Delaware River Basin Commission

Flow Management

Amy L. Shallcross, P.E.

Manager, Water Resource
Operations

March 17, 2016
AWWA NJ Annual Conference

Photo: David B. Soete

Delaware River Basin Commission

DELAWARE °

PENNSYLVANIA o

UNITED

STATES

NEW JERSEY
NEW YORK
OF AMERICA




Flow Management:
What is it all about?

e

High (flood) Low (Drought/ Supply Quality)

_ ﬂ" Yt 2P “'- 27 *C“-A’W‘ﬁ”!% 15m{m M

e

5&%; el
. 3P ——

-"""""ﬁ"‘"/""‘:‘,“"' o
s 3 s '.

‘:' - rx»,vu w;-‘ ‘d‘ - 'h AR S T e
e ey & oy S ,

oty ~pats
o D




Competing Objectives

e

* Drinking Water — 15+ —
million people

* Flow Augmentation — * Assimilative Capacity
basin equity * Hydropower

* Aquatic Resources * Recreation
+ endangered species + Flood Mitigation

(Mussels, Atlantic Sturgeon)
+ Oysters D(CI3S
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When is the next flood?

WHEN IS THE NEXT DROUGHT?
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Annual Peak Streanflow, in cubic feet
per second
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(1895-2014)

ipitation

NJ Statewide Annual Prec

*Yellow denotes preliminary data

(2001-2014 mean: 49.46" |

| 1895-1970 mean: 43.86" J
!
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[1971-2000 mean: 47.20" |
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Water Supply and Droughts

I‘
*New York City - *1929-1931 - Drought
Reservoirs * 1931 — Supreme Court Decree

* 1954 — Amended Supreme

+* New Jersey - Run of Court Decree

River - Canal £ 1964-67 — Drought
* Pennsylvania — Run of #1983 — Good Faith Agreement
River * 2007 — Flexible Flow PYPIEIS
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Key Terms of the Decree
\
1954 —

+ Out-of-basin diversions for NJ (100 mgd) an d NYC (800 mgd)

+ Compensating releases to maintain flow to the lower portion of the
River (NYC responsibility)

* Flow objective at Montague, NJ

« “Excess” water between 6/15 and 3/15

+ Treatment of Port Jervis Sewage (NYC responsibility) improve water
quality going downstream M

 Establish River Master to administer Decree Delaware River Basin Commission
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Key Terms of the Good Faith Agreement

1983 —

+ Established drought operating curves
* Created Trenton Flow Objective

+ Phased reductions of Diversions and Flow
Objectives

+ Banking “Excess Water”

* Provided enhanced conservation releases
during normal conditions

R(SI3S
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Figure 1

FI e X i b l e Fl OW Drought Zones based on NYC Combined Storage

Combined System Storage Zones

Management Program

100%
90%

80%

Delaware Basin Flow Objectives

70%

¥
Montague Trenton é

NYC Storage Condition (cfs) (cfs) ’;i o0

Normal (L1, L2) 1,750 3,000 é 50%

Drought Watch (L3) 1,650 2,700 % 40%

Drought Warning (L4) 1,550 2,700 S gt;éia&;fz%:iDescriptions

Drought Emergency (L5) 1,100-1,650*  2,500-2,900* o = ti?‘é}iﬁ;ﬁ’f&:ﬁ’

Severe Drought (to be negotiated depending upon conditions) m% L5:Drought Emergency

* Varies with time of year and location of salt front - o o e o e

. Flow Objectives During Drought Emergencies
7-day average location of Salt Front
Montague, NJ Trenton, NJ (Gage+Blue Marsh Releases)
. . Dec- May- Sept- Dec- May- Sept-
River Mile

Apr. Aug. Nov. Apr. Aug. Nov.

Upstream of R.M. 92.5 1,600 1,650 1,650 2,700 2,900 2,900
Between R.M. 87.0 and R.M. 92.5 1,350 1,600 1,500 2,700 2,700 2,700
Between R.M. 82.9 and R.M. 87.0 1,350 1,600 1,500 2,500 2,500 2,500
Downstream of R.M. 82.9 1,100 1,100 1,100 2,500 2,500 2,500




Trenton Flow Objective
\

Concept:

v'Based on drought status
v Basinwide — NYC Storage

v Lower Basin — Beltzville and Blue
Marsh Storage

v"Varies Seasonally

v"Varies with location of the “salt
front” (drought emergency)

Goals:

v'Salinity Repulsion
v'Drinking Water
v’ Industry

v Power

v Freshwater Inflows to

Estuary

Delaware River Basin Commission
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Impacts of Salinity and Chloride

on Water Users

\

+* Corrosion

+ Requires additional treatment - Membranes/
Desalination

* Secondary drinking water standards
# Chloride 250 mg]/|
+ Sodium restricted diets
| Db SYPIETS

* FO O d a n d B eve ra ge M a n Ufa Ct u re rS Delaware River Basin Commission
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FIow Objectlve (cfs)

Median Monthly Salt
Front Location
{River hile)
larnuary 59,0
February 0.7
harch ¥0.0
April 67.0
hay &80
June 652 1960°'s
July FO.4
August 738
September 6.0 .
October 72.0 Pennsylvania
Movember 0.5
December GE.4
Based upon salt front locaton
data from lanuary 1998
thraugh Februany 2013,

RM 68.7

alem

Mouth of C & D Canal

RM 58.9

7-Day Average

Salt Front
. DEC - APR | MAY-AUG | SEP-NOV

Location
US RM 92.5 2,700 2,900 2,900
BTN 92.5 and 87 2,700 2,700 2,700
BTN 87 and 82.5 2,500 2,500 2,500
DS 82.5 2,500 2,500 2,500

-

Phila/délphi:é"“_l
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™ e f _______,..
= '\. - - _.'- - RI\ W
Dnnklng Water Intakes ,f’“r* Jqaw o
RM 110 A?&r[ -
“Drought of Record” ff.{"“’ '

L

-~ {RM102 _ x’x

Ben Franklin Bridge
RM 100.2

AN
- AATTITS . Walt Whitman Bridge
e RM 96.8

Mouth of Schuylkill River

RM 92.5

New Jersey

Commodore Barry Bridge

RM 82

Median Monthly Salt Front Location Range
RM 67 to RM 76

"—__\_\_\_\_\_\_‘-
v Delaware Memorial Bridge

Current RM. 71

'Ex Normal R.M. 68

5 Ko meters
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Delaware River Basin

Water Management Schematic for the

Cannonsville

Inflow
Release

or Spill

Diversion

Out-of-Basin Diversion

' Primarily Water Supply Reservoirs

Multi-Purpose (Flood/Power/WS/Recreation) Reservoirs

' Primarily Flood Control Reservoir

—

Pepacton Inflow To NYC
Water
AN Diversion Supply

Up to 800 MGD

15 BG' Mongaup

16 BG Total
6.5 BG for Water Supply

Nockamixon

RARITAN CANAL

@ rlow Management Objective Emergency —
=== mmmm—mmm e mm e m e i LACKAWAXEN Neversink . infiow
I H Release
I . I R
- adwin Prompton ! RIVER /_ Diversion
: ' Outflow Outflowi 30 BG Montague Non Drought Target = 1750 cfs (1130 MGD)
: or Spill or Spill 1 wallenpaupack
[ : Emergency
i E.E Walter Beltzville DELAWARE RIVER
I 22 BG Total
: 13 BG for Water Supply Merrill Creek
1 16 BG Consumptive Use To
: Release Release Replacement New Jersey
1 or Spill or Spill LEHIGH Water Supply
I
] RIVER ' ac Up to 100 MGD
| Blue Marsh DELAWARE AND
I
I
I
I
I
I
I
I
I

USACE Owned and Operated Reservoirs

Note: Not all reservoirs, tributaries, and diversions are shown.

Emergency
Trenton Non Drought Target = 3000 cfs (1940 MGD)
Release
# or Spil SCHUYLKILL ESTUARY and = .
RIVER “Salt Line” Delaware River Basin Commission
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F.E.Walter Reservoir ;

Beltzville Reservoir é

™

dp
a
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Pepacton Reservoir

»
1 ‘4," Neversink Reservoir

(F 5
BB g system

v

Sources of Water
for Flow Objectives

MONTAGUE - River Master
* NYC Reservoirs

* Hydropower®*

TRENTON - DRBC

* ERQ (Decree)

* DRBC Storage in USACE
Reservoirs

* Emergency
* Consumptive Use Make -Up

Delaware River Basin Commission

DELAWARE = NEW JERSEY
PENNSYLVANIA o NEW YORK
UNITED STATES OF AMERICA




How quickly will baseflow drop?
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Is it really going to rain?

i

Inches

Zern

0.01t00.10
0.10 10 0.25
0.25 10 0.50
05010 0.75
0.75 10 1.00
10010 1.25
12510 1.50
15010 1.75
175 10 2.00
2.001t0 3.00
2.00to 4.00

4.00 10 5.00

Will it get there on time?

Approximate Travel Times During Low Flow Conditions
Hours Days
Montague | Trenton | Montague | Trenton
Cannonsuville 48 96 2 4
Pepacton 60 108 2.5 4.5
Newersink 33 84 1.4 3.5
Wallenpaupack 16 64 0.7 2
Rio 8 56 0.3 2
Merrill Creek 24 1
FE Walter 44 60 2.5
Nockamixon 12 0.5

Philadelihia

Will scheduled hydropower release occur?

USG5 814339580 HONGAUF RIVEE NEAR HONGAUF NY
2008

1888

Discharge, cubic feet per second

508
Jan Jan Jan Feb Feb Feb Feb Feb
27 29 31 a2 84 a6 i} 18
2016 2016 2016 2016 2816 2816 20816 2416
==== Provisional Data Subject to Revizion =-—--
Hedian daily statistic {57 years} — Discharge

Will the River
Master meet
Montague?

ZUSGS

science for a changing world

What is NJWSA
taking from the

Canal? H

981
Are there
recreation
releases from
reservoirs?

usacE




2014 Directed Releases

Directed Releases (cfs)
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e Trenton Flow Objective
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Flow Management

Today could be
the first day of the
next drought of record
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Delaware River Basin Commission
Amy.Shallcross@drbc.state.gov
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