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Delaware RiverDelaware River
 Watershed FactsWatershed Facts

Nearly 15 million people Nearly 15 million people 
(about 5% of the U.S. (about 5% of the U.S. 
population) rely on the population) rely on the 
waters of the basinwaters of the basin
Drains 13,539 miDrains 13,539 mi²² , or 0.4 , or 0.4 
of 1% of the continental of 1% of the continental 
U.S. land areaU.S. land area
216 tributary streams216 tributary streams
4 states, 42 counties,        4 states, 42 counties,        
838 municipalities838 municipalities
25 Congressional Districts25 Congressional Districts



Delaware RiverDelaware River

Longest Undammed River Longest Undammed River 
East of the MississippiEast of the Mississippi

330 miles330 miles



Photos Courtesy NYC DEP



Delaware Water Gap Region



Delaware
Bay

A t l a n t i
c  O

c e a n

Philadelphia

Dover

Reading

Camden

Trenton

Wilmington

Lewes

Pottstown

Salem

Milford

M
aurice River

C & D Canal

Salem River

Perkiom
en C

reek

Neshaminy Creek

Rancocas Creek

Leipsic River

Alloway Cr.

St. Jones River

Cohansey River

Raccoon Cr.
Oldmans Cr.

Chr
ist

ina
 Rive

r

Assunpink Cr.

W
hite C

lay C
r.

Mantua Cr.

reek

Mispillio
n River

Smyrna River

Sto
we C

r.

Brandywine Creek

Crosswicks Creek

Big Timber Cr.
Cooper River

C
rum

 C
r.

Blacks Creek

M
anatawny Cr.

Broadkill R
iver

Ced
ar

 C
r.

Schuylkill River

Delaware River
Murderkill River

Dennis Cr.

West Br.

Brandywine Cr.

Pennsauken Cr.

Wissahickon Cr.

Union
Lake

Geist

Lake
Galena

Green Lane

Hoopes
Res.

Blue Marsh
Reservoir

Marsh Creek
Reservoir

Pennsy lvania

Maryland

New Jersey

Delaware
Zone 6

Zone 3

Zone 2

Zone 4

Zone 5

RM 48.23

RM 108.4

RM 133.4

RM 95

RM 78.83

RM 0

±
0 5 10

Miles

Zone 
Designations 

for the 
Delaware 
Estuary



The Delaware River Port Complex (including docking 
facilities in Pa., N.J., and Del.) is the largest freshwater 

port in the world.
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WHAT DOES DRBC DO?WHAT DOES DRBC DO?

Manages Resources on a Watershed BasisManages Resources on a Watershed Basis
Regulates Water Quality & QuantityRegulates Water Quality & Quantity
Directs a Fair Distribution of WaterDirects a Fair Distribution of Water
Plan for Best Use of Water ResourcesPlan for Best Use of Water Resources
Coordinates / FacilitatesCoordinates / Facilitates
Educates about Water ResourcesEducates about Water Resources



Discussion TopicsDiscussion Topics

Changing TrendsChanging Trends
Potential Impacts to the Delaware SystemPotential Impacts to the Delaware System
Potential SolutionsPotential Solutions
Needs from the Scientific and Engineering Needs from the Scientific and Engineering 
CommunityCommunity



Drought of the 1960Drought of the 1960’’ss



Source:  http://www.wrcc.dri.edu/cgi-bin/spiFmap.pl?dep72



18’

22’

1955 - 1996



Future ScenariosFuture Scenarios

Equal or Increased PrecipitationEqual or Increased Precipitation
Greater Intensity of StormsGreater Intensity of Storms
Increasing TemperaturesIncreasing Temperatures
Potential for Extended DroughtsPotential for Extended Droughts
Some Increase in Sea Level RiseSome Increase in Sea Level Rise

(0.5 m (0.5 m –– 5 m by 2100)5 m by 2100)



Potential ImpactsPotential Impacts

Water SupplyWater Supply
Prolonged DroughtsProlonged Droughts
EvapotransporationEvapotransporation
Loss of Snow PackLoss of Snow Pack
Salinity Salinity –– Sea Level RiseSea Level Rise
InfrastructureInfrastructure
Coupled with Increasing DemandCoupled with Increasing Demand



Changes in Changes in SnowpackSnowpack
 

and Timing of Snowmeltand Timing of Snowmelt

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



AVG. MID-MONTH
LOCATION

Jan 68
Feb 68
Mar 67
Apr 61
May 64
Jun 67
Jul 72
Aug 77
Se p 79
Oct 81
Nov 80
Dec 74

MONTH



Jeopardize water Jeopardize water 
supply due to supply due to 
increased salinity increased salinity 
levels.  Both surface levels.  Both surface 
water and water and 
groundwater groundwater 
withdrawals in the withdrawals in the 
estuary will be estuary will be 
affected.  affected.  
Increase river flows Increase river flows 
to push back salt lineto push back salt line
Increase costs for Increase costs for 
water purveyors water purveyors ––
moving intake pipes moving intake pipes 
upstream or building upstream or building 
desalination plants.desalination plants.



Cannonsville

 

Reservoir under 
normal conditions.

Cannonsville

 

Reservoir (6.5% of capacity).

Cannonsville Reservoir is 
located on the West 
Branch of the Delaware 
River

NYC RESERVOIR STORAGE DECLINES TO RECORD LOWSNYC RESERVOIR STORAGE DECLINES TO RECORD LOWS



Potential SolutionsPotential Solutions

New ReservoirsNew Reservoirs
New New MainstemMainstem ReservoirReservoir
Reduce DemandReduce Demand
Sea BarriersSea Barriers



Potential ImpactsPotential Impacts

Water SupplyWater Supply
Flood InundationFlood Inundation

Increased PrecipitationIncreased Precipitation
More Intense StormsMore Intense Storms
NonNon--Tidal River Tidal River –– Old TownsOld Towns
Coastal SurgeCoastal Surge



Three Major FloodsThree Major Floods
 

along the Main Stem along the Main Stem 
Delaware River in less than Delaware River in less than Two YearsTwo Years

September 2004September 2004

April 2005April 2005

June 2006June 2006







Potential SolutionsPotential Solutions

Different Management of Existing ReservoirsDifferent Management of Existing Reservoirs
Raised or New ReservoirsRaised or New Reservoirs
New New MainstemMainstem ReservoirReservoir
Moving People from HarmMoving People from Harm’’s Ways Way
Flood Warning/ Flood MappingFlood Warning/ Flood Mapping



Potential ImpactsPotential Impacts

Water SupplyWater Supply
Flood InundationFlood Inundation
Water Quality ImpactsWater Quality Impacts

TemperatureTemperature
Dissolved OxygenDissolved Oxygen
Suspended SedimentSuspended Sediment
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Potential SolutionsPotential Solutions

First First ––Modeling of Scenarios / ImpactsModeling of Scenarios / Impacts
Issues Issues ––

Existing Water Quality StandardsExisting Water Quality Standards
AntiAnti--Backsliding RulesBacksliding Rules
How to Handle Natural Changes How to Handle Natural Changes ––Tougher Tougher 
Regulation?Regulation?
Should We Adapt to WQ Changes?Should We Adapt to WQ Changes?



Potential ImpactsPotential Impacts

Water SupplyWater Supply
Flood InundationFlood Inundation
Water Quality ImpactsWater Quality Impacts
Biological ImpactsBiological Impacts

Wetlands InundationWetlands Inundation
Change in Spring Thaw FlowsChange in Spring Thaw Flows
Migratory PatternsMigratory Patterns
Vegetation ChangesVegetation Changes
Invasive SpeciesInvasive Species



Sea Level Rise Sea Level Rise --
 

Impacts on the Delaware EstuaryImpacts on the Delaware Estuary

Reduce the amount Reduce the amount 
of natural wetlands of natural wetlands 
and marshes, which and marshes, which 
act as a buffer, act as a buffer, 
helping reduce nonhelping reduce non--
point source point source 
pollution and pollution and 
flooding severity.  flooding severity.  
Wetlands are also Wetlands are also 
an important an important 
habitat for wildlife, habitat for wildlife, 
especially migrating especially migrating 
birds and fish.birds and fish.



The animals, plants, and The animals, plants, and 
forests of the region forests of the region 
may shift their habitat may shift their habitat 
and ranges northward and ranges northward 
due to increased due to increased 
temperatures and temperatures and 
potential decrease in potential decrease in 
water.water.

Biodiversity among Biodiversity among 
species may also species may also 
decrease, which can also decrease, which can also 
lead to an increase in lead to an increase in 
invasive species.  invasive species.  



American shad

Already seen: Already seen: 
earlier bird migration and egg laying, earlier bird migration and egg laying, 
earlier peak discharges in snowearlier peak discharges in snow--fed rivers, fed rivers, 
earlier timing of spring blooms, and earlier timing of spring blooms, and 
changes in the range and timing of fish changes in the range and timing of fish 

migrations in rivers (IPCC 2007)migrations in rivers (IPCC 2007)



Photo courtesy of USFWS



Potential SolutionsPotential Solutions

Adaptation?Adaptation?
Planting new speciesPlanting new species
Let cold water stretches convert to Let cold water stretches convert to warmwaterwarmwater
fisheriesfisheries



Next StepsNext Steps
Mitigation of CausesMitigation of Causes

Control of Greenhouse GasesControl of Greenhouse Gases
Energy Energy –– Supply and DemandSupply and Demand

Mitigation of Potential EffectsMitigation of Potential Effects
Assess Future DemandAssess Future Demand
New models with uncertainty factors                   New models with uncertainty factors                   
(e.g. drought of record)(e.g. drought of record)
Strategic Plans for Droughts, Floods, Sea Level Strategic Plans for Droughts, Floods, Sea Level 
RiseRise

Adaptation  (Adaptation  (vsvs fighting change)fighting change)
e.g. e.g. ––Impact of change in forest speciesImpact of change in forest species



Be PreparedBe Prepared

Work with Water Management Partners to Work with Water Management Partners to 
Assess Worst Case ScenariosAssess Worst Case Scenarios
Reduce DemandReduce Demand
Address Supply/Storage OptionsAddress Supply/Storage Options

Large Structural Solutions Large Structural Solutions vsvs Small, Local Small, Local 
ChangesChanges



Will Many Small Changes Be Will Many Small Changes Be 
Enough?Enough?

Need for Upper Basin StorageNeed for Upper Basin Storage
New Reservoirs and Flood Mitigation Dams?New Reservoirs and Flood Mitigation Dams?

oror
Combination of Combination of 

StormwaterStormwater InfiltrationInfiltration
Protection of  HeadwatersProtection of  Headwaters
Stream Corridor ProtectionStream Corridor Protection
Low Impact DevelopmentLow Impact Development
Regional PlanningRegional Planning
Floodplain RegulationFloodplain Regulation



ConflictsConflicts

Need To Manage For Even Greater ExtremesNeed To Manage For Even Greater Extremes
Concern of Uncertainty FactorConcern of Uncertainty Factor
““StationarityStationarity is Deadis Dead””
Water managers like to be  conservative Water managers like to be  conservative ––

Do not gamble with waterDo not gamble with water

Water for Supply, Water for Supply, InstreamInstream Flows and Voids Flows and Voids 
for Flood Mitigationfor Flood Mitigation



NEEDSNEEDS

Localized, Downscaled Climate Change Localized, Downscaled Climate Change 
ModelsModels
Uncertainty Factors for Droughts and FloodsUncertainty Factors for Droughts and Floods
Linking Models Linking Models ––
CC/Hydrologic/Hydrodynamic/Water CC/Hydrologic/Hydrodynamic/Water 
QualityQuality
Evaluation of Alternatives EffectivenessEvaluation of Alternatives Effectiveness

Demand ReductionDemand Reduction
Small, Local Solutions to Water ManagementSmall, Local Solutions to Water Management

Evaluation of Water Quality ImplicationsEvaluation of Water Quality Implications



100120 110115130
Cannonsville PepactonHarvardFishs EddyHale Eddy

Callicoon

Barryville

Prompton

Jadwin

Honesdale Hawley

WilsonvilleWallenpaupack

Mongaup Res

Woodbourne

MongaupPort
Jervis

Neversink

Oakl. Val.

135

140

145

155

165 170

175 180

185190195

Montague

Tocks
Island

Belvidere

215

225230235

240

245

260

270 275

285280

265
FE Walter

Beltzville

Aquashicola

White
Haven

Bltzv. Damsite

Palmer-
ton

Walnut-
port

290

315

305

300295
Schnecksville Allentown

Bethlehem

Glendon Riegelsville
330

250 255 Merrill
Cr. Res

HackettstownBloomsbury
320325

Nockamixon Pipersville Point   Pleasant

Kingston
Trenton

Trenton

Extonville
Langhorne

Pemberton

Torres-
dale

Pier II
North

Pottsville

Cressona

Landings-
ville

Tamaqua

Berne

Drehersville
Virginsville

Blue Marsh Res

Reading Pottstown

Limerick

Grateford

Philadelphia

350 355 360 599D&R Canal

365

400 385

380

390

395

415

495 Schuylkill
Confluence

345

440435

430420

425

445

465 475 485455 470

450

200

210

205

335 340

375
370

310

490

480

Junction

Reservoir

Demand

Inflow
Arc
Arc with
Routing

December 1, 2000

505

540

Chester

Del.Mem.Br.

500

520

525

530 535
Chester

Newark

Wooddale

Chadds Ford

Wilmington

599

599 Terminal
Node

Legend

W. Br. Del. 
River

E. Br.
Del. River

Lackawaxen
River

Wallenpaupack
Creek

Mongaup
River

Never-
sink
River

Lehigh River

Jordan 
Creek

Musconetcong
River

Assunpink
Creek

Crosswicks
Creek

N Br Rancocas
 Creek

Tohickon Creek

Schuylkill River

Chester 
Creek

Brandywine Creek

Red Clay Creek

White Clay Creek

410

405

510

515

545

550

600 600

600

NYC Div. NYC Div.

NYC Div.

Stilesville Downsville

160

150

DyC-Honesdale

WBrLR-Prompton

220

Neversink
Res

460
Blue Marsh

Merrill Cr
Div

1PA

1NY

1NJ

3PA

2PA 2NJ

4PA

4NJ

5APA

7ANJ

6PA

5BPA

7BNJ

8PA

8DE

Neshaminy
Creek

105125

366Trenton
Incremental

Demand

Daily Flow Modeling



NEEDSNEEDS

Studies of Sensitive Biological CommunitiesStudies of Sensitive Biological Communities
MidMid--Atlantic CC ConsortiumAtlantic CC Consortium



Time for Time for ACTION ACTION !!!!

Integrated Water Management in the Delaware River Basin
www.DRBC.net
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