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The Delaware River Basin \

« Spans 4 states (DE, NJ, NY, PA)

* No mainstem dam — salt line (250 ppm chloride
iIsochlor) repelled by freshwater flows

« Accounts for ~0.4% of total continental US land area

» Provides drinking water for an estimated 13.3 million
people (about 4% of the US Population)

« Major exports to NYC and NJ under a 1954
Supreme Count Decree
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Delaware River Basin \
Commiission (DRBC)

 Federal Interstate Commission formed in 1961 > Lo
* Five Commissioners (4 state governors & Federal Rep.) o | e 46

* Regulations apply withdrawals > 100,000 gpd (or 10,000 %
\gpd in the Southeastern Groundwater Protected Area) / L %%g
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Ontelaunee Reservoir Dam
near Reading, Pennsylvania.
Credit: © Melissa Kopf
~Used with permission
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2. Water Supply Planning: Why are we projecting withdrawal data?

\

Is there enough water to meet future demands?

1. What are the current/future demands ? -«

2. How does it compare against current allocations?
3. What about a repeat of the Drought of Record?
4. What about climate change?
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2. Water Supply Planning: What are the planning objectives?

- Provide projections of future average

annual water use in the Delaware River i
Basin, through the year 2060, to be

used in future planning assessments.

4 ,
Represent each water use sector at the | %

Basin-wide scale.

. Apply GW results to the 147 sub-
- watersheds (Sloto & Buxton, 2006) and the
sub-watersheds of SEPA-GWPA.

\.

-

Apply SW results at the source

. Relate results to regulatory approvals.
level for future availability analyses. & yapp
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3. Methodology: What does the data look like?

Ly
v A DRBC normalize
state data into an

integrated database

as necessary
(+ millions of data)

Metadata examples: j%i A data point 1990-2017

Bring in metadata l

7 ~Names, Lat-Long, system categories \ System ID; Source ID; More than 1.6 million points describe
GWI/SW, interconnections/transfers, Date (Year & Month); Volume |  withdrawals from the Delaware River
\_ regulatory approvals

l Basin

For certain “sectors”:

’ * Link System IDs & Regulatory Approvals (~650 systems)

i Generally, systems with withdrawals above review thresholds (100,000 gpd)
QD ‘ ’ » <

A

Focus the projection

DRBC Project Review Section -> > \/\, T
work on these data... PENNSYLVANIA o NEW YORK

Continually updating list of active approvals .




3. Methodology: What data to focus on?

yector of Data

Public Water Power
Supply Generation

_ Associated Unassociated

Regulatory approvals: 664 NA \/\y
. i Sources: 2,612 (66%) 1,325 (34%)
Industrial M — ’ ! Create reports
N > [ ndustria J [ ning J Average withdrawal MGD: 6,566 (99%) 44 (1%) o cses :i’n .
Link System IDs & [ Other } Average cons. use MGD: 212 (98%) 4 (2%) and projecting
Regulatory Approvals data
PRe ulatory approvals: 486 |
Soﬁrces- y app 5547 Aggregate multi-variate
Irrigation }_> _ : ’ L — i -
[ Average withdrawal MGD: 48 lmodlelllng at sub-watershed
Average cons. use MGD: 43 evel.

Simple average model

[ e }—b 1954 U.S. Supreme Court Decree — based on historic records
Diversion 4 sources (3 NYC reservoirs, 1 NJ diversion) due to complexities.

m Per-capita modelling by
Delaware River Basin C issi .
N -—> No reported data p service areas and

dasymetric population data




Org Nama: Example organization name

System Wama: Exanple system name
WatearUse OAID: 12345
State: DE, NI, NY or P&
Aatvaini 13 Srseem Loval alysis
3. Methodology: Develop a report T
30040 f 2 IIFEIII\:'::I_I’IT::IE%ME maonthiy
T
AWYIA Wit A (O5C)
§ 200 .
. %— / ﬂndrfmmhdmmlm
 Each report has standardized analyses ; \ g - i
) LY Y P FE OLSI::?::M
* Visualizations greatly help QAQC T R
For example: B e AN R
¢ NOtice data ga ps umm 1950 :m \»’;:)1””) 0 053 08 0
- Dabe.{';earj
. . . Modeled data summary: System model thresholds: withdrawal 940c thresholds:
* Dynamics between withdrawals and imports [ s | pescripeion Torestetd [ TN T
. . . :ﬁism 1064 810 ney :;1:12 — o "L:Q-mit:sc::l-):a]m
e Regulatory information such as allocations and eltams 1023007 oo e X; L e, e
(=5 0036 --- 2060_horiz: 0.75-1.2%
self-reported projections et e
sten resul mmary:
- Staff review to select period of record reflecting | S = tiss 5 = =sioa.
ExP 0690 0.000 615,421 1226526 0. 58E Fazs Eguation: y = b * eA(c™X)
current withdrawal trends N 2 S oz o vl O
er - . . i 3 1w ;U crendeter e 2
* Verifying withdrawal sources against regulatory - CHE
119 1347 xar Groundwater source #3
information to ensure completeness frm s e |
|EFruq_ﬂ.l an:-_m :n-uu |T0Fm |

II0h. 5 Name ¥1
X581 Mane #2
1.9 Mame #3
0.3 Mame #1
Mane £
0.0 Mame #3

/—i
@) Get the best possible picture of historic withdrawal.

Base projection on statistics and best professional judgement.

=

Fage 1 of &
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3. Methodology: A plan for projecting data?

@ Where do we start?

Time-series hierarchy

NOTE:

Not the method for self-
supplied domestic withdrawals,
and irrigation withdrawals

—

Level 1
(Sector level)

[ Unassociated Systems ]

— I

Level 5 Report §2

Sub- watershed
(e g. Basin DB- OOX)

[
Sub-watershed
(e g. Basin DB- OOY)
Level 6
(Source IeveI)Report§3

Hyndman, R., & Athanasopoulos, G. (2018). Forecasting: principles and practice (2nd ed.). Melbourne, Australia: OTexts. https://otexts.com/fpp2/

Perform
projections here
\

9 0 | Level2 Reports for each
e Associated Systems
B g (Regulatorylevel)N
© l
qu.)D t —_— * r\ \ - | < |
- 35
a0 » Level 3 Report §1 PWS System #1 PWS System #2 PWS System #3
o0 O (System level)......ooeveeeeciiieeecee e, L ) L )
- | ' | | |
I ( ) ( )
Level 4 Groundwater Surface water Groundwater Surface Water
(Source-type level)....cvececerieecenns

... all Associated

Systems

[ Groundwater ]

Sub-watershed Sub-watershed
(e.g. Basin DB-00X) (e.g. Basin DB-00Y)

Del River Basin C

DELAWARE e NEW JERSEY
PENNSYLVANIA o NEW YORK
UNITED STATES OF AMERICA
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https://otexts.com/fpp2/

3. Methodology: A plan for aggregating projections?

S A S “ ”
e Bottom-up approach
A1500- ...... ..% ...... ARERRY puenes ZERERE SEREEE 1
(DD | o) ' o® \ : 5 : .
= & % T~
o 10004 G
3 [ PWS System #1 ] [ PWS System #2 ] [ PWS System #3 ]
..GL_’. . ) ) A
© 5004 \ : \ : \
< - Total = f11(x)+f12(x)+f13(x)+f14(x) fa1(x) f31(2) + f32(%)
: ; : : : : | [ DB-00X ] [ DB-00Y ] @ @ @ @
0.00 - e

1980 1990 2000 2010 2020 2030 2040 2050 2060
Date (Year)

7798 7844 7288 i
7894 11650
7912 7035 N A/

Coherence

Do projections aggregate
in a manner consistent ~ BYPIBLS

. . . Del River Basin C i
with the time series? DELAWARE v~ NEW JERSEY

UNITED STATES OF AMERICA

12




org Wame: Example organization name

3. Methodology: Final reports e
* Run report, review, select, re-run : g EEE
- Significant QAQC of historical data Ml‘f i TR
* 1,100+ equations WM
* Results aggregated to countless combinations Crorm - —

Reviewer(s): staff

Associated Unassociated deneral conspumtive IISIL:I:I‘I;IItiml Source-specific conspuntive use imformation:

SIERE Subtotal N il T TS ) ZL 20 2
GW | SW | GW | SW TP M) i S o

Manual specify CUR: HA

Datasource: WA
IVI ea n Va I u e 2 18 7 1 147 43 6 Selected models for water use data:
Level  |oes. wsmn |aue |an |th3-d |“a_“;} Eguation (¥= ...} |:'“'"5|ctut_at|wa |
Exponential 72 17 36 125 we e FF Deme s awe et Catoam e 0 S5 oefeite 0 100
HC = 1 DE-10% BT AVG 2005 {35.436) &+ (0)*x 16.366 Default 0.100
O LS Li nea r 83 1 1 1 1 105 E:—i‘;“ can be placed here during staff review to document why decisions were made regarding the Tinal projecticns.

This report includes actwal data for a public water supply system, although some data has n resoved for
confidentiality. The system has both groundwater and surface water sources. There is an interconnection and therefore a
service area demand is caloulated. Data from the smes water audits is included graphically, as well as a projection
393 provided by the docket holder. The selected projection prowides an example of an adjusted starting year based on the
trends in r'isbnric data. All groundwater sources plot within SEPA-GWPA, and therefore the 147-swbbasin and 76-subbasin
eguations are the same (which iz mot always the case).

Logarithmic 250 74 69
Other 62 48 4
Subtotal 685 221 267

* OLS = Ordinary Least Squares

* Associated means system operate above review thresholds and has allocation
regulatory approval.

* Does not include agriculture and self-supplied domestic analyses

114
1,173

S0 O O O O

Report Compdled: 8/4/2021 4:19 M Page 1 of &
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Credit: © Brian Kushner
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Withdrawal (MGD)

Historic and projected water withdrawals from the Delaware River Basin
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Withdrawal Sector

Thermoelectric Power
Hydroelectric Power

Other

Irrigation

Mining

Industrial

Out-of-Basin Diversion
Self-Supplied Domestic
Public Water Supply (missing)
Public Water Supply

1

80

1990

2000

2010 2020 2030 2040 2050 2060
Date (Year)

* Peak withdrawals have occurred

* Thermoelectric decreases since 2007 will
plateau as coal-fired facilities using once-
through are limiting

* Public Water Supply has shown and
projects decreases despite historic and
projected growing in-Basin population

* Hydroelectric withdrawals are significant;
however, no consumptive use

* Industrial withdrawals historically
decrease, but plateau

Del River Basin C

DELAWARE e NEW JERSEY
PENNSYLVANIA e NEW YORK
UNITED STATES OF AMERICA
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Historic and projected consumptive water use in the Delaware River Basin &([))vears

12001 —Historic data . Projection— wl ?Q [ 5%@
. Withdrawal Sector pErivane s Crow o
1001 : Qutof Basin Dirsior
Hydroelectric Power
. B Other
1000 - . Irrigation
. Mining
. ¥ Industrial
. B Self-Supplied Domestic
900 1 ] Public Water Supply (missing)
d B Public Water Supply
é‘ 8001 : Consumptive use projected to remain
S : relatively constant
Q
=] Largest consumptive use is Out-of-Basin
O 600 1
= Exports under a U.S. Supreme Court Decree
(o
% 5001 : Thermoelectric consumptive use constant
§ 400 : despite decreased withdrawals due to
changes in technology
300 -

Irrigation is significant and shows slight
200- | _ : | | | increases related to projected changes in
: climatic variables

100 - T S . e
3 : : . : : : : Significant spatial variation in terms of both
04, — — — SIS 20 0 — ST withdrawal and consumptive usBYpIEI=
1980 1990 2000 2010 2020 2030 2040 2050 2060 Delaware River Basin C
Date (Year) R ST

16



Annual Average Consumptive Water Use (MGD)

10001
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Previous DRBC projections of Basin-wide consumptive water use (comparison)

8 (DRBC, 1973)

(DRBC, 1975)

DRBC 2000), dry |

o~ ~ _ —O|(DRBC, 1996) (DRBC, 2000), normal |
-
et //,. 0 (’RBC 1994y
o
7
Z
e s e

(DRBC, 2008)

(DRBC, 1988) : :
Estimated consumptive

use & projection
from this study.

2010 2020 2030 2040 2050

Year

1960 1970 1980 1990 2000

2060

Prior projections often:

* Work from one estimated
year of withdrawal data

* Are performed indirectly
(e.g., applying population
projections)

* May have considered/
accounted for planned
facilities (e.g., power)

This study:

* Almost 30 years of data

* Aligns with previous
estimates

* Most conservative
projection

Delaware River Basin C

DELAWARE . NEW JERSEY
PENNSYLVANIA e NEW YORK
UNITED STATES OF AMERICA
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5. Publication & Data Deliverable

Report webpage:

https://www.nj.gov/drbc/programs/supply/use-demand-projections2060.html

fe-demand-projections2060.html

Natural Gas  # Google Scholar {8 101 Hierarchical ti.. 32 Ordinary Least 5., @ NIST/SEMATECH e-..

'SDEC DNREC usGs PE License

f()vears

You can:

DRBC remains operational, but its West Trenton, Indexaz|search | /
NJ Office Building is closed & staff are working \ —

remotely until further notice. See homepage for more info. ) —
Frograms J
Information

Flood Loss Hydrology/

Water Supply/ Project Review/ Matural Gas

Download the report (~40 MB)
(Best viewed with Adobe)

Water Quality |

Planning | Permitting Reduction | Flow Management Drilling

Home > Programs > Water Supply/ Planning > Basin Water Use > Water Withdrawal & Consumptive Use Estimates (1990-2017) &
Projections Through 2060

‘Water Withdrawal & Consumptive Use Estimates (1990-2017) & + Basin Water Use
Projections Through 2060

DRBC's Water Supply and Planning Program * Water Conservation

Download the dataset (~10 MB)
MS Excel File (no macros)

SNl a P lpel focuses on water security - ensuring that [z
there is a sustainable supply of suitable
quality water in the Delaware River Basin » Water Audit Program

(DRB).

Water Withdrawal and

(CHENTAEN To support this water resource management

[T El Rl doal, the DRBC studies water use and plans
T by for future water availability in the DRB.

» Water Charging Program ( (

(1_990_' cEMN 1 October 2021, the DRBC published a new report titled Water Withdrawal and
CERUERLIGITELN  consumptive Use Estimates for the Delaware River Basin (1990-2017) with Projections
PIIIN through 2060. The report analyzes 30 years of historic withdrawal data and projects

Download high resolution maps
from the report

withdrawal demands to the year 2060.

Report 2021-4

Report:
* View/Download Report (pdf 40 MB)
* View Mews Release (issued October 19, 2021)

Report Goals:

* Analyze existing water withdrawal and consumptive use data for the DRB from 1990~
2017

* Project Water withdrawals through 2060

Report Focus:

* Major Water Withdrawal Sectors: Public Water Supply, Power Generation, Industry, Irrigation, Mining, Self-Supplied Domestic, Out-of-Basin

Interact with the Power Bl data
visualization tool

Diversions & other

* Consumptive Use: Water that is withdrawn/taken from the Basin, but not returned

Key Conclusions:

st water withdrawals are coming from surface water (~95%), with the remainder from groundwater.

fjections2060.htmi

REC USGS USEPA PE License Natural Gas @ Google Scholar @ 101 Hierarchical ti... [} 3.2 Ordinary LeastS.. @ NIST/SEMATECHe-.. &% 10.7: Estimat

Please note: this application works best using Chrome. While you can zoom In, the application Is best viewed at 100%. Page 1/2 offers data
for the entire Delaware River Basin; page 2/2 is for the Southeastern Pennsylvania Groundwater Protected Area (SEPA-GWPA).

Getting started ()
Click a vear to uodate
. then ¢ 5 ole
... & Year
(wmer withdrawals from the Delaware River Basin (historical & projected) X |
10,000 by SR
8,000
Sector
orws
8 @550
8 60w
z L1
; @®IND 2002
g
2 OMIN v
H RR
otk 2
®HYD
oTHM "'
201
2000 2 2040 2060 2004
Year <
A
DATA SET HUC-8 WATERSHED SECTOR
W Selectall | |
W 2asin Model W Brandywine-Christina W Public Water Supply

B Se-Supphed Domestic
B Out-of-Basin Diversion

B Broadill-Smyma

\ W Historical Data
1 W Cohamey-Maurice

| WATER

B Crosswicks-Neshaminy W ocustral

W o B East Branch Delaware W Mining 5 \ 4
aw W e W Irrigation ~ A 4

v W o W Over <

B Lower Delaware M Hydroelectric Power Map Selections: g
STATE B Mddie Delaware-Mongaup-8rodhead [l Thermoslectric Power ST
W Selectall B Middie Delaware-Musconetcang Soctoct v
m o W cou Yearss 2022

D

| B Upper Delaware Note: Color coded values in the map above comespond to total subbasin values

L based on the selected variables. If more than one year is selected the map refects
um the summation of muitiple years and not the annual average rate as suggested by
the legend units. For this reason the map should be used only for relative
comparson of subbasing when vewing multipie years of dats All surface wate

18


https://www.nj.gov/drbc/programs/supply/use-demand-projections2060.html
https://www.nj.gov/drbc/programs/supply/use-demand-projections2060.html

6. Questions

Michael Thompson, P.E. : he Chad Pindar, P.E.
Water Resource Engineer Manager — Water Resource Planning Section

Delaware River Basin Commission Delaware River Basin Commission

E: Michael.Thompson@drbc.gov E: Chad.Pindar@drbc.gov

Cape Henlopen, Delaware.
Credit: Delaware State Parks

. DELAWARE e NEW JERSEY|
'PENNSYLVANIA e NEW YORK|

https://destateparks.com/Beaches/CapeHenlopen : . =0 - R, ; e e UN I TED STATES OF AMERICA
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