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* FY 18 EEA Municipal Vulnerability
Preparedness (MVP) Program
Action Grant

« Massachusetts Office of Coastal Zone
Management (CZM)

» Goal to assess and Identify potential
improvements to the resilience of the
Wastewater Treatment Plant (WWTP)

* |dentify Risks

* Assess Near Term and Long Term Risks
* Comply with 2014 FEMA Flood Levels

* Improve WWTP Resilience to
Climate Change
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TASK 1 TASK 2 TASK 3 TASK 4

Perform WWTP Perform Climate ldentify Solutig

Inventory Risk Assessment Develop Project

Implementation Plan

6 Newburyport WWTP Resilience Assessment # Dewberry



* Determine existing
conditions

* |dentify Critical
Infrastructure/Assets

* |dentify at-risk assets

0 25 50
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Top of tank at 11.97ft 9 g ' Top of tank at 12.49ft

SECONDARY SLUDGE = AERATION
EFF. PUMPING AND
PLUMBING | ELOWERS HEADWORKS

DISINFECTION

g
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Limit of
Moderate
_Wave Action
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====March 2018 Flood Extent
| [ ] wwTP Buildings
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HISTORICAL AND FUTURE
FLOOD LEVEL ELEVATIONS

FLOOD LEVEL
ELEVATION

WWTP EQUIPMENT AND AREAS INUNDATED

IMPACT

BFE + Intermediate SLR 15.28"

Highest WWTP Grade 13.40"
Water Street Grade 13.00

BFE + Low SLR

Current FEMA 1% BFE 12.00"

Boston, MA Max Tide 9.66

Lowest WWTP Grade 8.00

15

17.01"
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16.61"

15.68"

14.917

14.16"

12.90

12.49

10.98"
10.76"

Aerobic Digesters, Aerobic Tanks

Primary Clarifiers

Bio-Filters

Aeration Tanks Flow Splitter

Primary Sludge Pumping

Main Genset Switchgear

-+ 12.84" Eff. Pumping -..e 12.83"

Secondary Clarifier ...e 12.42" Secondary Clarifier 2

Secondary Sludge Pumping- -+
Main Transformer

Narrow Band of Possibilities for
Resiliency on WWTP Site.

Beyond the elevation of Water Street (13.5 ft +)
the solution needs to be community-wide.

Chlorine System ___ .\, o

12.69° G itor - g
o Oerat 4 12:50° Gravity Thickener Building,

-©12.41" Aeration Blowers Odor Control, Headworks
++012.00" Influent Pumps Wetwell -+« - cereeeeneees
---+#11.97" Chlorine Contact Tanks

This table outlines damage levels associated with different levels
of flooding within the Newburyport Wastewater Treatment Plant.
All levels are shown in NAVD 88 vertical datum.

Dewberry




Aeration Building

Wave Action

» Within Limit of Moderate
Wave Action (LIMWA),
wave heights of 1.5-3 ft
possible

* Impacts multiple buildings

and tanks along coastal
boundary

Aeration Building in danger
of direct wave impact

Biofilter Tanks in danger of
undermining due to
scouring

Biofilter Tank &
Bldg
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Electrical System
* Main power and backup

X

power on coastal boundary o
close to LimWA and the 14 ¢
ft BFE level ®

: waer Service
¢ Main transformer at El. and Emergency

10.76 ft. Generator

« Emergency Generator at EL.
12.69 ft.

* Very close to wave action
zone
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Secondary Sludge
Building Vulnerability

* LiIMWA very close

« Secondary Sludge Building
entrance at 10.98 ft.

» Waste Activated Sludge
and Return Activated
Sludge pumps in basement;
not rated for submersion

Secondary
Sludge Bldg
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Challenges
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Flood Depths From 14 ft Flood Elevation |

Community-Wide Flooding

12 ft Flood
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i : Floodwat
Scenario 1: Temporary R
Short term Solutions SR UL
Feasible to protect up to 10 ft El. F.L. =

Scenario 2: Coastal Berm Min.dfeet[

W|th|n WWTP S|te - 14_’;\‘— Inspection cutoff trench

Feasible to protect up to 12 ft EI. F.L Min. 2 feet

Scenario 3: Flood Wall
along 3 sides of plant
Feasible to protect up to 13 ft. El. F.L.
Scenario 4: Community-
wide Resiliency Solution
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Scenario #3

DRAFT

@[ Tide Backflow Manholes Installed

Concrete Wall and Automatic Gate
Barriers

Concrete Wall Barrier
with Grading

March 2, 2018 Nor'easter Flood

Legend
WWTP Boundary
[0 e sy
9| Flood Depths from Water Surface Elevation = 12 ft. NAVD
[ Jo-1t
pp : : : *‘ B 1-3n
VI SN o T, by S I -6t

: o :
0 100 200 300 400 500 HCEONEESENEE . B

Newburyport WWTP Resilience Assessment Dewberry




Sea Level Rise (SLR) and
Stronger Storms

* NOAA intermediate prediction:

3.28 ft. Sea Level Rise by
2100

* Current BFE on WWTP site of
12 ft. + 3.28 ft. SLR = Future
BFE of Elev. 15.28 ft.
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Wind and Heat

* Wind and Heat will impact the
equipment and building on the
WWTP however slowly

 In most cases the rise in wind
and heat requirements will be
slow enough that the increased
demands will be upgraded
during the regular life span of
each piece of equipment

# Dewberry
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