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Cleaning wastewater every day for a better Bay.

Climate Change Planning Study

March 2021



Summary

w About halfway through study

w ltems that are complete
¢ Climate change curves

¢ Modeling of: Coastal flooding, Riverine flooding, and
Local flooding from rainfall

¢ Flood mitigation measures
¢ Pump station fact sheet
¢ Tidal Influence Evaluation

w Currently working on
¢ Treatment plant flood risk
¢ Climate change tool for risk and cost over time
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Sea Level Rise

w HRSD is using the NOAA Intermediate Curves as accepted
by HRPD@nd Virginia Department of Natural Resources

w Reviewing 1.5ft (near term), 3ft (medium), and 4.5ft (long
term) of Sea Level Rise
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Flooding Types

w Storm Surge (coastal)

w Riverinec conveyance capacity of channel and
floodplain (fluvial)

w Rainfallg capacity of local drainage (pluvial)

Fluvial Pluvial




Mitigation Measures

w List of mitigation measures

¢ Elevating Equipment, Wet Floodproofing, Dry
Floodproofing, Floodwall, Relocation

w Includes

¢ Advantages, Disadvantag€3&M, Personnel
Intervention, How Long to Deploy, Effectiveness

w Each facility to be protected will need detalled
look at what measure would be most effective



w Summary of station

w Benefit Cost Ratio

¢ How cost effective Is
protecting the facility

¢ Anything over 1 is good
higher Is better
w Mitigation measure
recommendations

Pump Station Fact Sheet

Climate Change Planning Study

BCR
Building Emergency
Mitigation Bypass Pump

Project Description/Justification

B The Arctic Avenue Pump Station is at
risk for flooding under cument (Year

The grester the value above 1 the greater the expected net value,
Annualized Losses are a yearly measured flood rik based on the equipment repalr cost fora fadlity
that may be damaged during an extreme weat her event.

Fact Sheet on Climate Change Flood Risk and Planning-Level Mitigation Measures
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The purpose of this fact sheet is to summarize the current and future dimate change related flood risk of an HRSD facility
and present practical flood mitigation measures that HRSD could implement to reduce that risk.

Arctic Avenue
Pump Station
(SS-PS-101)

Built: 1968

Renovated: 2013

Capacity: 10 MGD

Public Service Areas: 1

Private Service Areas: 0

2030 Population Estimate: 3,275

Fgure 1: Flood and Infrastructure Elevations

FLOOD ELEVATIONS

Mitigation
2020) conditions. This flood risk is ..LA 518.8 9.0
exacerbated by climate change as i
shown in Figure 1 and 4. Climate Change Scenario
B Coastal flooding is the dominant Year 2100*
flooding source as the site is at risk from storm surge for current and future sea level
conditions. Proximity to the coast, local topography, and the storm return period are
contributing factors.
Year 2080
B Dryfloodproofing with stop logs and a partial floodwall with a floodgate to an ele-
wvation of 10,6 ft NAVDSE are the preferred planning-level mitigation
measures are expected to deliver a positive net value to HRSD (see BCR).
B 3.5 ftofflood protection for the building and 6.7 ft of flood protection for the emer- Year2050*
gency bypass pump (from the lowest points of entry) reduce the risk of flooding by
34% over an assumed 48-year lifetime as illustrated in Figure 2.
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B The Intermediate Climate Change Scenario shawn In this fact shest Incorparates climate change 3.5 Ground Level
flood projections thraugh 2100 Including from sea level risa (NOAA 2017 Inte rmed late Curve], storm
surge, riverine, and surface water flooding sources.
B Benefit Cost Ratio (BCR) isthe ratio of the monetized benefits (e, avolded losses) of the mitigation Unitz: fast HANDEE
measure relative to the cost of corstructing and maintaining the measure to deliver a positive net value. .
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w Summary of station

w Benefit Cost Ratio

¢ How cost effective is
protecting the facility

¢ Anything over 1 is good
higher is better
w Mitigation measure
recommendations

Pump Station Fact Sheet

Climate Change Planning Study
Fact Sheet on Climate Change Flood Risk and Planning-Level Mitigation Measures

HR5S

The purpose of this fact sheet is to summarize the current and future dimate change related flood risk of an HRSD facility
and present practical flood mitigation measures that HRSD could implement to reduce that risk.

Arctic Avenue
Pump Station
(S5-PS-101)

Built: 1968

Renovated: 2013

Capacity: 10 MGD

Public Service Areas: 1

Private Service Areas: 0

2030 Population Estimate: 3,275

Pruject Des r.ription!Ju stification Figure 1: Flood and Infrastructure Elevations

B The Arctic Avenue Pump Station is at
risk for flooding under cument (Year
2020) conditions. This flood risk is
exacerbated by climate change as
shown in Figure 1 and 4.
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Key Terms

B The Intermediate Climate Change Scenario shown in this fact sheet incorparates dimate change
flond prejectlons through 2100 Including from sea level rise (NOAA 2017 Inte rmed late Curve), storm
surge, riverine, and surface water flooding sources.

Benefit Cost Ratio (BCR) Isthe ratio of the monetized benefits (e, avolded losses) of the mithgation
measure relative to the cost of corstructing and maintaining the measure to deliver a positive net value.
The greater the value above 1 the greater the expected net value.

Annualized Losses are a yearly measured flood rkk based on the equ IpM m T

that may be damaged during an extreme weat her event.
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Pump Station Fact Sheet

w Summary of station

w Benefit Cost Ratio
¢ How cost effective Is

Fact Sheet on Climate Change Flood Risk and Planning-Level Mitigation Measures

Arctic Avenue Pump Station

Planning-Level Flood Mitigation Measures

Hybrid Approach of the following:

® @

DRY FLOODPROOFING  FLOODWALL LEVEE

FLOODGATE

B Dry Floodproofing - Waterproofs a building by covering building openings, sealing walls and smaller openings prior to flooding events and

removing covers afterwards.

B Floodwalls and Levees - Protect a building from flood waters and allow for continued operation of that building. They can also protect
adjacent structures and infrastructure or include a Floodgate as part of the floodwall or levee system that controls water flow.

Detailed Project Description and Technical and Operational Feasibility

Building Mitigation
B Dry Foodproofing - removable stop logs
on the east entrance and two south facing

doors plus covers for two north facing louver

openings and the sills of two east facing win- ®

dows (6 inches in height) were assumed to
be necessary to maintain access and airflow

floodwall surrounding the emergency bypass
pump and leveraging an existing wall was
assumed to be necessary and maintains the
general aesthetics of the site.

Floodgate - a floodgate was assumed to be
necessary on the western side of the emer-
gency pump to permit access.

protection provided by the planning-
level mitigation measures should be
reevaluated as the station nears its
useful life.

For comparison, when evaluating
cost effectiveness, a cost estimate
for station replacement by 2068 is

protecting the facility
¢ Anything over 1 is good,
higher Is better
w Mitigation measure
recommendations

provided in Table 1 together with the
planning level cost estimate for the
2030 mitigation measures.

during normal operations.
Figure 4 compares the estimated change in

flood elevations over time with the current
B Floodwall -a 27 ft long and 7 ft high (pro-  site grade and elevation of the planning-level
viding 6.7 ft of flood protection) partial mitigation measures. In the future, the flood

Figure 3:Visualization of Planning-Level Flood Mitigation Measures

Emergency Bypass Pump Mitigation

Figure 4: Site, Estimated Flood and Mitigation Measure Elevations Over Time
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DRY FLOODPROOFING FLOODWALL/LEVEE = FLOODGATE

Arctic Avenue Pump Station

Planning-Level Flood Mitigation Measures

Hybrid Approach of the following:
B Dry Floodproofing - Waterproofs a bullding by covering building openings, sealing walls and smaller openings prior to flooding events and
remaoving covers afterwards.

B Floodwalls and Levees - Protect a bullding from flood waters and allow for continued operation of that building. They can also protect
adjacent structures and infrastructure or include a Floodgate as part of the floodwall or levee system that controls water flow.
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Influence ofSLRon Groundwater and Sewer Pipes

w As sea level rises, so does the local groundwater

w This effort estimates the influence 8LFon local
gravity sewers




