Very Low for this project. The project falls under the Class 

 
1
 NH Coastal Flood Risk Science and Technical Advisory Panel. (2020). New Hampshire Coastal Flood Risk Summary, Part II: Guidance for 

Using Scientific Projections. Report published by the University of New Hampshire, Durham, NH. https://scholars.unh.edu/ersc/211/  

 

https://scholars.unh.edu/ersc/211/
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4 of the American Society of Civil Engineers (ASCE) 24-14 flood design and therefore should be treated 

as a higher magnitude, lower probability project and follow the flood design standard proposed by ASCE 

guidelines.  

 

Figure 2-1: Framework for Determining Project Tolerance for Flood Risk  

(Source: CFR Guidance Document
1
) 

 

2.3 Step 3. Select and Assess Relative Sea-Level Rise (RSLR)  

Step 3.1 | Select RSLR estimate(s) for the project  

The timeframes/planning horizons proposed for this analysis were 2050 and 2100. The treatment plant 

was built in the mid-1990s and considering a useful life of 50 years, the choice of 2050 seems 

appropriate. The year 2100 provides a long-range estimate of what climate impacts can be experienced 

at the WWTF site by then. The greenhouse gas emission scenario selected for this analysis was RCP 

8.5.  Table 2-1 show a comparison between RCP 4.5 and RCP 8.5 RSLR values by 2050 and 2100 for 

projects with very low tolerance for flood risk. The difference in RSLR between RCP 4.5 and RCP 8.5 is 

relatively minor (0.2 ft) for 2050. For this analysis, the RCP 8.5 scenario was selected to simulate more 

extreme RSLR estimates by 2100, given the criticality of the treatment plant and the pump station for 

Seabrook. Using the RCP 8.5 scenario for 2100 represents a plausible worst-case scenario for long-

range planning of flooding impacts at the WWTF site from sea level rise and storm surge. Therefore, a 

RSLR estimate of 2.5 feet by 2050 and 7.5 feet by 2100 was used, per Step 3 Table B below from the 

CFR Guidance
1

 (Figure 2-2). 

 

 
1
 NH Coastal Flood Risk Science and Technical Advisory Panel. (2020). New Hampshire Coastal Flood Risk Summary, Part II: Guidance for 

Using Scientific Projections. Report published by the University of New Hampshire, Durham, NH. https://scholars.unh.edu/ersc/211/ 

https://scholars.unh.edu/ersc/211/
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Figure 2-2: Decadal RSLR Estimates  

(Source: CFR Guidance Document
1

) 

 

 

 

 
1
 NH Coastal Flood Risk Science and Technical Advisory Panel. (2020). New Hampshire Coastal Flood Risk Summary, Part II: Guidance for 

Using Scientific Projections. Report published by the University of New Hampshire, Durham, NH. https://scholars.unh.edu/ersc/211/ 

Table 2-1: Comparison of RSLR (ft) Estimates Under Different RCP Scenarios  

(Source: CFR Guidance Document
1
) 

Timeframe RSLR estimate (ft) under RCP4.5 RSLR estimate (ft) under RCP8.5 

2050 2.3 2.5 

2100 6.2 7.5 

https://scholars.unh.edu/ersc/211/
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Step 3.2 | Assess RSLR impacts to the project  

RSLR-adjusted water level was visualized in the project area using available tools, including the New 

Hampshire Sea-level Rise, Storm Surge, and Groundwater Rise Mapper (Sea-Level Rise Mapper), and 

site plans. The evaluated impacts over the range of RLSR estimates were identified in Step 3.2 for both 

the project locations. As noted in CFR Guidance
1

, surface water levels, groundwater levels, waves, and 

current velocities will increase, and sediment erosion and deposition are expected to change in 

conjunction with RSLR-adjusted water levels. Due to absence of surrounding flood-barrier infrastructure 

that will restrict the water flow, the WWTF is at further risk of flooding due to RSLR. In addition, lack of 

redundancy will have significant public health impact in the surrounding communities if the WWTF 

undergoes flooding. The resulting inundation scenarios are discussed in Section 3 and the maps are 

included in Appendix A of the report.  

2.4 Step 4. Identify and Assess RSLR-Adjusted Coastal Storms  

Step 4.1 | Identify RSLR-adjusted Design Flood Elevation (DFE)  

The RLSR adjusted design flood elevation (DFE) estimate was adapted from the information provided 

in Step 4 Table of the CFR Guidance
1

 (Figure 2-3). DFE is the total flood elevation that a project is 

designed to provide protection from. DFE is typically at least the BFE with freeboard, as required by 

building codes. RSLR-adjusted DFE is typically at least the BFE with required freeboard and RSLR
1

 

(Figure 2-3).  

 

The project area is located in the FEMA AE flood zone with an elevation of 9 feet (BFE). However, for 

this project the higher value of 9.3 feet was chosen over FEMA 100-year flood zone elevation to design 

under a more conservative scenario. The chosen BFE was the sum of 2020 Mean Higher High Water 

(MHHW) elevation (4.4 feet-NAVD88) and the 100-year Storm Surge height (4.9 feet). The RSLR adjusted 

DFE was then estimated for 2050 planning horizon with a freeboard height of 2 feet.  

 

 

Figure 2-3: RSLR-Adjusted Design Flood Elevations  

(Source: CFR Guidance Document
1
) 

 

Step 4.2 | Assess RSLR-adjusted coastal storm impacts to the project  

Since the project has a very low risk tolerance, it was crucial to understand the effect of additional factors 

such as coastal storms. RSLR-adjusted coastal storm water levels in the project area were estimated 

using available tools, such as the Sea-Level Rise Mapper. The results are discussed in Section 3 and 

 
1
 NH Coastal Flood Risk Science and Technical Advisory Panel. (2020). New Hampshire Coastal Flood Risk Summary, Part II: Guidance for 

Using Scientific Projections. Report published by the University of New Hampshire, Durham, NH. https://scholars.unh.edu/ersc/211/ 

https://nhdes.maps.arcgis.com/apps/webappviewer/index.html?id=c231e2f3b1f94d05bc0c8faf0265f569
https://scholars.unh.edu/ersc/211/
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the maps are included in Appendix A of the report. 

2.5 Step 5. Identify and Assess RSLR-Induced Groundwater Rise  

Step 5.1 | Identify RSLR-induced groundwater rise for the project  

Seabrook was one of the communities where RSLR induced groundwater rise has been mapped as 

stated in the CFR Guidance
1

. Therefore, RSLR induced groundwater rise has been accounted for in the 

project area.  

 

Step 5.2 | Estimate depth to present-day and future groundwater  

As a basepoint for the mapping, the mean seasonal high groundwater table needed to be determined. 

Therefore, multiple sources of groundwater monitoring data were evaluated. 

USGS National Ground-Water Monitoring Network 

This database contains groundwater quality and 

elevation data from monitoring wells across the 

country, dating back over 10 years. Three water 

level specific groundwater monitoring wells local to 

the WWTF were evaluated. The wells, located in 

Epping NH, East Kingston NH, and Newburyport 

MA, are shown in Figure 2-4. The shallowest 

groundwater level (depth to water, feet below 

ground elevation) from each well was compared. 

The shallowest groundwater table was observed in 

the Newburyport well, at 15.4 feet below ground 

elevation (seasonal high water table). 
 

 

 

 

 

Figure 2-4: Locations of the three monitoring 

wells in relation to the WWTF. The closest well, 

located in Newburyport, is 6.8 miles from the WWTF.   
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WSE Salisbury, MA Flow Metering Project, 2017 

Flow Assessment Services, working as a 

subconsultant for Weston & Sampson during the 

2017 Salisbury, MA Town-Wide Flow Metering 

Program, installed four temporary piezometer 

groundwater gauges in manholes throughout the 

town. Each gauge was installed by inserting a PVC 

pipe through the manhole wall and attaching 

flexible tubing to the pipe. The tubing was 

extended up the manhole so that groundwater 

levels could be determined. Weekly readings were 

taken throughout the 10-week monitoring program 

at each location. 

 

 

The two gauges closest to the WWTF, located in subareas BW and RR shown in Figure 2-5, were 

evaluated. Rainfall events were also recorded during the flow metering period, and these events were 

compared to the dates of groundwater gauge recordings. Post-rainfall groundwater measurements were 

not considered in this analysis, as to avoid using groundwater levels influenced by wet weather events. 

The RR gauge recorded the shallowest average groundwater level at 1.6 feet below ground elevation. 

The average groundwater level from the BW gauge was 8.5 feet below ground elevation.   

 

The Salisbury monitoring gauge data was selected for the groundwater rise analysis, rather than the 

USGS monitoring wells, given the proximity to the WWTF site. The BW gauge was understood to 

resemble the characteristics of the WWTF site more closely, as it was approximately the same distance 

inland as the WWTF. The extremely shallow groundwater table recorded from the RR gauge was 

understood to be a result of its proximity to the shoreline, which was not representative of the WWTF 

site. The water table depth below ground elevation of 8.5 feet was used as the baseline elevation for the 

RSLR-induced groundwater rise analysis.   

 

Figure 2-5. Approximate locations of the two 

closest groundwater monitoring gauges in 

relation to the WWTF. The gauges in subareas RR 

and BW were approximately 1.8 miles and 2 miles 

from the WWTF respectively. 
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Figure 2-6: Approaches for Calculating Depth to RSLR-Adjusted Groundwater  

(Source: CFR Guidance Document
1
) 

 

Step 5.3 | Assess RSLR-induced groundwater rise impacts to the project  

To determine the extent of groundwater rise, the Sea-Level Rise Mapper was utilized. The proposed 

RSLR estimates of 2.5 feet by 2050 and 7.5 feet by 2100 were used in this analysis. However, the closest 

corresponding layers on the online mapper consider 2-foot and 8-foot RSLR scenarios. According to 

the òGroundwater Rise Caused by 2-ft SLR (ft)ó layer on the mapper, the expected groundwater rise at 

the WWTF could range from 0.2 ð 0.7 feet with a 2-foot RSLR scenario in 2050. According to the 

òGroundwater Rise Caused by 8-ft SLR (ft)ó layer on the mapper, the expected groundwater rise at the 

WWTF could range from 1.2 ð 2.2 feet for a large portion of the site with an 8-foot RSLR scenario in 

2100. The groundwater rise predictions based on 2-foot and 8-foot RSLR were subtracted from the 

baseline groundwater depth below ground elevation of 8.5 feet. This resulted in the expected 

groundwater depths resulting from RSLR scenarios: 

 

¶ 2050 depth to groundwater: 7.8 ð 8.3 feet 

¶ 2100 depth to groundwater: 6.3 ð7.3 feet 

 

The RSLR induced groundwater rise was further assessed in the project area, as described in Section 

3 of the report. Mapping of the groundwater rise in the project area is included in Appendix B of the 

report. It is recommended that further investigation be performed to confirm groundwater elevations by 

drilling and installing groundwater monitoring wells, as discussed in Section 6.   

2.6 Step 6. Identify and Assess Projected Extreme Precipitation  

Step 6.1 | Account for projected increases in extreme precipitation  

Rainfall depths associated with the 24-hour duration design storms were evaluated under both present 

and future climate planning horizons as listed in Table 2-2. Several recurrence intervals were selected 

for this purpose.  

 

 

 

 
1
 NH Coastal Flood Risk Science and Technical Advisory Panel. (2020). New Hampshire Coastal Flood Risk Summary, Part II: Guidance for 

Using Scientific Projections. Report published by the University of New Hampshire, Durham, NH. https://scholars.unh.edu/ersc/211/ 

https://nhdes.maps.arcgis.com/apps/webappviewer/index.html?id=c231e2f3b1f94d05bc0c8faf0265f569
https://scholars.unh.edu/ersc/211/
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Table 2-2: Summary of Climate Scenarios Used in the Project Area 

(Source: CFR Science Document
1
) 

Climate Parameter Flood Risk Planning Horizons Recurrence Intervals 

Extreme Precipitation Inland 

Flooding 

¶ Present 

¶ 2050 

¶ 2100 

¶ 2-year 

¶ 5-year 

¶ 10-year 

¶ 25-year 

¶ 100-year 

 

The design stormsõ rainfall depths under present climate conditions (baseline) were derived from the 

NOAA Atlas 14 Point Precipitation Frequency Estimates (NOAA 14). For the 24-hour design storms for 

the 1-, 2-, 5-, 10-, 25- year recurrence intervals, the NOAA Atlas 14 estimates are marginally higher than 

the NRCC estimates. For the 100-, 200- and 500-year storms, the NRCC estimates are significantly 

higher compared to the NOAA Atlas 14 estimates (Table 2-3). Since CFR Guidance does not provide 

any explicit guidance on whether to use NRCC or NOAA atlas 14, the NOAA Atlas 14 numbers were 

selected for the WWTF site. This was because Atlas 14 was more recently published (2015) compared 

to NRCC (2010). 

 

Table 2-3: Present-Day Baseline Precipitation for Different Recurrence Intervals from NRCC and NOAA Atlas14 

Recurrence Interval (Years) NRCC Present Baseline (in.) NOAA Atlas 14 Present Baseline (in.) 

1-year 2.7 2.7 

2-year 3.3 3.4 

5-year 4.1 4.4 

10-year 5.0 5.3 

25-year 6.4 6.6 

50-year 7.6 7.5 

100-year 9.2 8.5 

200-year 11.1 9.7 

500-year 14.1 11.6 

 

Design stormsõ rainfall depths under future climate conditions were calculated for each design storm as 

a percent increase over these baseline values. Assuming percent increases do not change significantly 

within a state, the values were adapted from the analysis previously done for Portsmouth, NH. The 

percent increase values used in the Portsmouth, NH study were determined using a statistical analysis 

of annual maximum daily precipitation depths from an ensemble of global climate models (GCMs), 

which were part of the CFR Guidance document
2

. The design storm rainfall depths for present, 2050 

(using a 20-year averaging period from 2040-2059) and 2100 (using a 20-year averaging period from 

2080-2099) are summarized in Table 2-4 and Figure 2-7. 

 

 
1
 Wake, C., Knott, J., Lippmann, T., Stampone, M., Ballestero, T., Bjerklie, D., Burakowski, E., Glidden, S., Hosseini-Shakib, I., Jacobs, J. 

(2019). New Hampshire Coastal Flood Risk Summary ð Part I: Science. Prepwered for the New Hampshire Coastal Flood Risk Science and 

Technical Advisory Panel. Report published by the University of New Hampshire, Durham, NH. https://scholar1s.unh.edu/ersc/210. 

2
 NH Coastal Flood Risk Science and Technical Advisory Panel. (2020). New Hampshire Coastal Flood Risk Summary, Part II: Guidance for 

Using Scientific Projections. Report published by the University of New Hampshire, Durham, NH. https://scholars.unh.edu/ersc/211/ 

https://scholar1s.unh.edu/ersc/210
https://scholars.unh.edu/ersc/211/
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Table 2-4: Present and Projected 24-Hour Design Rainfall Depths for Seabrook, NH 

Recurrence 

Interval (Years) 

NOAA Atlas 14 

Present 

Baseline (in.) 

Estimated 2050 

(2040-2059) 

Values (in.) 

Estimated 2100 

(2080-2099) 

Values (in.) 

Percent 

Increase 

2050*  (%)
 

Percent 

Increase 

2100*  (%) 

2-year 3.4 3.8 4.0 12% 20% 

5-year 4.4 5.1 5.4 15% 22% 

10-year 5.3 6.3 6.6 18% 24% 

25-year 6.6 8.1 8.4 23% 28% 

100-year 8.5 11.0 11.3 30% 34% 

*Percent increase values were taken from Portsmouth, NH 

 

 

 

Figure 2-7: Stormwater Flooding Impacts Due to Changes in Extreme Rainfall Events in Seabrook, NH 

 

Freshwater instream flow and floodplain extent were expected to increase with increasing precipitation 

and impervious cover. Higher relative sea levels may reduce seaward drainage capacity during and 

following precipitation events, which could cause additional flooding. To include these anticipated 

changes in the risk estimates, the more in-depth analysis was chosen over the at least 15% increase  

suggested in the CFR Guidance Step 6 Table (Fig. 2-8). This analysis was chosen for the following 

reasons:  
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¶ Considers localized rainfall depths specific to the NH region using GCM data from the CFR 

Science Document
1

 

¶ Considers change in percent increase for each recurrence interval 

¶ Considers change in rainfall depths for different planning horizons (2050, 2100) 

 

 

Figure 2-8: Approach for Calculating Projected Extreme Precipitation Estimates  

(Source: CFR Guidance Document
2
) 

 

Step 6.2 | Assess projected extreme precipitation impacts to the project 

Based on the analysis conducted in Step 6.1, it appears that extreme precipitation will impact the WWTF 

and the pump station significantly, and rainfall depth will increase up to 2.5 inches for the 100-year 

storm. Therefore, it is important to consider extreme precipitation in the design parameters and 

guidelines.  

2.7 Step 7. Assess Cumulative Risk and Evaluate Adaptation Options  

Step 7.1 | Assess cumulative coastal flood risk to the project  

It is important to consider possible compound impacts to the project area as a result of coastal flood 

risk from RSLR, coastal storms, RSLR-induced groundwater rise, extreme precipitation, and/or 

freshwater flooding occurring together. The cumulative risk of these factors was considered in Sections 

3 and 4 of this report. It should be noted that further investigation is required to quantitatively evaluate 

the risk of these compounding flood factors. 

 

Step 7.2 | Identify and evaluate adaptation options to mitigate coastal flood risk  

Adaptation options were categorized within a framework of five action categories: no action, avoid, 

accommodate, resist, and relocate. The adaptation options identified based on the flood risk in the 

project area are discussed in Section 4. This section also discusses the degree to which each of the 

possible action alternatives reduces vulnerability to flooding and exacerbates or minimizes negative 

environmental impacts. Section 4 also discusses the cost effectiveness of each alternative.  

 

Step 7.3 | Select and implement preferred option(s) or revisit previous steps 

The most viable adaptation options chosen for the project location are discussed in Section 6. Multiple 

public engagements methods were used by the Town and project team to disclose assessed flood risk, 

implemented actions, and any future actions that may be necessary to further mitigate flood risk and to 

 
1
 Wake, C., Knott, J., Lippmann, T., Stampone, M., Ballestero, T., Bjerklie, D., Burakowski, E., Glidden, S., Hosseini-Shakib, I., Jacobs, J. 

(2019). New Hampshire Coastal Flood Risk Summary ð Part I: Science. Prepwered for the New Hampshire Coastal Flood Risk Science and 

Technical Advisory Panel. Report published by the University of New Hampshire, Durham, NH. https://scholar1s.unh.edu/ersc/210. 

2 
NH Coastal Flood Risk Science and Technical Advisory Panel. (2020). New Hampshire Coastal Flood Risk Summary, Part II: Guidance for 

Using Scientific Projections. Report published by the University of New Hampshire, Durham, NH. https://scholars.unh.edu/ersc/211/ 

https://scholar1s.unh.edu/ersc/210
https://scholars.unh.edu/ersc/211/
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educate the community. The details of the public engagement strategies adapted for the project are 

discussed in Section 5.
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3.0 WASTEWATER TREATMENT FACILITY VULNERABILITY 

 
The following section presents the results of the SLR and storm surge inundation mapping and the 

subsequent WWTF and pump station vulnerability assessment. Section 3.2 provides a summary 

description of the WWTF and pump station to provide context for the vulnerability assessment. It was 

important to understand how flooding may impact each asset individually and how damage to each 

component may impact the operation of the facility as a whole. Section 3.3 details the function and 

makeup of each asset, the point at which critical assets become vulnerable to flooding, and the 

consequences of flood damage. The specific vulnerability of different components at the WWTF and 

pump station were evaluated based on the projected flood elevations shown in Table 3-1 below, a review 

of record drawings, and on-site GPS survey.  

3.1 Inundation Mapping Overview 

As detailed in Section 2 of this report, three planning horizons were assessed: present day (2020), 2050, 

and 2100. At the 2050 planning horizon, the WWTF and pump station will be just over 50 years old, 

which was the end of their estimated useful life. For each horizon, the water level during dry weather 

mean higher-high water (MHHW) conditions was mapped. For the 2050 and 2100 horizons, this water 

level was adjusted for projected SLR. A 100-year (1% chance) storm surge event was also mapped for 

each of the planning horizons. The additional projected depth of storm surge was added to the MHHW 

and SLR water levels. In total, six scenarios were assessed: 

 

Table 3-1: Mapped Flood Scenarios 

Flood Scenarios 
Water Level Elevation (ft-

NAVD88) 

2020 MHHW  4.4 

2020 MHHW + 100-year SS
3
  9.3 

2050 MHHW
1
  6.9 

2050 MHHW
1
 + 100 -year SS

3
  11.8 

2100 MHHW
2
  11.9 

2100 MHHW
2
 + 100 -year SS

3
  16.8 

1
Includes 2.5ft of RSLR plus present day MHHW 

2
Includes 7.5ft of RSLR plus present day MHHW 

3
100-year SS is 4.9 feet 

 

All six scenarios were mapped at both the WWTF and pump station project areas (separate maps for 

each facility). Appendix A contains all inundation maps. The maps represent a òbathtub modeló of the 

flooding that can be expected to occur given the projected flood elevations and existing topographic 

characteristics of the facilities. The maps provide a visualization of the depth of flooding that may occur 

around buildings and process tanks, but do not represent which structures and buildings will be fully 

submerged in the given flood scenario. Buildings may appear to be fully submerged based on the 

colored graphical representation of flooding, however, this should not be interpreted as flood waters 

overtopping the rooves of the buildings. For example, as shown on the 2050 storm surge map, the flood 

graphic was superimposed on the roof of the influent building, operations building, and others. Given 

the 2050 storm surge depth of 11.8 feet, these buildings will not be fully submerged. However, the 
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ground levels (and basements) of the buildings may be severely flooded, as water was projected to rise 

approximately 1 foot above the elevation of the building entryways. If a building or structure was not 

superimposed by the colored flood graphic, that was an indication that the component was not expected 

to experience flood damage in that particular scenario.  

3.2 Overview of Wastewater Treatment Facility and Pump Station Vulnerability 

Weston & Sampson has developed a sophisticated understanding of the WWTF process areas and 

building systems through multiple site visits and previous comprehensive evaluation work at the WWTF 

and pump station. The Town of Seabrook owns and operates an extended aeration wastewater 

treatment facility that has been in continuous service since the mid-1990s. Municipal wastewater is 

transported to the facility via the Townõs collection system, which consists of approximately 50 miles of 

sewer mains and several pump stations. The collection system extends to all parts of town, including 

businesses and residences in Seabrookõs shoreline neighborhoods. On average, 0.7 million gallons per 

day (MGD) of wastewater is processed at the WWTF, although the plant was designed to treat a peak 

flow of 2.4 MGD. The treatment process consists of screening, grit removal, secondary treatment via 

oxidation ditches, secondary clarification, disinfection via chlorination, and dechlorination. Treated 

wastewater is pumped off-site and discharged through an outfall in the Atlantic Ocean. The Seabrook 

WWTF also contains a sludge processing building, where sludge that is removed from the process is 

dewatered before being trucked offsite. Figure 3-1 below provides a layout of the WWTFõs treatment 

processes and operational assets.  

 

 
Figure 3-1: WWTF Overview 

 

Three figures depicting the site layout of the WWTF and pump station are included in Appendix C. These 

figures indicate the location, elevation, and accuracies of the GPS survey points. The elevations sourced 

from record drawings of buildings, tanks, etc. are also indicated on these figures. All elevations on these 

figures are in reference to the NAVD88 datum.   
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The original record drawings for the pump station and WWTF referenced the NGVD29 datum. Since 

Lidar data and flood maps referenced NAVD88, elevations from the record drawings were converted to 

the NAVD88 vertical datum using the NOAA VERTCON tool. As directed by the VERTCON tool output, 

0.78 feet was subtracted from all NGVD29 elevations to convert them to NAVD88. All elevations 

referenced below in Section 3.3 are in the NAVD88 datum.  

 

In general, the model showed that the WWTF is currently at low risk of flooding and will not experience 

significant flooding until a 100-year storm surge event in 2050. Historically, no flooding has occurred 

during MHHW, non-storm, conditions at the WWTF or pump station. The modeling suggested that 

present day, 100-year, storm surge at an elevation of 9.3 feet has the potential to flood the pump station 

metering vault. The Town has reported that flooding to the pump station metering vault has already 

occurred during extreme wet weather events. The projected MHHW and SLR elevation in 2050 of 6.9 

feet was less than the projected 2020 storm surge depth of 9.3 feet. The only asset that would be 

impacted by this scenario is the pump station metering vault. At the projected depth of 6.9 feet, the vault 

would be submerged by 1-2 inches.  

 

The modeling results demonstrated that by 2050, under 100-year storm surge conditions, the WWTF 

could experience disastrous flooding. Figure 3-2 below provides a visual comparison of 2050 dry 

weather, MHHW conditions at the WWTF versus the conditions during a 100-year SS.  
 

   

  

Figure 3-2: Storm surge Conditions at the WWTF in 2050 

 














































































