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Delaware River
Watershed
Facts

0 Nearly 15 million people
(about 5% of the U.S.
population) rely on the
waters of the basin

O Drains 13,539 mi2 , or 0.4
of 1% of the continental
U.S. land area

0 Longest undammed river
east ofi the Mississippi
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Palmer Drought Severity Index
July, 1965

National Climatic Data Center, NOAA
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7T2-month Accumulated Precipitation Departure from Wormal through the end of August 2009
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Flood Mitigation




Assumptions for Future

Scenarios

> Increasing Temperatures

> Equal or Increased Precipitation

> Greater Intensity ofi Storms

> More Precip. In Winter Months

> Potential for Extended Droughts

> TIme Shift in Spring High Stream Flows
> Increase in Sea Level Rise



Potential Impacts

> Energy - Water Nexus
> Flooding

> Biological

> Water Quality

> Water Supply:



\Water Demands for Future
Electric Power Development

> \Water demands
could almeost triple
from 1995
consumption; for
projected mix of
plants and cooling

> Carbon emission
reguirements will
INCrease water
COnsumption by ar Source: NETL 2006
additional 1-2 | Hightower




Emerging Water Demands for
Alternative Fuels
Development

> lrrigation of
even small
percentage of
biofuel
acreage will
Increase
water
consumption
Py an
additional 3-5
Bgallday Source: Hightower
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Extent of Marcellus Shale Formation within
the Delaware River Basin
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36% (4,937 mi?) of
the Delaware Basin
IS underlain by the

Marcellus Shale
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Vulnerability of the Headwaters

> Headwaters are the most sensitive areas of a
watershed

» Existing contiguous forest Is critical to water
guantity and quality

> Multiple Factors

o Increasing Impervious Cover — development (5000
units)

o« Road cuts, pipeline connections,
e Ozone Increases

> Forest Fragmentation

> Philadelphia Source Water Protection Analysis
o #1 — Change In Delaware River Headwaters
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Flood Inundation

> Increased Precipitation

> More Intense Storms

> River Corridors — Old Towns

» Coastal Surge

> Siting of Water and \Wastewater Plants



Bioloegical Impacts

> Wetlands Inundation/LLoss
> VVegetation Changes
> Invasive Species

> Change in Spring Thaw Flows
o Migratory Patterns

> Disruption off Symbiotic Relationships



Aguatic Problems

> Coldwater Fisheries

> Endangered Species
(Dwarf
Wedgemussel)

> Terrestrial/aguatic
Interactions

> Seasonal migrations
(shad, salmon, etc.)

> Easier for Invasive
Species to move In




[ ] urban Growth, 2000 - 2050, Alternative Sce!
I Estuarine and Saline Fringe Loss, 2100
I Freshwater Tidal Marsh

- Estuarine and Saline Fringe Marsh

i

I Estuarine and Sait Marsh, Protected Land, Retained
|| Estuarine and Salt Marsh, Protected Land, Lost
I Freshwater Tidal Marsh, Protected

I Transgression Zone, Protected

I Estuarine and Sait Marsh, Unprotected, Retained
I Estuarine and Sait Marsh, Unprotected, Lost

I Freshwater Tidal Marsh, Unprotected

- Transgression Zone, Unprotected

[0 sea Level Rise 2100




Changes in Forest Diversity for the MARA Region

> The animals, plants,
and forests ofi the region

Lhpilafian-tStort
I Jr=Apk=Cotorramadt

may shift their habitat HM
and ranges northward ot o

due to Increased
temperatures and
potential decrease In
water.

> Bilodiversity among
Species may also
decrease, which can
also lead to an increase
N INVasive SpPecies.
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Water Quality

> emperature

> Dissolved Oxygen

> Suspended Sediment

> Lower -Q,, for Wastewater Assimilation/
TMDLSs/ Increased Residence Time

> Potential Increase Iin\WWaterborne
Pathogens/ Phytoplankton Blooms

> Impact on Regulatory: Policies — drinking
water and wastewater, antibacksliding




Response to Potential WQ Changes

ISSuUes —
o Should We adapt to CC-caused WQ Changes?

o How to Handle Natural Changes — Regulation of
Dischargers?

o EXisting Water Quality Standards
o Anti-Backsliding Rules

> Modeling| ofi Scenarios / Impacts



Water Supply




Potential Impacts — \Water Supply
and Infrastruture

> Prolonged Droughts

> Increased Evapotransporation

> LLoss of Snow Pack

> Salinity Pushing Inland— Sea Level Rise

> Infrastructure - wastewater treatment,
sewer lines, transportation




Changes in Snowpack and Timing ofi Snewmelt

> There will be less snow in the winter; this affects water supply for
many who depend on the melting of snowpack as a water source.
The timing of snowmelt may also change, prompting water resource
managers to change how water supply reservoirs are managed.

The Changing Face of Winter
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Mortheast Climate Impacts Assesament

rom Confronting Climate Change in the U5, Northeast, 2007

if higher emlissions prevall,

a typleal snow season may
becorme increasingly rare in
mach of the Northeast toward
the end of the century. The red
line in the map captures the
areq of the northeastern United
States that, histerically, has had
at least a dusting of snow on
the ground for at least 30 days
I the average year. The white
area shows the projected
retreat of this snow cever by
lata-cantury ta higher altitudes
amdd lathtudes, suggesting a sig-
nificant change In the character
of & Mertheast winter,



Wastewater System lImpacts

Sea level rise compounding
seasonal storm events to overwhelm
water pollution control plants

planyc 2030
WWW.nye.gov/html/planyc2
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Flood Gates at

i | Flood Gate at
e R Tallman Island



Critical Equipment at
RockawayWPCP \‘

———

West pump f0OMm;: East pump

25.33’ below sea level room: 17.75°
pelow sea

level



EXisting Equipment
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Proposed Eguipment
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Delaware
River
Basin

LEBANDN

Delaware River Basin
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Delaware River Bas Operating Plans

NEW YORK

> New York City Delaware
Basin Reservoirs drive
the Basin wide
Operating Plan.
o Cannonsville
o Pepacton
o Neversink

Two Corps of Engineers
Resernvoirs drive Lower
Basin Operating Plan

o Beltzville
o Blue Marsh

Merrell Creek Reservoir

Delaware River Basin Commission




RM 117 = projected 2100 high tide

RM 114 = projected 2050 high tide \
&

RM 110 = water supply ~
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" RM 102 = record drought

RM 100 = Benjamin Franklin Bridge

RM 98 = DRBC limit

. public supply

.power

. industrial




sea level
water table — vater table —
sea level

fresh water. resh water

Aquifer before sea level rise Aquifer after sea level rise




‘Adaptation to climate
change IS now Inevitable...
The only question is will it
be by plan or by chaos?”

Roger Jones, CSIRO, Australia; Co-author of
IPCC



Needs

> Models withi Uncertainty Factors
o Drought and Fleod of Record (?)

> Analysis based on Potential Risk

> Overlay Climate Change on other \Water
Resources Impacts

o Increasing demand, Increased Impervious cover, loss
of forests, water guality iImpacts with land use
changes

> Evaluation of Adaptation Options
o« Reduce Demand — Water Conservation
o Better Stormwater Management
o Need for Increased Upstream Sterage (?)
o Floed Mitigatien
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Water
Availability
2030 Withdrawal Instream Flow Needs
Demand (ecological / salinity)

Drought Flood
Vulnerability \ / Vulnerability

GOAL: Determine basin-wide concerns, identify location and

om—@om-—=a>» 00w

magnitude of deficits for vulnerable watersheds and river points

\

Reduction of Demand by Conservation Measures
Conservation pricing, drip irrigation, residential irrigation alternatives,
water loss control, plumbing requirements, water reuse, education, etc.

\

Increasing Instream Flow / Mitigating Flood Loss
Local solutions, LID, riverine buffers, protection of headwaters,
stormwater infiltration, storage in old quarries/ mine rec., ASR

\

New / Modified Storage & Infrastructure
Water storage / flood mitigation / Interconnections
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