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Trends in Temperature and Precipitation
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Photo: U.S. Army Corps of Engineers
Sept. 2004 Flood, Easton-Phillipsburg
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Flood Categories (in feet)

Moderate Flood Stage:

Action Stage:

Low Stage (in feet): 0 0

Peak Flood Crests at Trenton, NJ

Have we seen the worst flood?
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August 1955

Hurricane Diane:
August 1955

DRB Flood of Record

Free Bridge Phillipsburg to Easton
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Basinwide Droughts

Decade Year

1950

1960 [

1970

1980 | I | I

1990

2000 HE

2010

Drought Watch/Warning . Drought Emergency
* Drought Programs not active

The Drought Management Program was not established until 1983. In the early 1980s, a provisional plan was used. T N T
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Cannonsville Reservoir <. e '
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Drought of Record

Flow at Trenton
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Sources of Water

m NYC Reservoirs - instream flow
support - Montague)

= USACE Reservoirs (Flood and
Recreation; DRBC - instream
flow support — Trenton)

O

MOKRROE
c

ik | \ | * Emergency (Private, PA)

' .,f/” g o = Consumptive Use Replacement
A e (Thermoelectric)
= Dockets

| = Others not shown

Flow at Montague and Trenton can be 60
percent or more from reservoir releases
in dry periods




Water Management Schematic for the W«: fiow

. . Release or
Delaware River Basin Spil Diversion
Out-of-Basin Diversion
' Primarily Water Supply Reservoirs Pepacton = Inflow To NYC
Water Supply
U Multi-Purpose (Flood/Power/WS/Recreation) Reservoirs or Spill Diversion
' Primarily Flood Control Reservoir Mongaup Up to 800 MGD
@ rlow Management Objective Emergency
---------------------------- LACKAWAXEN Neversink . nflow
) RIVER Release _ .
Jadwin Prompton Diversion
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mergency
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Release
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DRBC Drought Management Plans

Based on Storage and Salt Front Location

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

Basin-Wide Drought Flow Management

Normal
Table 1- Normal Diversions and Targets
FFMP Table 4 - L1 or L2 Releases

Drought Watch

Table 1 - L3 Diversions and Targets
FFMP Table 3 - L3 Releases
Monthly DP Meetings

Drought Warning

Table 1 - L4 Diversions and Targets
FFMP Table 3 - L4 Releases
Monthly DP Meetings

NO
Has NYC Storage
< Drought Watch Line (L3)
for 5 days?

Is NYC Storage < Drought |NO
Warning Line (L4)?

YES

Is NYC Storage < Drought
Emergency (L5) for 5 days?

YES

NO

Water Code Section 2.5.3.E and FFMP

Has NYC Storage + Snowpack* been
> 13 + 25 BG for more than 15
consecutive days? FFMP Criterion

YES

Table 1, Normal Diversions and Targets
FFMP Table 3 L3, L4 or L5 Releases**
FFMP Criterion

YES

NO,

START

Normal

Normal Diversions, Flow Targets, and
Conservation Releases

Has NYC Storage +
Snowpack* been > L3 +
15 BG for more than 5

consecutive days?

Lower-Basin Drought Flow Management

Water Code Section 2.5.6

NO

Are both lake elevations
BELOW the thresholds below?
(1) Beltaville elev < 615’

D

rought Warning

NJ D&R Canal diversion rate: 70 mgd
Trenton target: Table 2 (salt-front Vernier)
Reservoir releases priority: Sect. 2.5.6.C.3
Conservation releases: Table 4 (Sect. 2.5.5)
Water conservation measures: veluntary

(2) Blue Marsh elev < 283’

YES

Have both lake elevations

Basinwide plan is based on combined NYC storage. Lower Basin plan based on elevations in BZ and BM.

been BELOW the thresholds
below for three days?
(1) Behtaville elev < 590’
(2) Blue Marsh elev < 273’

YES

YES

NO

NO

Have both lake elevations been
ABOVE the thresholds below for
30 consecutive days?

(1) Beltaville elev < 615’

(2) Blue Marsh elev < 283’

O has one of the two reservairs
spilled?

YES

Combined Storage (BG)
&
=]

=
o
(=]

Have both lake elevations been
ABOVE the thresholds below for
30 consecutive days?

(1) Beltaville elev < 530"

NO (2) Blue Marsh elev < 273’

Or has one of the two reservairs

v

spilled?
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Drought Watch

mes Drought Warning
== Drought Emergency
== Current Year, observed

Water Code 2.5.6

Lower Basin Drought — Flow Management

Alternative General Description

Guide for Selecting Alternatives for
Lower Basin Drought Plan Options 3

Alternative 1

Basinwide Drought Conditions

O O O H H o °
¥ & & & & & & & & & & O
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1 m Al 5 2and6

® Alternative 4 mAlternative 3 Drought conditions

Good upper basin hydrologic conditions. Use
NYC storage, then alternate use of NYC and LB
storage, then use power storage.

Moderate upper basin hydrologic conditions.
Alternate use of NYC storage in conjunction
with power and L8 storage

Dry conditions late in the season when lower
basin reservoirs likely to begin refill. Use only
lower basin storage.

High likelihood of entering basinwide drought
watch. Use lower basin and power storage to
conserve NYC storage.

Drier conditions earlier in season. Use power
storage, then LB storage, then NYC storage to
conserve both NYC and LB storage.

Use all reservoirs concurrently, splitting use of
NYC, LB and power storage proportionally

PHASED REDUCTIONS

] Drought

Status
Normal
Watch
Warning
Emergency

Drought
Status
Normal
Watch
Warning

Emergency

Diversions

NYC
800
680
560
520

NJ
100
100

90

80

Flow Objectives

Montague
1,750
1,650
1,550

SF: 1,100 -

1,650

Trenton
3,000
2,700
2,700

SF: 2,500 -
2,900
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Salt Front River Mile Location 1963 - 2016 @
7-day average 250 mg/l isochlor
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Future — Climate Change
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Have we seen the Drought of Record?

Summer moisture avai4ability

1917 and 1945:
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GCMs and RCPs \

GFDL

oo RCP2.6

RCPA.5 . .
NCAR RCP6.0 Operations Salinity
CanES RCP8.5 5

Hydrologic Model (WATER) Flow Management Rules P , o \D

Landcover _ WL +

Water Code, FFMP, Dockets =4
DRB-Planning Support EFDC -

Tool Designated Use

GCM: Global Circulation Model



Climate Change
\‘

Potential Differences in Average Monthly Reservoir Inflows in 2060
Based on High Emission Scenario

e " Flows modestly increase

i = Seasonality changes

;‘i’jﬁ h l|‘||| = Higher temps means less snow
i P ‘I “ \|\I\. ey .“I.. “__.I IIII || " ||‘|.| ull " L ess snow means less snowmelt
o l‘ = Increased evapotranspiration
e . offsets increased precipitation
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Atlantic Ocean
River Mile O

Sea Level Rise

Subsidence l

Sea Level Rise

Salt
Water

Fresh
Water

Trenton
River Mile 133
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Possible Sea Level Rise Impacts on Salt Front

Median Monthly Salt
Front Location
(River Mile)

January 69.0

February 70.7

March 70.0

April 67.0

May 68.0

June 69.2

July 70.4

August 73.8

September 76.0

October 72.0

November 70.5

December 69.4

Based upon salt front location
data from January 1998
through February 2013.

Alaware\

Sea Level
Rise (ft)

90

1 93
2 95
3 98

Walt Whitman Bridge

RM 96.8 USACE Model Results 2010

Mouth of Schuylkill River
RM 92.5
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Summary - Hydrology
o

Basin is vulnerable to floods and droughts
Reservoirs were constructed on tributaries for flood damage reduction

Extensive studies and analyses were conducted after the drought of record
to build resiliency (salinity repulsion)

DRBC implements both basinwide and lower basin drought management
plans (as well as water conservation, allocations, water audits, etc.)

Uncertainty about climate change related factors warrants a new

assessment of basin resources and flow/drought management u -
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Amy L. Shallcross, P.E.
Manager, Water Resource Operations

Amy.Shallcross@drbc.gov

Managing, Protecting
and Improving the
Basin’s Water Resources
since 1961

Photo: Tom Amidon
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