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Presented to an advisory committee of the
DRBC on October 12, 2022. Contents should

not be published or re-posted in whole or in part
without the permission of the DRBC.
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DRBC Storage Study Update

Advisory Committee on Climate Change: October 12,2022

* Mott MacDonald contract executed on April 9, 2021 ($649,000, ends June 30, 2022)

* In early June 2022 — DRBC & MM extended the contract to December 31, 2022

* DRBC webpage for the project:
https://www.nj.gov/drbc/programs/flow/reservoir-storage-study.html

* Initial Screening Workshop —July 21, 2021
** Second Screening Workshop — November 18, 2021
* First draft of final report transmitted to DRBC — August 15, 2022

‘

Delaware River Basin Commission
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https://www.nj.gov/drbc/programs/flow/reservoir-storage-study.html

DRBC Storage Study Update

—

Goal: to explore the feasibility of additional freshwater storage to meet future water availability, climate
adaptation, drought management and flow management needs in the Delaware River Basin.

Objectives: Identify, inventory and evaluate the feasibility of options that could provide the following additional
usable storage:

* A minimum of 1 billion gallons (BG), M
* A minimum of 5 BG, Delaware River Basin Commission
# A minimum of 10 BG PENNSYLVANIA o NEW YORK
%

UNITED STATES OF AMERICA

A minimum of 20 BG
(The storage volumes can be met by a combination of projects/sources.)

The DRBC has not made a determination of the need for additional storage within the basin. The study is a
planning level inventory of potential options that would be available if the DRBC determines that additional
storage is needed in the future.



Water Management Schematic for
the Delaware River Basin
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DRBC Storage Study Update
Advisory Committee on Climate Change: October 12,2022

GATE 1A:
MANDATORY CRITERIA REWERamS
Culling by Size o
Screening with Limited Data Dams
OPTIONS DISCARDED

Site not BASED ON CULLING AND
Coal Mine TECHNICAL ISSUES \

Pools

..................................................................

' Additional Staff Input on
GATE 1B: Workshop #1 Details (Additional
SUPPLEMENTARY CRITERIA Screening)

.................................................................

SEMI-QUANTITATIVE

ASSESSMENT

Quarry

OPTIONS DISCARDED
Subset

e not BASED ON SEMI-
Vizble QUANTITATIVE SCREEN
AND TECHNICAL ISSUES

; Storage Opportunity Research
* Specific storage details

* Owner/Operator Interface i

* Further details from cross ELEEREERELELLE 2

rEferenced databases L N ——————— s,

* Early concept development
3 ' Additional Staff Input

Mine Subset

. o
.....................................................................

.................................................................

REDUCED DATASET FOR CONCEPT STORAGE
PRIORITIZED PROJECTS
DETAILED EVALUATION » OPPORTUNITIES

DELAWARE e NEW JERSEY ~40 projects

PENNSYLVANIA o NEW YORK
UNITED STATES OF AMERICA
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DRBC Storage Study Update

* 21 Previously _ : * 1,300 Quarries in 3 * 31 Mine Pools in
Studied Dams + * 24 Candidate Sites states DRB
Various Team

identified - 16 high potential + 5 high potential
sites 1 o '
: : « 33 potential sites sites
* 5 high potential new P
dams
. 2 “New” identified m
Sltes Delaware River Basin Commission

PENNSYLVANIA e NEW YORK
UNITED STATES OF AMERICA




New Dams

PREVIOUSLY IDENTIFIED SITES FOR NEW DAMS

Map key Project Name County
1 Hawley Wayne

2a Equinunk (small) Wayne
2b Equinunk (large) Wayne
3 Little Martins Creek Northampton

4 Red Creek Schuylkill

5 Milanville Wayne

NEW SITES FOR NEW DAMS
6 -Silver Creek
7 - Rattling Run

Carried 7 concepts forward.

DRBC Storage Study Update

\

New

Capacity,

Subwatershed BG
Lackawaxen ?
Upper DR 10
Upper DR 43
Middle DR 29
Schuylkill 26
Lackawaxen 43

Flooded
Area, ac
394

485
1358
1122

1282

1979

Delaware River Basin Commission
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DRBC Storage Study Update

Existing Dams

NAME

MERRILL CREEK

MONGAUP SYSTEM
CANNONSVILLE
PENN FOREST
WILD CREEK
LAKE ONTELAUNEE
STILL CREEK
GREEN LANE RES
PROMPTON
BLUE MARSH

Carried ~10 concepts forward.

Existing Dams are being evaluated for both “Dam Raising” and

STATE

NJ

NY
NY

PA
PA
PA
PA
PA
PA
PA

“Purchase/Lease” of existing storage.

COUNTY

WARREN

SULLIVAN
DELAWARE
CARBON
CARBON
BERKS
SCHUYLKILL
MONTGOMERY
WAYNE
BERKS

CURRENT MAX
STORAGE, BG

15

141

o A NN OO

OWNER

MERRILL CRK
GROUP

EAGLE CREEK
NYCDEP
BETHLEHEM
BETHLEHEM
READING
TAMAQUA WATER
AQUA PA
USACE
USACE

OWNER TYPE

POWER COS

POWER CO
PUBLIC WATER
PUBLIC WATER
PUBLIC WATER
PUBLIC WATER
PUBLIC WATER

PRIVATE WATER

FEDERAL
EOEAL YRR
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DRBC Storage Study Update

Quarries

CIusters

Started with >1,300 sites
Screened down to ~ 33 based largely on volume
three “clusters’ have emerged

Carried ~19 concepts forward.

D(SIZS

Delaware River Basin Commission
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DRBC Storage Study Update

Mines

Schuylkill Headwaters Association, SRBC

Begin to develop project concepts.

Carried 5 concepts forward.

Key

1
2
3
4
5
6
7
8
9

10
11
12
13

18
19
20
21

Pool Vol. (gal)
Tamaqua Lands (S) 800,000,000
Tamagqua Lands (N) 312,000,000

Mary D 400,000,000
Kaska 600,000,000
Silver Creek 1,774,000,000
Eagle Hill 727,000,000
Palmer Vein 400,000,000
Bear Ridge 40,000,000
Pine Fores 419,000,000
Wadesville 3,582,000,000
Pottsville East 125,000,000
Pine Knot #1 600,000,000
Thomaston 784,000,000
Richardson 625,000,000
Glendower 403,000,000
Buck Run (old) 477,000,000
Buck Run (dam basin) 53,000,000
Lytle 795,000,000
Phoenix Park 2,054,000,000
Otto 2,265,000,000
Middle Creek 700,000,000

Total 17,935,000,000

Key

Pool

24 Audenreid
25 Spring Brook

26 Tresckow
27  Tresckow #21
29 Coleraine
29 Evans

31 Silver Brook

Total

Reviewed existing information from PADEP, USBM, EPCAMR,

Vol. (gal)
241,844,000
5,880,000
17,280,000
84,240,000
67,860,000
20,160,000
683,000,000
1,120,264,000

Key
#Morea
NA

Pool

Total

Note: Volumes taken from USBM TP #727-1949; # denotes value from USGS SIR 2010-5261.

Vol. (gal)
2,679,000,000 #
2,679,000,000*

X

Delaware River Basin Commission
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Name Region

Silver Creek  South Anthracite Field

Wadesville South Anthracite Field

Phoenix Park South Anthracite Field

Otto South Anthracite Field

Morea Western Middle Anthracite Field

Estimated
Volume (BG)
1.8

3.6

2.1

2.3

2.7

125




DRBC Storage Study Update

What does carried forward mean?

The 38 projects which made it to the final round
of screening are then further developed
conceptually. The project concept is captured

in @ multi-page Storage Project Summary (SPS).
D(SI3S

Delaware River Basin Commission

EEEEEEEEEEEEEEEEEE
NNNNNNNNNNNNNNNNNNNN
TTTTTTTTTTTTTTTTTTTTT




DRBC Storage Study Update

Advisory Committee on Climate Change: October 12,2022

38 Storage Project Summaries (SPS)

1. Project Overview

2. Water Quantity & Quality

3. Infrastructure Design, Construction & Operation
4. Environmental Impacts

5. Social & Economic Impacts
6. Project Cost & Schedule

7. Potential Ancillary Benefits
8. Storage Project Score

Delaware River Basin Commission
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STORAGE PROJECT: M19
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DRBC Storage Study Update

Water Quantity & Quality

Infrastructure Design, Construction

and Operation

Environmental Impacts
Social & Economic Impacts
Project Costs & Schedule

Ancillary Benefits

30%
10%

15%
10%

—
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DRBC Storage Study Update

Table 7-1 All projects sorted by weighted score

ID | Project Name Location Project Val. | Total Cost effective- | Pump in or 1 Infra design, | 3. Environ. 4 Social & 5. Project Costs
type (BG) | Cost ness (MS/BG) | Gravity const. & Ops. mmpacts Economic Impacts | & Schedule
(MS$)
T2 |Rio Sullivan, NY Tmnster | 20 |27 14 NA 460 5.00 5.00 383
Q12 | Eureka Rush Valley Bucks Quarry 17 |24 14 360 479 4388 4.00
Q02 | Dyer Glasgow Montgomery Quarry 6.2 |30 5 3.10 461 475 430
E4 | FPrompton Wayne Dammod |20 |2 1 G 380 323 478 430
Q04 | Hanson Penns Peak Bucks Quary EERN ES! 10 360 4357 4388 417
Q12 | Solebury Bucks Quarry 13 |38 16 320 457 5.00 200 _
Q25 | Tilcon Oxford Warren, NJ Quarty 12 |28 73 360 457 438 ENE] 280 .
T4 | Lake Ontelaunee Berks Transfer | 1.0 | 27 77 NA 160 5.00 5.00 117 1.00 TOp 38 PFO]ECtS
Q07 | Glasgow (Delaware) Northampton Quarry 46 |26 [ 370 403 475 367 3.00
EZ | Camnensville Delaware, NY | Dammoed | 13.0 | 77 [ G 360 321 489 4.00 1.20 %* H
Q22 | NESL Whitehall Lehizh Quany 12 |3 28 3.00 436 469 367 420 Stora ge P roje Cts
Q21 | NESL Ommrod Lehigh Quarry 13 |45 EE] 310 403 463 330 4320 Summaries (SPS)
T1 | Memill Creek Warren, NJ Trnsfer | 2.0 | 110 33 NA 460 5.00 5.00 267 1.00
D e e | ER ol = R % 180 379 138 367 300 developed for each
Q01 | Pottsville Schuylkill Quary 60 |30 3 3.40 421 463 417 400
Q08 | Holcim Evansville Berks Quarry 31 | M 14 320 479 400 EE] 3.00 * 7 New Dams
T3 | Penn Forest/'Wild Creek | Carbon/ Monroe | Transfer | 3.0 | 162 54 NA 460 500 500 ENN] 120
L0027 | NESL Nogareth | Nopthampton | Ouany 10 |25 P 340 121 2.00 183 280 * 4 Dam
Q03 | Plymouth Meeting Montgomery Quarry 35 |3 11 310 3.89 475 3.83 380 N i .
M32 | Morea Basin Schuylkll Mime Pool |27 | 65 T P 330 143 500 350 740 Modifications
M20 | Otto Schuylkill MinePool |23 |63 28 P 3.00 443 5.00 3.33 2.40 « AT f
Q14 | M&M Telford Bucks Quary 10 |25 25 . 2.00 407 475 3.67 1.40 i ransters
Q07 | Glasgow (Bushkill) Northampton Quarry 46 26 6 AT 2.50 343 450 3.67 2.60 % .
Q16 | Betks Temple Berks Quarty 10 |30 30 342 220 464 373 367 2.00 « 18 Quarries
Q05 | Glasgow Nazareth Northampton Quarry 41 |48 12 37 2.30 3.00 438 3.83 2.60 % .
Q06 | Lehigh Imperial Northampton Quarry 38 |51 13 334 230 314 438 367 260 « 5 Mine Pools
El | Wild Creek Carbon/ Monroe | Dammod | 1.0 | 135 135 G 329 280 330 4389 230 1.00 2 . f
E3 |Blue Marsh Berks Dammod |3.0 |6 13 G 319 2.20 343 411 2.67 1.80 groupings o
M3 | Silver Creek Schuylkill Mine Pool | 1.7 |63 38 P i 3320 450 5.00 .00 240 H
N4 | Rattling Fun Berks Newdam |13 |203 223 G 305 3.40 3.36 417 183 1.60 proje cts
N5 |Equimmk Wayne New dam | 42.0 | 1130 27 G 303 2.60 2.00 3.00 233 2.40
MI0 | Phoenix Park Schuylkill Mine Pool |21 |65 31 P 2.00 2.00 421 5.00 2.00 2.40
N2 | Milanville Wayne New dam | 42.0 | 950 3 G 205 2.60 216 3.00 233 2.40
N1 |Red Creek Schuylkill Newdam | 133 | 366 28 F 2.0 220 203 3] 233 240 —|
N6 | Hawley Wayne New dam | 1.3 | 182 140 G 2.87 2.80 218 333 2.00 1.60 »
N3 | Little Martins Creek Northampton Newdam |71 |333 50 P 2.87 2320 106 ] 217 2320 Delaware River Basin Commission
N7 | Silver/Big Creek Schuylkill New dam | 113 | 921 81 P 277 180 768 433 183 300 DELAWARE o NEW JERSEY
| M10 | Wadesville Schuylkill Mine Pool |36 |65 18 P 0.00 NA NA NA NA NA DN NS YLVUANIA & NEW FORK




DRBC Storage Study Update

Table 7.3-1 Most Feasible Projects, Sorted by Overall Score

B

Most Feasible Projects

Overall Cost
Weighted | Volume, | Cost, | Effectiveness,
Site Name Site ID | Countv/ State Score B AS MSBG

Eureka Rush Valley Qle Bucks, PA 4.07 L7 24 14.1
Diver Q02 | Montgomery, PA |  4.06 6.2 30 49
Prompton E4 Wayne, PA 4.04 2.0 2 1.0
Penns Peak Q04 Bucks, PA 404 33 3l 9.5

S olebury Twp Q12 Bucks, PA 4.03 23 38 16.3
Tilcon Oxford Q25 Warmen, NJ 402 12 28 233
Glaszow (Del Biver) | Q07 | Northampton, PA 4.01 46 26 5.7
Cannonswille E2 Delaware , NT 399 13.0 77 39
Whitehall Q22 Leluigh PA 396 12 34 28.0
Ormrod Q21 Leligh PA 392 13 43 346
Wadesville Q01 Schuylkall, PA 39l 6.9 39 48
Holemm Evansville Q08 Berks, PA 39l 31 44 143
Perkiomenuille Q23 | Montzomery, BA | 391 1.0 6 26.0
MESL Mazareth Q27 MNorthampton, PA 386 1.0 23 250

*
*

* ¥ X *

Doesn’t include transfers

Shouldn’t be thought of a
ranking, but rather a grouping
14 projects; 12 quarries, 2
expansions at existing
reservoirs

Most are in PA

No new dams

No mine pools

Quarries are constrained by
fill & discharge rates (pump
sizes, pipelines, etc.)

Delaware River Basin C
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DRBC Storage Study Update

—

Transferrable Storage — “excess existing storage”

** Project team was unable to get a good sense of costs and volume

available without additional detailed, serious discussions with
owners.

* However, feel confident that water is available.

+* Transfers were not included in the most feasible for this reason.

* Captured in Appendix B of the report. 2UIIS
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DRBC Storage Study Update
\

1. Most owners probably do not know anything about DRBC.

Special Notes on Quarries

2. Most owners do not know that they are included in this study.
3. DRBC/MM has not yet contacted / interacted with most owners.
4

. Information to develop project concepts came from public
sources.

Delaware River Basin Commission

EEEEEEEEEEEEEEEEEE
NNNNNNNNNNNNNNNNNNNN
TTTTTTTTTTTTTTTTTTTTT




DRBC Storage Study Update

Advisory Committee on Climate Change: October 12,2022

‘

August 15: Draft report to DRBC
September 9: Comments back to MM

Next Steps

* Revised draft report from MM
* Draft report to signatory member reviewers
* Final Report

Delaware River Basin Commission




DRBC Storage Study Update

B Imagery Viewer x  +
< C & gis.montcopa.org/portal/apps/webappviewer/index.html?id=ea71025f0531429d9ae8a31955178e4f

Benefits DRBC DNREC EPA Fish Passage GIS Healthcare Home Stuff Instream Flows Natural Gas NJDEP NYCDEP NYSDEC PADEP Real Estate Storage Study

Discussion /
Questions ?
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