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BWSC Collection System

* 1,536 miles of sewer and drain pipes

* (156 miles combined, 710 miles sanitary, 670 miles storm drain)

* Sewers range from 8 inch to 108 inch

* Drains range from 12 inch to 240 x 186 inch
* 9 pump stations

* 586 outfalls total

» 201 tidegates

* 50,605 manholes



Outfall Screening




Storm Drain Outfall at Low Tide Storm Drain Outfall at High Tide without Tide Gate

Storm Drain Outfall at High Tide with Tide Gate



NEW TIDE GATES
MT. WASHINGTON AVE




Outfall Inventory — 586 — commission GIS

BPRD -5
BWSC - 271
CAT -1
DCR - 53
DOT - 27
MBTA - 1
MHD - 29
Milton - 1
MPA - 11
MWRA - 15
Private - 172
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CHALLENGE:
RISKS OF FLOODING WITH SEA LEVEL RISE
AND STORM SURGE - YEAR 2060

YEAR 2060 RAIN YEAR 2060 RAIN
SEA LEVEL RISE, NOSTORM SURGE SEA LEVEL RISE, WITH STORM SURGE
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Inundation Model - Project Overview

Develop 2D model that will estimate and graphically display inundation
information using most current projections available.

Model will allow identification of land area, buildings and roads impacted
by major events.

Model can be used as an early warning tool to pre-evacuate potentially
impacted areas.

Estimate the projected depth and duration of inundation

Estimate potential population impacted

Identify critical facilities impacted by inundation

Utilize model as a collaboration tool with other agencies with data
available and accepted by other entities

Have the information Peer Reviewed by outside entity.



2070 Storms
GARR September 9th,1999, w/ 2070 SLR
GARR June 12th,1998, w/ 2070 SLR
GARR August 2nd, 2017 w/ 2070 SLR

2030 Storms

GARR September 9th,1999, w/ 2030 SLR
GARR June 12th,1998, w/ 2030 SLR

GARR August 2nd, 2017, w/ 2030 SLR

Airmass 2-year w/ 2030 SLR Airmass 2-year w/ 2070 SLR

Airmass 10-year w/ 2030 SLR Airmass 10-year w/ 2070 SLR

Frontal 10-year w/ 2030 SLR Frontal 10-year w/ 2070 SLR

Tropical 10-year w/ 2030 SLR Tropical 10-year w/ 2070 SLR

Frontal 50-year w/ 2030 SLR Frontal 50-year w/ 2070 SLR

Nor’easter 10-year w/ 2030 SLR Nor’easter 50-year w/ 2070 SLR + 100-year storm surge

Nor’easter 50-year w/ 2030 SLR Nor’easter 100-year w/ 2070 SLR + 500-year storm surge

Nor’easter 50-year w/ 2030 SLR + 100-year storm surge Tropical 100-year w/ 2070 SLR +100-year storm surge

Tropical 100-year w/ 2030 SLR +100-year storm surge Tropical 500-year w/ 2070 SLR + 500-year storm surge
Nor’easter 100-year w/ 2030 SLR + 100-year storm surge

Tropical 500-year w/ 2030 SLR + 500-year storm surge

GARR — Gauge-Adjusted Radar Rainfall

Airmass — summer thunderstorm

Frontal Storms — advancing warm or cold airmasses
Tropical — Hurricanes

Nor’easters — Nor’easters




Baseline Simulations Completed

Return Period Dominant Coastal
Model Scenario (vr) Speed (mph) Azimuth® Boundary
Y Condition #1
6 1.83 2 25.0 66.0° 2030 SLR
m 6 3.20 10 25.0 66.0° 2030 SLR
48 5.84 10 211 270.0° 2030 SLR
48 8.46 50 21.1 270.0° 2030 SLR
100-year storm
5) Nor’easter 48 9.58 100 21.1 270.0° surge + 2030
SLR
EE - - 10 264 56 20305t
7 015 50 264 s6. 2070518
48 5.84 10 24.8 270.0° 2030 SLR
100-year storm
9) Tropical 48 9.58 100 24.8 270.0° surge + 2030
SLR
500-year storm
10) Tropical 48 13.9 500 24.8 270.0° surge + 2030
SLR
9 3.44 2002 N/AL N/AL 2030 SLR
2017
43 6.77 10 N/A? N/A? 2030 SLR
13) September 1 1

Stalled hurricane (like Dorian) also simulated

Coastal
Boundary
Condition #2

2070 SLR
2070 SLR

2070 SLR
100-year storm
surge + 2070
SLR
500-year storm
surge + 2070
SLR

2070 SLR
2070 SLR

2070 SLR

100-year storm
surge + 2070
SLR
500-year storm
surge + 2070
SLR

2070 SLR
2070 SLR

2070 SLR

*  Testing to assess Fort Point Channel resiliency options also completed
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Model Scenarios

Thunderstorm

Storm Motion Sea Level Rise (SLR)
&
i 429
£ s
: 129
BOSTO =z Storm Accumulation
5 L
ORI -
Storm Direction: 66.0 degrees | Northeast e an n o won .
Speed: 25 miles per hour Porcortaga o Giem Complotod
Tropical
Storm Motion Sea Level Rise (SLR) and Storm Surge
3
i
&

Storm Accumulation
i
: B
= o 5 3 ruite. -
Storm Direction: 270.0 Degrees | West ™ e s o

Speed: 24.8 miles per hour

Frontal

Storm Motion

Storm Direction: 56,3 degrees | Northeast
Speed: 26.4 miles per hour

Nor’easter
Storm Motion

Storm Direction: 270.0 Degrees | West
Speed: 211 miles per hour

www.bwscstormviewer.com

Sea Level Rise (SLR)

Foat Ak Prosant Day High Tida

4.29"
129"
Storm Accumulation

Prrentage of Storm Completod

Sea Level Rise (SLR) and Storm Surge

Fsat Aberens Privsant Day High Tick

At

aon on o oon

Paroentage of Stomm Completed



v Boston Water and

> Sewer Commission |nundation Model Viewer

a. N * Y % \ =
9+ ?b’g 5 / - Bt e
_ - CHARLESTOWN g by
. AP, | ¥
N 3 i ?
North “‘.,
Poinl Park & - META-Maverick

'U"m‘,..

It
MBTA-Haymarkel

Charles META-Bovedain N
= T
R 3,
= o e i oy, Loy
Phillips St L 2 e i e LB
= 2 MET \‘(LI:I\I::JIIIIDLIH g S iy i
Mjyrtle St B f Bl MBTA-State -\.-\ = o B
5 G 7 L Sagier -
BEACON HILL BOSTON o (e
2 ;
S . & i
|t MBTA-Park S i
nest” 5t _\‘S = Rpks
&y o el
b & 1L Y W

e

Storm Analysis Results 15, Tgrminal
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Boston Water and
Sewer Commission

@ Inundation Model Viewer

Storm Analysis Results

>

Storm Analysis Results
. Flood Depth Less then 1 Foot
. Flood Depth Between 1 and 2 Feet

. Flood Depth Greater then 2 Feet i
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. . Sea Level Rise Neighborhood Critical Facility Type
Inundation Overview 3030 Ha.zen
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Storm Summary _________|is} i I=J B} Population Impacted riti
storm Population Critical Cumulative | @Total Population @ Population Impacted i, "”'—;{( Maldenz @

Impacted Facilities Facilities Risk & Aflington |\ Medford
Impacted Level iy 4 AT

August 2017 Event (2030 SLR) 19,749
August 2017 Event (2070 5LR) 56,695
Frontal (10-yr w/ 2030 5LR) 6,666
Frontal (10-yr w/ 2070 5LR) 45,861
Frontal (50-yr w/ 2030 5LR) 11,327
Frontal (50-yr w/ 2070 SLR) 50,138
Hurricane Darian 24,221
June 1998 Event (2030 SLR) 60,841 Lo
June 1998 Event (2070 SLR) 00,832 634.2K (100%) > Bing_,, TomTam £3020 HERE. 2020 im} eymouth
Nor'easter (100-yr w/ 2030 SLR & 100-yr surge) 41,392 R — —
Nor'easter (100-yr w/ 2070 SLR & 500-yr surge) 140,387 Critical Facility Impacts
Nor'easter (10-yr w/ 2030 SLR) 5422 Critical Facility Max Max Avg Risk Level A
MNor'easter (10-yr w/ 2070 5LR) 45772 Duration  Depth Depth
Nor'easter (50-yr w/ 2030 SLR & 100-yr surge) 28,708 . {hrs) {ft) {ft)
MNor'easter (50-yr wy 2030 5LR) 11,069 Emergency Ctr 80.7 16.0 3.0 4
MNor'easter (30-yr wy 2070 SLR. & 100-yr surge) 128,242 Boston Public Library 345 3.4 15 4
Nor'easter (30-yr w/ 2070 SLR) 45,021 Charlestown Community Center 12.2 8.7 1.5 4
gt e ) 28,346 Condon Community Center 338 6.4 1.9 4
September 1999 Event (2070 SLR) 65.041 Curley Community Center 68.2 16.0 3.8 4
Thunderstorm (10-yr w/ 2030 SLR) 72,053 .
Thunderstorm (10-yr w/ 2070 SLR) 160,707 Grove H_aII CommumFy Center 35 0.5 0.2 2
Thunderstorm (2-yr w/ 2030 SLR) 20,848 Harborside Community Center - Umana Barnes 80.7 14.2 2.8 4
Thunderstorm (2-yr w/ 2070 SLR) 54,673 Kent Community Center 66.8 6.8 1.4 4
Tropical (100-yr w/ 2030 SLR & 100-yr surge) 39,121 Leahy-Holloran Community Center 65.7 10.6 2.5 4
TeriCEl (100-yr wy 2070 SLR. & 100-yr surge) 30,989 Orchard Gardens Communit},r Center 3.5 1.0 0.1 3
Tropical (10-yr w/ 2030 SLR & 10-yr surge) 7,432 Paris Street Community Center 67.8 100 2.3 4
Tropical (10-yr w/ 2070 SLR & 10-yr surge) 50,007 | The Hurley Schoal 33.2 123 2.7 4
Tropical (300-yr wy 2030 5LR & 500-yr surge) 105,138 Total 86.7 30.0 24 =
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50 year 48 hr Simulation Results

Nor'easter Storm A Story Map

% LEGEND
Nor'easter 50 year 48 hr

Simulation Results

Everett

Chelsea
The map is showing the geographic
density of maximum computed
depth of water in the 2D cell during
the simulation of this event. Areas
with high water depths are shown
as bright yellow, and as you zoom
into the map, the depth values in
feet will be displayed.
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Climate Ready Boston — Coastal Barriers

East Boston

Charlestown

Seaport

Figure 6 Alignment options presented in Coastal Resilience Soilutions for South Boston (Source: Coastal Figure 14 - Coastal Resilience Alignment Options for Seaport Boulevard (Source: Coastal Resilience
Resilience Solutions for South Boston (2018)) Solutions for South Boston (2018))

Fort Point Channel
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Figure 11 Coastal Resilience Alignment Options for Fort Point Channel (Source: Coastal Resilience Solutions
for South Boston (2018))




Coastal Stormwater Discharge Analysis - Project Objectives

e |dentify BWSC infrastructure
impacted by:
e Sea level rise
* Storm surge

* Other adaptations (like Climate o E Smeedtby.
Ready Boston)

Choice 1: Rainfall

* Develop conceptual designs to - .
ensure reliable stormwater

discharge
° Designs may include holistic Need to evaluate performance considering:

“strategies”

1 & 2: Rainfall and Sea Level Rise (“routine” conditions)

3: Storm surge (nor’easter or tropical event)

Protect BWSC’s core function:

Hazen 20




FPC Tributary Area — 2030 |
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LIDAR Elevations
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ACCESSIBLE RAMPS AT KEY LOCATIONS

SHEET PILING TO PREVENT GROUND WATER PENETRATION
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Smart Sewers
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Boston Stony Brook Map Overview

*
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Boston Stony Brook Process Diagram x
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