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Housekeeping

6 Please turn phones on silent
6 Take care of your needs!
3z Feel free to use the restroom/get water as needed
z If you need more transition time between sessions, feel free to leave
when needed
6 " H 6z T1fdnND_Z hdzZ- UNdiT dGd E6GNNGT €
app store or scan the QR code posted around the event site
3z The app houses all important Forum info including upcoming
sessions and room locations
6 Staff hosts are available if you need anything!
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Meet Your Presenters

Kristen Bowman Kavanagh Beth Brown Amy Shallcross Avery Lentini
Deputy Executive Director Director, External Affairs & Manage(s \é\/r%tt%n%esource Community Engagement Specialist
Kristen.B.Kavanagh@DRBC.gov Communications P Avery.Lentini@DRBC.gov
Elizabeth.Brown@DRBC.gov Amy.Shalicross@DRBC.gov
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The Delaware River Basin Commission Is a federal
Interstate Compact agency established in 1961.

Our Mission

Manage, protect, and improve the
water resources of the Delaware
River Basin.

Our Vision
Provide trusted, effective, and A e SN e g
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iInclude planning through regulation.

A Comprehensive Plan administered  Aprotectionton Rt 6 IJ1 RI1Jt B
by a basin wide agency will provide:

Aabatement and control of stream Adevelopment of hydroelectric
pollution; power;

Aconservation and development of U_r&contro of movement salt water -
ground and surfacewater supply B 6

Adevelopment ofrecreational Aflood damage reduction ;
facilities; .
| | Aand regulation towards the
Apropagation offish and game; attainment of these gqa
AGl YU Y qRY UUWaterdihedJ T ¢ q 1J1 B
projects;




Prioritize 2A7 9kt WH

S SRS resilience plan
a vision will coordinate,
guide, and
expand ongoing
Communicate and future work

results




Parallel processing: Planning and implementation

Resilience Climate A De;ine \:ision, goals,
Team resilience plan and metrics
framework A Outline next steps
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Parallel processing: Planning and implementation

oy Climate Vulnerabilit A What information do we
ReSIIIence - Y have? What information

Team resilience plan assessment & do we need?
framework gap anaIySIS A Prioritized list of actions
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Parallel processing: Planning and implementation

Resilience Climate Vulnerability Revise,
Team resilience plan assessment & update,
framework gap analysis re-evaluate
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Parallel processing: Planning and implementation

Resilience Climate Vulnerability Revise,

Team resilience plan assessment & update,
framework gap analysis re-evaluate

B B Staff continue ongoing Commission takes additional

DELAWARE ° NEW JERSEY

NNNNNNNNNNNN SN YORK climate -related work actions as identified in CRP
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. Modeling BasinScale Conditions

@l Technical Tools

Outreach and Communications

Public Policy and Engagement




uilding Block:
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How does predicted climate change
translate to basin impacts?

Amy L. Shallcross, P.E.
Manager, Water Resource Operations

Warmer

Wetter

more extreme
higher sea levels
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The guestion determines the tools

Will the drought management plan still be effective?




DRBC Drought Management
A Protect water supplies

A NYC

A Philadelphia

A NJ (Central, SW)
A Repel salinity (Flow Objectives)

The tale of
two cities,
a state,

and drinking
water supplies

A Montague from NYC

A Trenton from LB Reservoirs
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Salinity intrusion Is monitored with the salt front.

Salt Front is the 7-day average 250 mg/l isochlor Risks of Sea Level Rise
(chloride concentration). Used as an indicator.

Conceptual diagram of how SLR may

Median Monthly Salt r . .
Front Location , affect the location of the salt front.
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Delaware River Basin

Water supplies are supported

Cannonsville Reservoir \

by both storage and releases. New York

Jadwin Dam

Prompton Dam ) :/~ \,

) Feansylvasia P Pl
AStore when flows are high Y /] 7 \\
o New York City water supply WL /
0 Montague Flow Objective (NYC) = ”J Y Iy ;
o Trenton Flow Objective (DRBC/Federal Res.) ___ § = i \ “;'“’
ARelease when flows are low (w‘% R Sy
o Run-of-river water supplies (NJ, Philadelphia) T\ =

Maryland N/

0 Salinity Repulsion

RIS/
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What do we need to know?

AHow far will salt travel upstream?

AHow much water do we need to repel salinity, for water supply?
Als there enough water at the right time?

ADoes evaporation offset increases in precipitation?

AWhat happens if there is no snowpack? M
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Several models are used to evaluate CC impacts

Tides/WSE Climate

(" Sea Level Rise Impacts on Salinity )
SM3D MDRHAISLR
Salinity Model creen
Salinity Model
N . )

Detailed
Testing

" Climate Change Impacts on Flow

GCM/RCM Hydrologic

Temperature
Precipitation Model
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Water Resource

System Model

DRBPST
Planning Support Tool

Storage Consumptive

Use
Opportunities Projections/




Preliminary results indicate we may not be able to repel salinity.

Simulations with the thredimensional hydrodynamic salinity model indic
that additional water may be needed for salinity repulsion.

Simulated Maximum SF Location
Schuylkill Major Drinking Trenton
5.“.‘% River Water Intake NJ
PR
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Results indicate similar flows at different times

Precipitation falls as
rain v. snow

Jan

Feb

Mar

Jan

Feb

Mar

Apr May Jun Jul
NC2630 NC4530

Less snowpack,
less snowmelt

Apr May Jun Jul

NC6030 m NC8530

Precipitation outpaces evaporation

Annual

Modest annual net
increase inflow \

Aug Sep Oct Nov Dec

- —_ - R llll - .
Evaporation catches precipitation
Aug Sep Oct Nov Dec Annual

B NC2660 ENC4560 mNC6060 mNC8560



AThree-dimensional salinity model

0 Extent of intrusion
0 Water needed for repulsion

Different tools and ARainfall-runoff model
models are needed 0 Available water/seasonality
to evaluate different o Frequency of extremes
types of impacts AReservoir and river model
0 Adequacy of supply
0 Efficiency
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Building
Block:
Technical
Tools
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Projecting Extreme Precipitation in the Delaware River Basin
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Emission Scenario:

YT o -8 High RCP 8.5
Change Factor
1
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Select By:

(oLlI1"8 Municipality | HUC 12‘
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PENNSYLVANIA

Washington

This projection tool was developed by the Northeast Regional Climate Center [

ST A1 Interactive Tool Supporting Regional Resilience

1 at Cornell University on behalf of the Delaware River Basin Commissi

Time Period:

pOpOEriiiEl 2050-2099

Annual Exceedance Probability:

20% 10% | 4% | 2% | 1%
m IDF Curve About the Data

",

Introduction

This site was designed to identify estimates of projected changes in extreme
rainfall in the Delaware River Basin. Through the interactive tool, users can see
estimated Intensity-Duration-Frequency (IDF) curves for a 24-hour duration,
based on changing four factors: 1) county, local or watershed (HUC 12) scale; 2)
low or high emission scenarios; 3) current or future time period; and 4) annual
exceedance probability (frequency of exceedance). By sharing this information in
a user-friendly tool, the DRBC is providing local officials, policymakers, planners,
and developers, as well as Basin residents, with science-based knowledge to
understand expected climate-induced precipitation changes and inform
adaptation decisions.

Choosing Options
The map will automatically update after any option is changed.

Select By: Changes the selectable areas on the map. If you have a location
selected and change this option the tool will automatically determine the new
area that should be selected based on the pin location.

Emission Scenario: Changes the projection between low emission future v

(DRBC). The DRBC is a federal-interstate compact agency formed

in 1961 to manage, protect, and improve the water resources of the Delaware River Basin.

Any person who publishes or re-posts this data in whole or in part should credit the DRBC.

The downloadable data accompanying the 'Projecting Extreme Precipitation in the Delaware River Basin’ visualization tool are products of the Northeast Regional Climate Center at Cornell University and are for the unique
purposes of the visualization toel. The Delaware River Basin Commission makes no express or implied warranty regarding the utility of the data for other purposes or their display on all computer systems, nor does the act of
distribution constitute any such warranty.

This project was funded, in part, by the U.5. Fish and Wildlife Service (FWS) through the National Fish and Wildlife Foundation's (NFWF) Delaware Watershed Conservation Fund (DWCF). The views and conclusions contained
in this document are those of the authors and should not be interpreted as representing the opinions or policies of the U.5. Government or the National Fish and Wildlife Foundation and its funding sources. Mention of trade
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Select By: Emission Scenario: Time Period: Annual Exceedance Probability:
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Change Factor
1
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Albany Introduction
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MASSACHUSETTS This site was designed to identify estimates of projected changes in extreme
Springfield rainfall in the Delaware River Basin. Through the interactive tool, users can see
estimated Intensity-Duration-Frequency (IDF) curves for a 24-hour duration,
based on changing four factors: 1) county, local or watershed (HUC 12) scale; 2)
low or high emission scenarios; 3) current or future time period; and 4) annual
exceedance probability (frequency of exceedance). By sharing this information in
a user-friendly tool, the DRBC is providing local officials, policymakers, planners,
\ ork Brookhaven and developers, as well as Basin residents, with science-based knowledge to
understand expected climate-induced precipitation changes and inform
adaptation decisions.

RHODE
CONNECTICUT ISLAND

PENNSYLVANIA Bridgeport

Choosing Options
The map will automatically update after any option is changed.

Select By: Changes the selectable areas on the map. If you have a location
selected and change this option the tool will automatically determine the new
area that should be selected based on the pin location.

Emission Scenario: Changes the projection between low emission future v

This projection tool was developed by the Northeast Regional Climate Center [ 1 at Cornell University on behalf of the Delaware River Basin Commission (DRBC). The DRBC is a federal-interstate compact agency formed
in 1961 to manage, protect, and improve the water resources of the Delaware River Basin.

Any person who publishes or re-posts this data in whole or in part should credit the DRBC.

The downloadable data accompanying the 'Projecting Extreme Precipitation in the Delaware River Basin’ visualization tool are products of the Northeast Regional Climate Center at Cornell University and are for the unique
purposes of the visualization toel. The Delaware River Basin Commission makes no express or implied warranty regarding the utility of the data for other purposes or their display on all computer systems, nor does the act of
distribution constitute any such warranty.

This project was funded, in part, by the U.5. Fish and Wildlife Service (FWS) through the National Fish and Wildlife Foundation's (NFWF) Delaware Watershed Conservation Fund (DWCF). The views and conclusions contained
in this document are those of the authors and should not be interpreted as representing the opinions or policies of the U.5. Government or the National Fish and Wildlife Foundation and its funding sources. Mention of trade



23S

e P 10jECtiNG Extreme Precipitation in the Delaware River Basin

T LEUIU LA REISIN An Interactive Tool Supporting Regional Resilience
PENNSYLVANIA » NEW YORK
UNITED STATES OF AMERICA

Select By: Emission Scenario: Time Period: Annual Exceedance Probability:
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Change Factor
1
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@map oRK Albany Introduction

MASSACHUSETTS This site was designed to identify estimates of projected changes in extreme
Springfield rainfall in the Delaware River Basin. Through the interactive tool, users can see
estimated Intensity-Duration-Frequency (IDF) curves for a 24-hour duration,
based on changing four factors: 1) county, local or watershed (HUC 12) scale; 2)
low or high emission scenarios; 3) current or future time period; and 4) annual
exceedance probability (frequency of exceedance). By sharing this information in
a user-friendly tool, the DRBC is providing local officials, policymakers, planners,
| Brookhaven and developers, as well as Basin residents, with science-based knowledge to

understand expected climate-induced precipitation changes and inform
adaptation decisions.

0.90 1.00

",

RHODE
CONNECTICUT ISLAND

PENNSYLVANIA Bridgeport

New Yor

Choosing Options

The map will automatically update after any option is changed.

MRy e Select By: Changes the selectable areas on the map. If you have a location

selected and change this option the tool will automatically determine the new

Washington area that should be selected based on the pin location.

Emission Scenario: Changes the projection between low emission future v

This projection tool was developed by the Northeast Regional Climate Center [ 1 at Cornell University on behalf of the Delaware River Basin Commission (DRBC). The DRBC is a federal-interstate compact agency formed
in 1961 to manage, protect, and improve the water resources of the Delaware River Basin.

Any person who publishes or re-posts this data in whole or in part should credit the DRBC.

The downloadable data accompanying the 'Projecting Extreme Precipitation in the Delaware River Basin’ visualization tool are products of the Northeast Regional Climate Center at Cornell University and are for the unique
purposes of the visualization toel. The Delaware River Basin Commission makes no express or implied warranty regarding the utility of the data for other purposes or their display on all computer systems, nor does the act of
distribution constitute any such warranty.

This project was funded, in part, by the U.5. Fish and Wildlife Service (FWS) through the National Fish and Wildlife Foundation's (NFWF) Delaware Watershed Conservation Fund (DWCF). The views and conclusions contained
in this document are those of the authors and should not be interpreted as representing the opinions or policies of the U.5. Government or the National Fish and Wildlife Foundation and its funding sources. Mention of trade
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Emission Scenario:
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Change Factor
1
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This projection tool was developed by the Northeast Regional Climate Center [

ST A1 Interactive Tool Supporting Regional Resilience

1 at Cornell University on behalf of the Delaware River Basin Commissi

Time Period:

pOpOEriiiEl 2050-2099

Annual Exceedance Probability:
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Introduction

This site was designed to identify estimates of projected changes in extreme
rainfall in the Delaware River Basin. Through the interactive tool, users can see
estimated Intensity-Duration-Frequency (IDF) curves for a 24-hour duration,
based on changing four factors: 1) county, local or watershed (HUC 12) scale; 2)
low or high emission scenarios; 3) current or future time period; and 4) annual
exceedance probability (frequency of exceedance). By sharing this information in
a user-friendly tool, the DRBC is providing local officials, policymakers, planners,
and developers, as well as Basin residents, with science-based knowledge to
understand expected climate-induced precipitation changes and inform
adaptation decisions.

Choosing Options
The map will automatically update after any option is changed.

Select By: Changes the selectable areas on the map. If you have a location
selected and change this option the tool will automatically determine the new
area that should be selected based on the pin location.

Emission Scenario: Changes the projection between low emission future v

(DRBC). The DRBC is a federal-interstate compact agency formed

in 1961 to manage, protect, and improve the water resources of the Delaware River Basin.

Any person who publishes or re-posts this data in whole or in part should credit the DRBC.

The downloadable data accompanying the 'Projecting Extreme Precipitation in the Delaware River Basin’ visualization tool are products of the Northeast Regional Climate Center at Cornell University and are for the unique
purposes of the visualization toel. The Delaware River Basin Commission makes no express or implied warranty regarding the utility of the data for other purposes or their display on all computer systems, nor does the act of
distribution constitute any such warranty.

This project was funded, in part, by the U.5. Fish and Wildlife Service (FWS) through the National Fish and Wildlife Foundation's (NFWF) Delaware Watershed Conservation Fund (DWCF). The views and conclusions contained
in this document are those of the authors and should not be interpreted as representing the opinions or policies of the U.5. Government or the National Fish and Wildlife Foundation and its funding sources. Mention of trade
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Select By: Emission Scenario: Time Period: Annual Exceedance Probability:

Municipality | HUC 12 ‘ Yo Bl High RCP 8.5 pOpOEriiiEl 2050-2099 ‘ 50% | 20% | 10% | 4% | 2%

Change Factor
1

1.10 20 1.30 1.40 1.50
| [ | IDF Curve About the Data

Introduction

",

MASSACHUSETTS This site was designed to identify estimates of projected changes in extreme
Springfield rainfall in the Delaware River Basin. Through the interactive tool, users can see
estimated Intensity-Duration-Frequency (IDF) curves for a 24-hour duration,
based on changing four factors: 1) county, local or watershed (HUC 12) scale; 2)
low or high emission scenarios; 3) current or future time period; and 4) annual
exceedance probability (frequency of exceedance). By sharing this information in
a user-friendly tool, the DRBC is providing local officials, policymakers, planners,
and developers, as well as Basin residents, with science-based knowledge to
understand expected climate-induced precipitation changes and inform
adaptation decisions.
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Choosing Options
The map will automatically update after any option is changed.

Select By: Changes the selectable areas on the map. If you have a location
selected and change this option the tool will automatically determine the new
area that should be selected based on the pin location.

Emission Scenario: Changes the projection between low emission future v

This projection tool was developed by the Northeast Regional Climate Center [ 1 at Cornell University on behalf of the Delaware River Basin Commission (DRBC). The DRBC is a federal-interstate compact agency formed
in 1961 to manage, protect, and improve the water resources of the Delaware River Basin.

Any person who publishes or re-posts this data in whole or in part should credit the DRBC.

The downloadable data accompanying the 'Projecting Extreme Precipitation in the Delaware River Basin’ visualization tool are products of the Northeast Regional Climate Center at Cornell University and are for the unique
purposes of the visualization toel. The Delaware River Basin Commission makes no express or implied warranty regarding the utility of the data for other purposes or their display on all computer systems, nor does the act of
distribution constitute any such warranty.

This project was funded, in part, by the U.5. Fish and Wildlife Service (FWS) through the National Fish and Wildlife Foundation's (NFWF) Delaware Watershed Conservation Fund (DWCF). The views and conclusions contained
in this document are those of the authors and should not be interpreted as representing the opinions or policies of the U.5. Government or the National Fish and Wildlife Foundation and its funding sources. Mention of trade






