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Vulnerabilities and Adaptation

~ Flood Hazards
~ Risk Assessment
~ Collection Systems

_ Treatment Systems
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Sea Level Rise & Storm Surge

News Feature | October 13, 2016

Utilities Face Fallout From Hurricane Matthew

Sewage spills are one of the most significant consequences of the storm for municipalities. “Utilities are
in the process of assessing and correcting damage to the region’s infrastructure after Hurricane
Matthew,” WJCT reported. “In addition to lingering power outages and debris-covered roads, officials
are also dealing with millions of gallons of toxic sewage.”

7\
| KLEINFELDER

Bright People, Right Solutions.

N




Extreme Precipitation

Che Augusta Chronicle

January 3, 2017 11:41 pm

Heavy rains caused raw sewage overflows in several parts of Richmond County. According
to Augusta Utilities Department, highly diluted wastewater began running out of several
manholes because of heavy rainfall that began Monday and continued throughout
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Risk Assessment

< Likelihood & Consequence of flooding

Not “worst-case” scenarios
but
“worst-likely” scenarios
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Likelihood of Flooding
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Criticality and Consequences

« Area of service loss
« Duration of service loss
- Cost of damage

- Impacts to public safety and emergency
Services

 Impacts to economic activities
- Impacts to public health and the environment
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Case Examples

Combined Cambridge, East Boston
Sewers

Pumping Gloucester, Hingham, Hull, Oak
Stations Bluffs, Swampscott

Buildings Massport, Cambridge

I IR BNY Gloucester, Hull, Swampscott
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Cambridge Combined Sewers

2030 1% Probability 24-Hour Rainfall A




East Boston Combined Sewers




Combined Sewers

C Adaptation strategies:
_ Regional flood protection
— Watertight manholes
 Sewer separation
C Storage, conveyance, and pumping capacity
_ Tide gates
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Pump Stations

Municipality Vulnerable by 2070s

Gloucester
Hingham
Hull

Oak Bluffs

Swampscott
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Gloucester Good Harbor Pump Station

« Lines shown are approximate and not to scale
 All elevations noted are in NAVD88




Hull Waste Water Pump Station 6
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— s Demountable Flood Panels

Notes:
« Lines shown are approximate and not to scale

« Estimated first floor elevation noted is LIDAR ground elevation plus 0.5 ft. and reported in NAV088

vertcal datism e Concrete Flood Walls
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Hull Waste Water Pump Station 6

semmmnn Incremental: 2 ft. high berm around three sides

=]  Long term protection: 4 ft. high retaining wall with berm on two sides
(reuse berm material)



Hull Waste Water Pump Station 9

Replace building

envelope with pre-
Raise pump cast concrete
station 2.5 ft. (impermeable)

Add demountable
panels on door
Current and louvers

foundation
height is ~3.5 ft

ALTERNATIVE 1 ALTERNATIVE 2
GGG




Oak Bluffs School Street Pump Station




Swampscott Humphrey Street Pump Station

Year 2070
Depth of Flooding Above Ground at 1% Probability (ft)
Eo-1 HM4-5
1-2 EW5-10
[ J2-3 HM>10

B 3-4 |7/, Unresolved Elevation Data




Swampscott Humphrey Street Pump Station

ANNUAL CHANCE OF FLOODING

ABOVE PUMP STATION FIRST FLOOR
. 2030 =<0.1%

2070 = 0.5% (1-in-200)
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* Lines shown are approximate and not to scale : |
* Firstfloor elevation is based of 2011 Landscape Plan.and repo n NAVD88 vertical datum




Swampscott Humphrey Street Pump Station

EMERGENCY GENERATOR
ANNUAL CHANCE OF FLOODING
2030 =<0.1%

2070 = 5% (1-in-20)

=% L I ¢ F’Ff ;
; 4 '$ l_ ddil3 =

EMERGENCY GENERATOR
EST. FLOOREL. =12.1’

Notes: AVERAGE GROUNDEL. =9.9’

* Lines shown are approximate and not to scale
* Ground elevation noted is based on LiDAR and reported in NAVD88 vertical datum




Pumping Stations

— Adaptation:
_ Elevation
_ Floodproofing — permanent, temporary

_ Emergency power
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Logan Airport — State Police Building
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Cambridge — Public Outreach

CITY OF CAMBRIDGE ‘\*\\\‘\‘{_\\‘5

Flooding: Is Your
Property Protected?

v/ Existing Conditions

v/ New Construction

DEPARTMENT OF PUBLIC WORKS

CITY OF CAMBRIDGE v/ Climate Change

INSPECTIONAL SERVICES DEPARTMENT

September 2016

Flooding Facts You Should Know

v The CRy'S 253assment 0n chmate Changs velaarabiity has Shown Tl DIeCIRIton-Grivn
So0dng & Maly 10 NCTease In Megquency, axient, and depth
v Inhe past five years, all Mty states have expenienced floods.
Flooding can ocowr outside dessgnated food 2ones.

" Justa few inches of water from a flood can cause
s of Mousands of dollars In damage

<

~ Most homeowners’ and renters’ Insurance
@0 not cover flood damage:

v You can purchane food prodction
MILEANCE, #ven If yOur propenty is
cutside the S00d INsurance 20ne




Cambridge — Public Outreach

WHAT CAN | DO?

3 ) Install Backwater Valves

4 ) Elevate/Relocate Utilities

Electrical system components, Induding senvice pancis (Tuse
a0d orast SDeeskar Dous), melies, YWRChEn, and Culets. e
casly damaged by food waler Ancthir sefious probiem i e
potenSal for fres caused by short orosts in fooded systems. Rasing

hecical system components will help you avord protlens. All components of the

dlecirical system, Including he wiring, should be rased at least one foot above he anticipaled Mood level

fves _________Jl]l wHaTTO0O

» Blocrical system modficatons must be done by a » OQuiots, swiches, Bght sOCets and NCHon boses,
Icersed confracior. as wol 35 Do main breaker or fuse box and cleciic
* Your contractor shoukd check with the local power MOl $hould 0o Out of danger of geting wat
company about the maodmue hesght %0 which the * I 3 wir) N 10 lemanate Delow e Saticipated food
elocine moter can be raised level | shousd be specally marked in he panel box
* If your property is equipped with an okd-style fuse box a0 Samed off a1t the Seme of 3 5003 warming

Of low- amperage senvice, you may want 10 consider = Change a1 outiets 10 ground faul mdermuplens (GFis)
wosading 0 & Medem crask tresker ystem and * Elovate wator heaters, fumaces, 3 CONSICNING units,
higher-amperage senvice. 203 washeraryers ' ’

For moee Informanion  waw Carr A A BN L e ton

Floodng can cause Mow Om Saniary Sewer 3nd drain Boes 10 back Up BYOUgh DIDeS Nl bulihngs. rmmmwmnmmwnmamammw A 900 wlty 10 protect uldngs oM Seea0e a0 GrEnaoe
fowing

BACALDS 15 10 FItal Dackwatee valvis, 3 GRVICH NSLalid 10 DNt Swags 3nd Granage Yom

Biures, Such 38 Satmaahers, sk, Showars, 1o8ets, winding

o 800 Grinm wilvis have 2 Rap door

Inside which allows wastewater 10 Sow In one direction, cut towards the street, but closes automaticaly and does not alow flow tackwards TWough your pipe and Inio e basement.

WHERE TO INSTALL

+ Changes 10 the plumbing In your property must be done « Install on the plumbing of each tasement fodure
by 2 cansed phamber or conracior. * Vaives should be accessible Sor monthly maintenance
* Valves should be installed on sewer and dran ines that . ASconsed Setermune
are connecied 10 equipment 1at is below he potential :“mmm o]
food level Therefore, valves may be needed on washing
maching drain knes, undry sinks, floor drains, and
T DATES

EXCESSIVE RAIN CAN OVERWHELM SEWER AND DRAIN PIPES. CAUSING BACK-UPS

BACKWATER VALVE FLAP CLOSED

_‘L

BACHL FLOW

D & mrtad oo sewer hach ot evert $a Sachapier vave ot T ook Santar) Sewage brem eriereg o Batarmet dibows
Paare be sware Pl cuned vabvws ahe preverd basevard mastrwsle: Vi 1 leg oo vese qal seee pyes




Wastewater Treatment Facilities

Municipality Criticality Risk Ranking
Ranking

Gloucester 1 out of 95 36 out of 95
Hull 1 out of 40 10 out of 40
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Gloucester Water Pollution Control Facility

ANNUAL CHANCE OF FLOODING ) ~ g
2030 = 0.5% (1-IN-200) (2070) 0.2% FLOOD DEPTH = 3.7

2070 = 50% (1-IN-2)

(2030) 0.2% FLOOD DEPTH = 0.9’

TTI—

FACILITY FIRST FLOOR
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Gloucester Water Pollution Control Facility

2030 0.2%
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Gloucester Water Pollution Control Facility
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Hull Sewer Plant

2030 1%
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Hull Sewer Plant
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Hull Sewer Plant

Hull Sewer Plant A o
2070 = 50% (1-in-2)

B Maintain Existing Floodproofing System

I Elevate Sensitive Exterior Equipment

Notes:
» Lines shown are approximate and not to scale

* Giound elevation noted is estimated based on LIDAR and reported in NAVDSS vertical datum FEMAAE =130° == Long-Term: Perimeter Flood Wall
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Takeaways

C Wastewater systems face high and growing risks over

the near and long-term

< Solutions are available to help adapt buildings,

collection systems, and treatment facilities to mitigate
flood risk.

C Massachusetts communities are leading the way in

risk assessment and planning.

~ Now action 1s needed!
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Thank you!

Nasser Brahim
Senior Climate Change Planner
nbrahim@kleinfelder.com
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