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Delaware River and Basin

Main stem (Hancock NY => Ocean) is 330 miles long — No Dams

The River forms interstate boundaries over its entire length

Watershed drains 13,539 square miles in 4 states

Drinking water for 13.3 million people (approximately 5 % of the U.S.

population)

Water withdrawals exceed 6.4 billion gallons/day

Significant Exports to NYC (up to 800 MGD) and NJ (up to 100 MGD)

Contributes over $21B in economic value to region

Two Supreme Court Decrees
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Estuary Water Users

Surface Water Use in
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Salinity and Drought
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| Trenton — 1960s drought

The watershed above Trenton provides 76 percent of the
freshwater inflows into the estuary



Key Terms of the Good Faith Agreement

1983 i

* Revised Salinity Management Goals (Maximum 30-day average of 180 mg/I
Chloride at River Mile 98) — protect drinking water — PRM, PWD, now NJAWC

* |ldentified storage pursuits (FE Walter, Prompton, Cannonsville, Merrill Creek)
** Established drought operating curves

* Created Trenton Flow Objective

* Phased reductions of Diversions and Flow Objectives

* Allowed for banking “excess water” for other purposes (e.g., ERQ/IERQ)

** Provided enhanced conservation releases during normal conditions (D77-20
Revision 1, a.k.a. Rev1l)

* Water conservation and consumptive use management



 Salinity

e Chlorides

* Dissolved Oxygen
* Bacteria

* PCBs

* Toxics

 Contaminants of
Emergency Concern

Water Quality Zones

Delaware

Pennsylvania

> philadelphia

Median Monthly Salt Front Location Range
RMET to RM76

G New Jerse

%2? Salem

. L01482 800 Delaware River at Reedy Island

CHLORIDE STANDARDS

Zone 2 RM 108.4 —133.4
Max 15-day avg 50 mg/L

Zone 3 RM 95 —-RM 108.4
Max 30-day avg 180 mg/L

Vineland




300 Total Combined Storage (BG) of New York City Delaware River Basin Reservoirs

e el W =

L)
{=3
(=1

N

/ \\H\\

N

Combined Storage (BG)
G
o]

(=}
f=]
(=]

e

(

Drought Watch
== Drought Warning
= [rought Emergency
= Current Year, observed

504

o

2 .5 .2 @ .2 3 @ & .8 @ .3 .8 @ B .3 3 B 3 8 .8 3 @ @ L8 o

S S LA PN P C L L S S S M S L P AP PP

e e - u‘v a i b T s o o v AR aot o R mﬁr “‘1. ‘\ﬂ' W
A - gl A A RA LA

F P8 'b ; Rt e b
R R A AR R

Table 1
Interstate Operation Formula for Diversions and Flow Objectives

NYC NJ Montague Trenton
Diversion  Diversion Flow Objective  Flow Objective
NYC Storage Condition (mgd) (mgd) (cfs) (cfs)
Normal (L1, L2) 800 100 1,750 3,000
Drought Watch (L3) 680 100 1,650 2,700
Drought Warning (L4) 560 90 1,550 2,700
Drought Emergency (L5) 520




Drought Emergency Flow Objective
\Q'

Flow Objectives Drought Conditions*
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Ben Frankiin o |\ § 7-dayv average location of Salt Front Flow Objectives During Drought Emergencies
Brdge Bk, ¥ / y & Montague, NJ Trenton, NJ (Gage+Blue Marsh Releases)
- \Betin aur . . Dec- May- Sept- Dec- May- Sept-
s Chester” P T River Mile
" Woodbuly Apr. Aug. Nov. Apr. Aug. Nov.
- oA Upstream of R.M. 92.5 1,600 1,650 1,650 2,700 2,900 2,900
sbessin ' - . Between R.M. 87.0 and R.M. 92.5 1,350 1,600 1,500 2,700 2,700 2,700
Wimgen Between R.M. 82.9 and R.M. 87.0 1,350 1,600 1,500 2,500 2,500 2,500
q/, Downstream of R.M. 82.9 1,100 1,100 1,100 2,500 2,500 2,500
Ry Delaware  J
Woodstown Memorial Bridge . . . . .
e e ] *The location of the salt front determines the flow objective at Trenton during any

lower basin drought condition or during basinwide drought emergencies.

Salem
o feiigrs el?::“i:i:‘.,"é:;ﬁ."Ziiigi‘i?&%&?:é o o During the drought of record, the lowest monthly average
flow at Montague was 870 cfs and 1,550 cfs at Trenton




Reservoir Operating Programs

Operating Program 1950 1960 1970 1980 1990 2000 2010 2020

Year 0123456789/0123456789(0123456789/0123456789/0123456789/0123456789/01234567389(01234567809
Reservoir Completed AB C IDE F G H

FE Walter Drought

FE Walter Recreation
FFMP 2017 - 2028
FFMP 2011-2016
FFMPo08

FFMPo7

D77-20-CP Revision 9
D77-20-CP Revision 8
D77-20-CP Revision 7
D77-20-CP Revision 6
D77-20-CP Revision 5
D77-20-CP Revision 4
D77-20-CP Revision 3
D77-20-CP Revision 2
D77-20-CP Revision 1
D77-20-CP

Decree

Pre-Decree

.k.a. experimenta

fisheries release programs

Revisions

720CP

FE Walter Recreation

Program

Flexible Flow
Management

Programs

X= Reservoir Construction Completed [A=Neversink, B=Pepacton, C=Nockamixon, D=Promtpon and Jadwin, E=FE Walter; F=Cannonsville, G=Belzville, H=Blue Marsh, I=Merrill Creek. Lake
Wallenpaupack and the Mongaup System were constructed in the 1920s]; Dates are approximate.
X Water Stored in FE Walter for Drought Relief

Drought Watch or Warning

Drought Emergency

Conservation releases — flow objectives — out-of-basin diversions — flood mitigation — Excess Release Quantity




Atlantic Ocean
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Sea Level Rise
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Sea Level Rise and Salinity
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Relative Sea Level (RSL) Projections at Station 8557380, Lewes, DE

3.53 +/- 0.23 mm/yr
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Using the historic rate of 3.53 mm/yr (1920-2000), SL has risen 0.07 m since the
year 2000. Using the average sea level change since year 2000, SL has risen 0.15 m
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RiverMile

Location of the 30-day Mov ing Av erage 180 mg/l Chlorides
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Location of the 30-day Moving Av erage 180 mg/l Chlorides
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Simulations of FFMP2017 with SLR: 0 m
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FE Walter

Summer Pool Storage Allocation

FRANCIS E. WALTER DAM STORAGE ALLOCATIONS

Top of Dam 1473.38

Top of Surcharge Pool

—— 1470.28

—— 1449.38 Spillway Crest

Rec | | Rec AND
L [ drought
== 1299.38

—— 1244.38
Storage Allocation (AF) 2014 NAVD88
Flood Control 107885 AF
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* On average, 66 percent of flow in the river is from the watersheds above Trenton
and Philadelphia

** The estuary supports a variety of water users
* Salinity has been a long-standing concern in the basin

* Unlike the fisheries program, the salinity/drought management program and
components have not been adapted over time

** Sea level rise and chlorides present the greatest challenges to use of water from
the estuary

* Work is underway to understand those challenges and develop or modify strategies
to manage issues




Why you
should care?
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NYC Delaware releases tied to
the position of the salt front
during drought emergencies

NYC modeling has shown that
those releases don’t make
enough of a difference

Not an effective use of storage

Storage from F.E. Walter is more
efficient

More water in PCN during times
of drought, therefore higher
releases



