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Chad Pindar, P.E.
Manager of Water Resource Planning

Ken Ndjjar, Ph.D., P.E. (co-author) PSEG Salem-Hope €reek Nuclear Power Plant Complex
Director Of Water Resource I\/lanagement Photo: Peretz Partensky, https://www.flickr.com/photos/ifl/7238282472/in/album-

72157629823114004/ ; unedited


https://www.flickr.com/photos/ifl/7238282472/in/album-72157629823114004/

*Program Goals & Development

+ OQverview of power providers in the Delaware River
Basin

+ Review definition of Critical Hydrologic Condition

+* Consumptive Use Replacement Plan &
Implementation
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Program Goals

Protect municipal and industrial intakes in §

the Delaware Estuary from salinity
encroachment during droughts.

Power generation will not exacerbate
drought conditions.

Establish a policy that enables C.U.
replacement so that power generators
are not curtailed during droughts.

Improve public water supply and
economic resiliency during droughts.
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Program Development

WATER RESOURCES STUDY
FOR
POWER SYSTEMS

* DRBC has regulatory powers to
allocate the waters of the Basin.

* DELAWARE RIVER BASIN

* 1970’s studies projected large &
rapid increases in consumptive use
from power generation.

* In the early 1970’s, several DRBC
approvals for proposed nuclear
power plants required the
permittees to provide offsite
storage capable of replacing
consumptive use during low flows.



Consumptive Use Replacement Permit Condition

(updated in 2018)
\

For the duration of a critical hydrologic condition as announced by the
Commission, on a daily basis the docket holder shall cause to be released from
a replacement water source approved by the Commission an amount of water
equal to the amount consumptively used by the docketed facility, multiplied
by the applicable relative effect factor, if assigned. For the duration of such
critical hydrologic condition, the docket holder shall operate its facility only at
a level commensurate with the amount of replacement water it is capable of
causing to be released.
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Program Development (con’t)

o

* In 1976 DRBC adopted Resolution No. 76-13, which directed permittees to
“proceed to develop...... required supplemental storage.”

* In 1984 a power utility consortium received DRBC approval to construct
pump storage reservoir project to offset consumptive use.

* In 2018 DRBC adopted Resolution No. 2018-5, which clarified and re-

stated the policy for the replacement of water consumptively used by
power generating facilities. m
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Merrill Creek Reservoir

D-1977-110 CP-19 - Merrill Creek Ownership Group
Constructed 1984-87, Operational 1988

15 Billion Gallon Reservoir in Warren County, NJ
Pump from Delaware River

~60 miles upstream of Trenton, NJ

* X X X ¥

MERRILL CREEK OWNERSHIP GROUP

https://merrillcreek.com
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https://merrillcreek.com/

Water Use by Sector in the DRB: CY2016

* Power is among the DRB’s
largest consumptive use (~35%
of in-basin use, ~100 mgd).

* Section 3.8 Review: Electric
generating or cogenerating
facilities designed to
consumptively use in excess of
100,000 gpd of water during
any thirty-day period.

* Most power generating
dockets require the
replacement of consumptive
use during low flows.

Total Water Withdrawals (ground
and surface) from the Delaware River
Basin: 6,565 mgd

Hydroelectric, 245
Other, 84

Out of Basin Diversions,

® Thermoelectric 607

OHydroelectric
@ Other
@ Qut of Basin Diversions

Irrigation, 130

3 —« Self-Supplied Domestic, 117

B Irrigation
OSelf-Supplied Domestic
@lIndustrial - Total
OPublic Water Supply

Industrial - Total, 588

Major Exports from the Delaware
River Basin: 607 mgd

Consumptive Use in the
Delaware River Basin: 364 mgd

Self-Supplied
NJ (D&R Domestic,
Canal), 82 12
Industrial -
Other, Total, 27

Supply, 100




Consumptive Use over time

DRBC Consumptive Use Projections vs. Reported Values

800 ,/'. 2016: 364 MGD
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Consumptive Use over time: Thermoelectric

Consumptive water use: e+ s+ Moving Avg. Trendline
Thermoelectric Power Generation
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Power Generators in the DRB

Types of generation:

* 3 Nuclear Sites with 5 units
Natural Gas
Coal
Waste Incinerators
Oil

42 Power

Generating 36 Subject to C.U. Types of cooling:
Facilities in Replacement * Once-through

Generating the DRB have * Evaporative
Facilities in the >100,000 gpd
DRB of C.U.

~ 44 Power

Types f water sources:

Surface water
Groundwater
Mine pools
Imported water

2 Hydropower Public water
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Critical Hydrologic

Condition

A critical hydrologic condition is deemed to exist whenever
the following conditions are satisfied:

1. the Flow Objective at the USGS
Trenton gage is reduced to a
level below 3,000 cfs in
accordance with the Delaware
River Basin Water Code; and

2. the sum of the following flows and releases remains below 3,000 cfs:

a) the flow measured at the USGS Trenton gage at
approximately 8:00 am; plus

b) average daily releases from Blue Marsh Reservoir in excess of
the minimum conservation release rate; plus

Q) an amount of water as determined by the Commission to
account for flows withdrawn above and returned
below the USGS Trenton gage; less

d) the average daily release of Compensation releases from

Merrill Creek Reservoir for the previous day.
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Days in Drou

86 Year Simulation (1927-2012)
33 Years with a Drought Situation
350
300 Drought 1988 Merrill Creek Reservoir Operational
of Record Provides up to 200 cfs for 115 days
19611967
200
DRBC C.U.
150 Replacement
Policy
100 Originates
) | \
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* Not all water is equal in terms of repelling salinity.
* Policy accounts for geography.
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Implementation — Consumptive Use

Replacement Plan (CURP)
\

CURP - describes how a facility will implement
its consumptive use replacement

Individual docket condition
for each DRBC approval

* Description of replacement water source
* Volume of water secured

* Terms of use of replacement source

* Duration of use agreement

* Primary point of contact
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CURP - Replacement Sources

" Rio Dam & Bypass Flow Unit: https://www.eaglecreekre.com/media/galIery/mongaup-river—ny/rio-dam-and-bypass-flOM

+ groundwater that is

not under direct
influence of surface
water

imported water
reservoir storage other

than Beltzville and Blue
Marsh

Delaware River Basin Commission
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https://www.eaglecreekre.com/media/gallery/mongaup-river-ny/rio-dam-and-bypass-flow-unit

CURP - Replacement Volumes

Recommended to
secure an amount
sufficient to supply the
docket holder’s
projected consumptive

use (multiplied by the
Relative Effect Factor)
experienced over a
period of 120 days.

\

Recognizes the differences between
baseload generators vs. peaking
facilities.

120 days = normal dry season
(June — September)

Delaware River Basin Commission

EEEEEEEEEEEEEEEEEE
NNNNNNNNNNNNNNNNNNNN
TTTTTTTTTTTTTTTTTTTTT




~ 44 Power
Generating
Facilities in the
DRB

Power Generators in the DRB

42 Power
Generating
Facilities in

the DRB have
>100,000 gpd
of C.U.

2 Hydropower

36 Subject to C.U.
Replacement

=R

25 covered by Merrill Creek

2 Alternate Source — Import SRB

1 Other storage- Lake Ontelaunee

2 Other storage- Mongaup system

2 Have not secured C.U. makeup

|3 Exempted by dockets - Mine pools

4 Groundwater
2 Location [ Groundwater




Results

The vast majority of the Basin’s power producers are able to avoid curtailment during a
Critical Hydrologic Condition.

~100 MGD (~155 cfs) of consumptive use can be replaced during a CHC.

1. Primarily through in-basin reservoir releases
* Mostly from Merrill Creek Reservoir
* Some from the Mongaup Reservoir System

2. Some by shifting to imported water (from the Susquehanna River Basin)

The Delaware River Basin has a more resilient public water supply and economy (power
production, refining, manufacturing) during drought periods.

Delaware River Basin Commission

Additional ecological and recreational benefits from releases. eI NEv ey
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Questions

Martins Creek Power Plant. Credit: DRBC Limerick Generating Station
- ‘ Credit: DRBC




