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DRBC Storage Study Update

— Chapter 1 - Executive Summary

* Most comprehensive evaluation of storage options in DRB was performed by USACE in the late 1950s, through 1961:
publication of the Comprehensive Survey of the Water Resources of the Delaware River Basin (House Document 522)
(Revised, May 1961).

A number of smaller initiatives by the Delaware River Basin Electric Utilities Group (DRBEUG) evaluated additional
storage options in the Basin throughout the early 1970s.

* The Delaware River Basin Comprehensive Level B Study was published in 1983 and the Commission worked with
partners to do a large update to its Comprehensive Plan in 2001.

*«Since it had been approximately 40 years since a thorough review of storage options was evaluated within the Basin, the
Commission deemed the development of a comprehensive updated inventory of potential storage options to be prudent.

Delaware River Basin Commission
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DRBC Storage Study Update

— Chapter 1 - Executive Summary

\—

* The goal of this study was to inventory and evaluate potential projects to provide additional storage to meet potential
water supply and flow management needs in the Delaware River Basin.

« This planning level study is intended to provide the Commission with a prioritized list of storage projects to further
evaluate if the Commission determines that additional storage is necessary.

* To date, the Commission has not determined that additional storage is necessary.
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DRBC Storage Study Update

— Chapter 1 - Executive Summary

Table 1.3-1: Number of Potential Projects Involved at Different Stages in the Study

Potential Storage Project Category

New Existing Abandoned

o St reservoirs | reservoirs Lt = mines o
Identifying
potential 22 1.041 1.421 29 2,513
These 38 projects
projects all I:1ad Passing pre- 22 34 66 5 127 Pre-Screening
Storage Project screeming
Summaries (SPS) Passing initial
developed - )i 7 16 33 > 01 Initial Screening
\ eveloped.
supplemental Supplemental
P Screening
2(SI3S

Rﬁ({-ﬂﬂ]ﬂlﬂﬂdﬁd 0 2 12 0 14 Delaware River Basin Commission

projects DELAWARE & NEW JERSEY
PENNSYLVANIA ¢ NEW YORK
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DRBC Storage Study Update

— Chapter 3 - Identification & Screening of Potential Projects

Table 3.1.1-1: New Dam/Reservoir Studies
A Imitial Comprehensive Plan

a. House Document (HD) 522: prepared in 1961 by US Army Corps of Engineers and published by
the US House of Representatives i 1962. (Semuinal document setting the stage for identification
of potential reservoir storage locations.)

b. DRBC Comprehensive Plan 1962, follows HD 522

B. Water Resources Programs 1965-1976

a. Fesolutions 64-15, 65-4, etc.

b.  A-List and B-List Projects

C. DRBE Electric Utilities Group (DRBEUG) Studies: 1972, 1975, 1976

D. Subsequent studies

a. 1975 URS study of Tocks Island and Alternatives

b. 1983 Level B study

c. 2001 Comprehensive Plan . ‘

d. 2008 USACE Muln_]mmdlcnunal s.tud}' Delaware River Basin Commission
DELAWARE . NEW JERSEY

E. 2009 DRBC Staff reservoir evaluation PENNSYLVANIA ¢ NEW YORK
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DRBC Storage Study Update

— Chapter 3 - Identification & Screening of Potential Projects

B 00

Existing dams/reservoirs:

* the primary data source was the National Inventory of Dams, which is maintained by the
USACE

 the database is comprehensive (all dams impounding more than 50 acre-feet) and records
many important parameters useful to this evaluation

* coordinates, river name, owner, purpose (water supply, flood control, hydropower,
recreation, habitat), drainage area, maximum volume, pool elevation and pool area.
* thelnventory listed 1,041 dams within the Basin: 501 in PA, 335in NJ, 199 in NY, 6 in DE.

Quarries:

* state databases were initially used:
* PA Industrial Mineral Mining Operations
 NJ Quarries (Sand and Gravel) M
* NY Mining Database T T T

PENNSYLVANIA e NEW YORK
UNITED STATES OF AMERICA




DRBC Storage Study Update

— Chapter 3 - Identification & Screening of Potential Projects

B

Table 3.1.1-2: Kev Reviewed Mine Pool Documents

Source Title II::I]:] r: Description
(USBM TP#727- Water Pools in S.H. Ash Signature study that compiled available mining data and
1949 Pennsylvamia Anthracite et.al estimated mine pool volumes based on then current water
Mines level information.
[USGS SIR 2010- Water Budgets and D.J. Goode, | Estimates of water budgets and groundwater volumes
5261 Groundwater Volumes for et al. stored m abandoned underground mines in the Western
Abandoned Underground Middle Anthracite Coalfield
Mines in the Western
Middle Anthracite Coalfield
USGS WERI Report | Water Quality of Large Charles R Compilation of key water quality information in many of
05-4243 Dhscharges from Mines Wood, et.al the major mine pools m the four anthracite regions.
the Anthracite Region of
Eastern Pennsylvania
EPCAME. Mine Water Resources of F_E. Hughes, | This document draws from pnor mining information and
the Anthracite Coal Fields | etal mitial mine pool estimates and uses current data mapping M
of Eastern Pennsylvania technology to npdate mine water resources estimates and Delaware River Basin Commission
opportunities. DELAWARE ¢ NEW JERSEY
PENNSYLVANIA e NEW YORK

UNITED STATES OF AMERICA




DRBC Storage Study Update

— Chapter 3 - Identification & Screening of Potential Projects

E—
)
Table 3.1.2-1: Prescreening Criteria Pre-Screening This is
how we
got
Must feed the Delaware River’s mainstem above 1ts confluence with the Christina from
River (near Wilnuneton, DE) to suppress the salt line ~2,500
rojects
New reservoirs must provide =1 BG storage dpovf,n N

127.

Existing reservoirs must provide =2 BG of storage currently

Quarries must have area of =25 acres and depth =50 feet (ziving a minimum
volume of approximately 0.5 BG)

Deep mines must provide =1 BG of storage and should have a surface expression
of water

EEEEEEEEEEEEEEEEEE
NNNNNNNNNNNNNNNNNNNN
TTTTTTTTTTTTTTTTTTTTT




DRBC Storage Study Update

— Chapter 3 - Identification & Screening of Potential Projects

Table 3.1.3-1: Initial Screening Criteria Initial Screening 4 A
e Relative Importance ) . .
Criteria (high, meflnw) Rationale This is
Volume of storage high More volume pI_'D‘L"idE;E greater and/or longer (1n time) how we
| ﬂmj.f augmentation _ _ got

Sufficiency of high Reliable and sufficient supply 1s desirable for £

water supply filling/refilling storage I"OIT] 127

Envi ta] Imundation of high-value resources (e.g.. presence or projects

Honmel . high habatat for endangered species. trout streams. down to

resource mpac wetlands) is undesirable 61
Imundation of roads. pipelines. electrical lines, :

S[“ﬁ.“mr;";: and high buildings or recreational/cultural facilities is

octal imp undesirable

Position in Basin med High in the Basin benefits more stream mules

Owner Certain reservoir owners are not likely to support

P med zm'tam projects. or obtaining approval may be very

Water retention med Applicable to quarnes only --- leaky 1s undesirable
Close to the mamstem delivers water quacker when

Proximity to ) needed; the reason importance 1s low 1s that travel m

: low : : : - — —

maimstem time from all pomts to the mamstem 1s only a few Delaware River Basin Commission

days PENNSYLVANIA o NEW YORK

UNITED STATES OF AMERICA




DRBC Storage Study Update

Chapter 3 - Identification & Screening of Potential Projects

Table 3.1.3-2: Rubrics for Rating Each Initial Screening Criterion

Initial Screening

medium =2

high=1

Criteria Reservoirs Quarries Deep Mines
Volume of storage existing/estimated new estimated storage volume All3;>2BG

storage >2BG=3

=10BG=3 >1BG=2

=5BG=2 <1BG=1

<5BG=1 water filled =2
Sufficiency of water based on drainage area: distance to DRBC-mapped All assumed 3
supply >100 sq. mi. =3 stream

=20=2 <lmi=3

<20=1 <2mi=2

>2mi=1

Environmental resource relative area/length of all 3 (low impact)
impact wetlands/high-quality

streams inundated

low =3

medivm=2

high=1
Infrastructure and social relative number of surrounding land use all 3 (low impact)
impact buildings and length and completely rural =3

importance of roads mostly rural = 2

inundated suburban/urban = 1

low =3

Criteria Reservoirs Quarries Deep Mines
Position in Basin Enters mainstem All 2 (in upper
above Trenton = 3 Schuylkill)
Schuylkill to Trenton =2
Below Schuylkill =1
Owner cooperativeness Dam raise all 2 all 2
water or power = 3
NYC/USACE/state =2
private =1
Operational change
power co. =3
USACE/state =2
water utilities/ private =1
Water retention Not applicable Ponded area Not applicable
>5ac=3
>2ac=2
<2ac=1
Proximity to mainstem < 10 stream mules =3 All Schuylkill
< 50 stream nules = 2
= 50 stream miles = 1

Delaware River Basin C i

DELAWARE e NEW JERSEY
PENNSYLVANIA e NEW YORK
UNITED STATES OF AMERICA
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Chapter 3 - Identification & Screening of Potential Projects
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DRBC Storage Study Update

Chapter 5 — Project Characterization

e

* describes the concept development and approach for each of the four
“types” of projects

Delaware River Basin Commission
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Table 6.1-1: Criteria Scores and Key Metrics for all Projects (grouped by project tvpe, then sorted by weighted score)

1. 2
Total Cost Water Infra. 4 3.
County Vol- | Cost effec- Pump OVERALL | quantity | design, 3. Social & Project 6.
(PA unless ume | (PV tiveness imor | WEIGHTED and const. & | Environ. | Economic | Costs & | Ancillary
m Project Mame indicated) (BG) | M%) | MSBG) | Gravity SCORE quality ops. impacts Impacts | Schedule | Benefits
NEW RESERVOIRS
N4 Rattling Run Berls 13 293 225 G 205 383 3.40 336 4322 1.83 1.60
N5 Equinunk Wavne 420 | 1150 27 G 203 4.50 2.60 2.00 3.00 233 2.40
N2 Milanville Wavne 42.0 | 950 23 G .05 4.17 2.60 216 3.00 233 2.40
N1 Fed Creek Schuyilall 133 | 366 28 P 2.00 3.67 220 293 322 233 2.40
Né& Hawlev Wavne 13 182 140 G 1.87 417 2.80 2.18 333 2.00 1.60
N3 Liitle Martins Creek Northampton 7.1 353 50 P 2.87 417 220 196 344 217 2.20
N7 Silver/Big Creek Schuviiall 113 | 921 81 P 277 3.50 1.80 2.68 433 1.83 3.00
EXISTING RESERVOIRS -
STORAGE INCREASE
E4 Prompton Wavne 20 2 1 G 4.04 417 3.80 325 478 4 50 1.80
E2 Cannonsville Delaware, NY | 13.0 77 f G 3.99 467 3.60 i 4.89 4.00 1.20
El | Wild Creek E:Ibm‘g‘ Lo 133 B3 6 3.29 4.00 2.80 3.50 189 2.50 1.00
onroe
E3 Blue Marsh Berks 5.0 65 13 G 119 3.83 2.20 3.43 411 267 1.80
EXISTING RESERVOIRS -
TRANSFERABLE STORAGE
T2 Rio Sullivan, NY 2.0 27 14 NA 4.16 4.17 4.60 5.00 5.00 383 1.00
T4 Lake Ontelaunee Berks 1.0 27 27 WA 4.01 3.33 4.60 5.00 5.00 4.17 1.00
T1 Memill Creelk: Warren. NJ 20 110 55 NA 1901 4.50 4.60 5.00 5.00 267 1.00
I3 | PeenForest/Widd ) Carbon/ 30 162 | Na 3.87 383 | 460 | 5.00 5.00 317 1.20
Creek Monrce
QUARRIES
Q19 Rush Valley Bucks 1.7 26 15 4.07 3.75 3.60 4.79 488 4.00 3.60
Qo2 Mccoy Montgomery 62 30 3| PorG 4.06 350 3.10 461 475 450 3.60
Q04 Penns Park Bucks 33 31 10 P 4.04 358 3.60 457 488 417 3.60
Q12 Solebury Bucks 23 38 16 P 4.03 375 320 457 5.00 4.00 4.00
Q25 Oncford Warren. NJ 1.2 28 23 P 4.02 4.00 3.60 4.57 488 383 2.80
QO7D | Stockertown(Delaware) | Northampton 4.6 26 & P 4.01 4.08 3.70 493 425 3.67 3.00
Q22 Whitehall Lehigh 1.2 34 28 P 196 3.83 3.00 4.86 4.69 167 4.20
Q21 Ormrod Lehigh 13 45 35 P 102 383 3.10 493 4.63 3.50 420
QI3 Lehigh Montgomery 1.0 26 26 - -
Perkiomenville P 101 358 3.80 479 488 367 3.00
Qo1 Wadesville Mine Pit | Schuovlkill 6.9 39 3| PaG 101 342 340 421 4.63 4.17 4.00
Qo8 Evansville Berks 31 44 14| PaG 1901 3.75 3.20 4.79 4.00 383 3.90
Q27 WESL Nazareth Northampton 1.0 25 25 P 186 3.67 3.40 421 5.00 383 2.80
Q03 Plvmouth Meeting Montgomery 35 39 11 P 176 3.50 3.10 3.89 4.75 3.83 3.80
Q14 Telford Bucks 1.0 25 25 P .50 3.17 2.90 407 475 3.67 1.40
Q07B | Stockertown (Bushkill; | Northampton 46 26 f P 347 342 2.50 343 450 3.67 2.60
Qls Temple Berks 1.0 30 30 P 342 3.25 2.20 4.64 325 3.67 2.00
Q05 Lehigh Nazareth Northampton 42 48 12 P .37 3.25 2.30 3.00 438 383 2.60
Q06 Imperial Northampton 38 51 13 P 134 3.25 230 3.14 438 3.67 2.60
DEEP MINES
M32 Morea Basin Sechuyllll 27 65 24 P 1.58 308 320 443 5.00 3.50 2.40
M20 Otio Schuyllll 2.3 65 28 P 153 3.17 3.00 443 5.00 333 2.40
M5 Silver Creek Schuyliall 1.7 65 38 P 312 3.00 320 450 5.00 2.00 2.40
M19 Phoenix Park Schuoyllll 21 65 31 P 2.99 283 2.90 421 5.00 2.00 2.40
MI10 Wadesville Schuoyllll EX 65 18 P 0.00 NA NA NA NA NA NA

DRBC Storage Study

Update

Chapter 6 — Project Evaluation

Each project’s detailed
scoresheet is appended to its
Storage Project Summary (SPS) -
Appendix A

Scored 1 (low) to 5 (high)

Delaware River Basin Commission
DELAWARE . NEW JERSEY
PENNSYLVANIA e NEW YORK
UNITED STATES OF AMERICA




Table 7-1: All Evaluated Projects Sorted by Weighted Score (recommended projects in bold)

Fecommendation
{1=No Total Cost 2 Infra. 4. Social
Fecommendation, Cost effectve- Pump OVERALL 1. Water | desigm, i & 5. Project 6.
2=Not Fecommendad, Vol BV ness in or Yearsto | WEIGHTED | quamtty | const & | Enmviron. | Economie | Costs & Aneal.

D 3= Fecommended) Project Name Location Project type | (BG) | MI) (MSBGE) | Grawmty | complete SCORE & quality ops. mpacts Impacts Schedule | Benefits
T2 1 Fao Sullivan, NY Transfar 20 27 14 NA 1 4.16 417 4.60 5.00 5.00 3.83 1.00
Q19 3 Rush Valley Bucks Quarry 1.7 4 14 P 9 4.07 7= 3.60 4.79 4.88 4.00 360
Qoz 3 Mecoy Montgomery Cuarry 6.2 0 5 P 7 4.06 3.50 3.10 4.61 4,75 4.50 3.60
E4 3 Prompton Wayne Dam mod 20 2 1 - 10 4.04 4.17 3.50 E 4,78 4.20 1.80
Qo4 3 Penn: Park Bucks Quarry 33 3 | 10 F 10 4.04 1.58 3.60 4.57 4.53 4.17 3.6
Q12 3 Solebury Bucks Quarry 13 33 16 P 11 4.03 7= 320 4.57 5.00 4.00 4,00

15 3 Orxford Warren, NJ CQuarry 1.2 I3 n F 9 4.02 4.00 3.60 4.57 4.53 183 180
T4 1 Lake Omtelaimee Berks Transfar 1.0 27 2 NA 5 4.01 333 4.60 5.00 5.00 417 1.00
QoD 3 Steckertown (Delaware) | Northampton Cuarry 4.6 16 ] P 9 4.01 4.08 3.70 493 4.25 167 .00

2 3 Cannonsville Delaware, NY Dam maod 13.0 T7 6 = 10 1,99 4.67 3.60 3.1 4.59 4.00 110

21 3 Whitehall Lehizh CQuarry 1.1 34 15 F 11 1.96 3.83 3.00 4.36 4.69 167 4.20
QlIl 3 Ormrod Lehish Caarry 1.2 45 35 F 9 392 3.83 310 4.93 4.63 350 4.20
T1 1 Memll Creek Warren, NT Transfer 20 110 35 NA 10 19 4.50 4.60 5.00 5.00 2.67 1.00
Q3 3 Perldomenville Montgomery Quarry 1.0 6 16 P 1 R | 358 3.50 4.79 4.58 167 .00
Qo1 3 Wadesville Mine Pit Schuyllall CQuarry 6.9 38 5 F g kR 342 340 4.21 4.63 4.17 4.00
Qo3 3 Evansville Berks Juarry 31 44 14 F 10 kR 31.75 3.20 4.79 4.00 183 350
T3 1 Penn ForestWild Creek Carbon' Monroe | Transfar 30 162 b NA 5 157 383 460 5.00 5.00 3117 1.20
Q7 3 NESL Nazareth Northampton CQuarry 1.0 15 15 F 10 1.86 167 .40 4.11 500 133 1.50
3 2 Plymouth Meeting Montgomery Cuarry 35 39 11 P a L76 3.50 3.10 389 4.75 383 3.80
32 2 Morea Basin Sehuylkall Mme Pool 27 65 24 P 12 3.58 :ne zon 4432 = mn e AN
W20 2 Citto Sehuylkall Mme Pool 23 &3 28 P 13 353
Q14 2 Telford Bucks Chaarry 1.0 25 25 P 10 3.80
N7E 2 Stockertown (Bushkll) Nerthampton Chuarry 46 26 & P 8 ER )
Q16 2 Teuple Berks Quary |10 30 | 30 F > i Chapter 7 — Recommendations
Q5 2 Lehigh MNazareth Northampton Chuarry 4z 43 12 P 8 R )
s 2 Imperial Horthampton Chaarry 38 51 13 P 8 1M —— - . —- S ———-
El 2 Wild Cresk Carbon' Monroe | Dam mod 1.0 135 135 = 10 3.29 4.00 2.80 3.50 489 2.50 1.00
E3 2 Bhue Marsh Berks Dam med 50 635 13 & 20 119 383 2.20 343 411 267 1.80
M5 2 Silver Creek Sehuylkall Mme Pool 1.7 635 38 P 12 312 3.00 3.20 4.50 5.00 2.00 240
M4 2 Fattling Fun Berks Mew dam 13 293 225 = 15 305 3.83 3.40 3.36 422 1.83 1.60
N3 2 Equinunk Wayne Mew dam 4240 1150 7 G 15 303 450 2.60 200 3.00 233 2.40
M19 2 Phoenix Park Sehuylkill Mimne Pool 21 635 31 P 13 190 283 2.90 4721 5.00 200 2.40
N2 2 Milamville Wayne New dam 420 950 3 G 15 2.95 417 2.60 216 3.00 233 240
N1 2 Fed Cresk Sehuylkill Mew dam 133 166 28 P 15 .00 367 230 203 322 233 240
N6 2 Hawley Wayne New dam 13 182 140 e 20 2.587 417 280 218 3.33 2.00 ——~
N3 2 Little Martins Creek Merthampion MNew dam 7.1 353 50 P 15 1587 417 2.20 1.96 344 217 . ‘
M7 2 SilverBag Creek Schuylkall Mew dam 113 921 £l P 15 1.7 3.50 1.80 268 433 1.833  Delaware River Basin Commission
M10 2 Wadesville Sehuylkall Mme Pool 36 65 18 P NA HA NA MNA NA MNA e A

PENNSYLVANIA e NEW YORK
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Table 7.3-1: Project Recommended as Most Feasible, Sorted by Overall Score

DRBC Storage Study Update

Chapter 7 — Recommendations

Overall Cost
Project Project Weizhted | Volume Cost, Effectiveness,
Bank | Name D County/ State Score (BG) | (FVAIS) AMABG
1 Fush Valley Q19 Bucks, PA 407 1.7 24 141
? | MeCoy Q02 | Montzomery, PA | 406 62 30 40
3 | Prompton E4 Wayne, PA 404 2.0 2 1.0
4 | Penms Park Qo4 Bucks, PA 404 33 31 9.5
5 | Solebury Q12 Bucks, PA 4.03 23 38 16.3
6 | TilcomOxford | Q25 Warren, NI 4.02 12 28 233
7 w QOTD H”’"‘;:Ptm 401 16 16 57
Fiver)
g | Cannonsvills E2 Delaware, NY 3.00 13.0 77 50
0 | Whitshsll Q22 Lehigh, PA 3.06 12 34 28.0
10 | Omured Q21 Lehigh, PA 3.02 13 45 346
11 Eﬁa::;fk Q01 | Schuylkill pA 3.01 69 39 438
12 | Evansville Qo8 Berks, PA 3.01 3.1 44 143
13 | Perkiomenville [ Q23 | Montzomery, PA | 391 1.0 26 26.0
14 HHEaime Q27 H""‘;T‘“ 386 1.0 25 250

No transfers included
Most are quarries

Most are located in PA

Delaware River Basin Commission
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DRBC Storage Study Update

Water Management Advisory Committee: June 28, 2023

Appendix A — Storage Project Summaries: Top 38 projects

I

Delaware River Basin Commission
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DRBC Storage Study
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Appendix A — Storage Project Summaries: Q2 — McCoy Quarry

MOTT eaLD Storage Project Summary
Project: McCoy Quarry (32)

Location: g:g of Prussia, Monigomery County,

Storage Type: Quarry (Fill & Draw)

[Est. Volume: 6.2 Bilion Gallons

Score: 406

1 Project Overview

The McCoy Quarry is located in King of Prussia within Upper Merion Township and is adjacent to Plymouth
Township, Pennsylvania (Figure 1.1). The quarmy has a maximumn estimated volume of 8.2 billion gallons. This
quarry is approximately 123 acres in area and has an estimated fillable rim elevation of 70 ft. At the quamy's
deepest point, it has an elevation of -237 ft. giving the quarry a nominal depth of 307 ft. The Schuylkill River is
about 1040 ft away. The quarry is composed of quarz sand and gravel and generally mined for aggregate
products. Water would be extracted during times of high flows (possibly by gravity) from the Schuylkill River,
stored in the quarry, then discharged back to the River to augment flow during low flow.

Figure 1.1 Project location

2 Water Quantity & Quality

21 Quarry Storage Volume

Table 2.1 presents key dimensions of the quamy, foremost its estimated operable water storage volume of over
5.0BG.

The storage volume was calculated using available topographic information from Pennsylvania Spatial Data
Access and AutoCAD Civil 3D 2020. The top elevation of full storage was assumed to be the stated im
elevation. The quarying over the years ted from an y flat surface grade, creating a deepening
depression. Therefore, no additional structures such as dams or retaining walls are needed to further
increase the storage volume for this project. Figure 2.1 below shows contours showing the depth of the
quarry. The stored water volume assumes the interior of the quanmy to generally be impervious with minimal
leakage. Further analysis will be needed to account for storage lost to pervious areas.

Figure 2.1: Arial View with Contours

2.2 Fill and Discharge

This project is unique in its proximity to a major river and the potential to gravity feed into the quarry for a large
portion of the storage volume. Additional gravity filling or low head pumping could be performed during high
flow periods of the adjacent Schuylkill River, allowing for the project to effectively “skim” fiows from the
Schuylkill River.

The key parameters relating to storage volume and fill'discharge supply are also summarized in Table 2.1
below.

Table 2.1: Storage and FillDischarge Parameters

DESCRIPTION VALUE
Storaga
Araa (Acres) 123 acres
Mominal Rim Elev. TOM
Botlom Elev. =237
Madmum Water Leval Change (FL) wTh
Mamimum Vioiume (Ellion Gallons) 628G
Cperating Water Range (70t io-175 1) 2461
Operating Violume [Billon Gallons) - ~30% of max. vol. 508G
Watsr Supply — Guarry Fill [Stream Withdrawal)
Anticipated Source Stream Sehuylkll River
Anticipated Sounce Straam Drainage Area (5q. Mies) 1770 &q. mi.
Mean Anrual Stream Flow Rate [ofsimgd) 2510 cfs / 1530 mga
Propesad Average Pumping Rate (mgd) 31 mgd
AvErage Vol Pumped SUng § month PUmging Tem 5686
‘Watsr Releass — Quamy Dischangs [Straam Augmentation)
Quarmy Dpesaing Water Elevation Range [) TORto-176 8
Proposad discharge pumping rate (efsimgd) 50 efs | 32 mod
Estimated Time to Release Oparmting Volume from Storags 5.1 months
Watsr Supply — Travel to Uss
Stream Miles 0 Delaware River 7.7 miles
Traved Time &t 2 mph [hours) 56 hours

2.3 Water Quality

The Schuylkill River has marginal to good water quality based on the PA 3030 listing. Table 2.2 below
summarizes the listed impairments.

Table 2.2: 303D Listing Impaiments

IMPAIRMENT
Aquatic Uss Recreational Flah Conaumption Potable Supply
IMPAIRED - siitaton dug % Wrban runaft, Mot Assessad Impalrd - PCBS Supporting

habitat aherations other than
Nydromodnicaton, oW ragime modmeation
dus to urban runod, point discharges and
agricuiure

The Chapter 93 stream designation is warm water fishery (WWF).

Water guality may chamge after pumping from the Schuylkill River and settling in the quamy. There may be
potential for mixing with adjacent groundwater guality. It is assumed that the stored quality will not decrease
relative to the source stream, and quality will likely increase by settling of suspended solids similar to other
upstream desilting facilities located on the Schudkill River. The water quality should be adequate for flow
augmentation but this needs to be confirmed by further investigation.
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3 Infrastructure Design, Construction & Operation

The infrastructure required includes the quarry storage, stream withdrawal facilities, quarry discharge pumping
facilities and interconnecting pipefine. Figure 3.1 shows a schematic plan and profile illustrating the typical
major facilities required.

Figure 3.1: Approximate Pipe (red line) and Pump Station (P) Location and Profile

> o i "

The elevation of the Schuylkill River is approximately 53 ft, the quamy im is 70 ft (90 ft highpoint shown in the
above profile). This geometry may allow for gravity “skimming” of the river as will be explained further below.
Even if pumping is used to fill the quarry storage, the geometry is advantageous relative to others in that the
distance is minimal and the static head to overcome for filling the quarry is low.

Hi for istency and ison with other facilities, filling by pumping was assumed, as descnbad

below. The option for gravity will be mentioned in a later section.

341 Pumping Facilities

The base case quarry fill'stream withdrawal pumping station is envisioned to be the typical standard intake and
pumping arrangement. Submerged screen intakes would be placed on the river botiom adjacent to the
proposed fill'stream withdrawing pumping station shaft. The shaft and facilities would be fitted with pumps as
noted below. The total head to overcome by lifting water from the river el ion above the highpoint of the
proposed pipeline is relatively small. Given the relatively high flows of the Schuytkill River, the source does not
limit withdrawal pumping. Rather, the pumping rate is based on the practical pumping station sizing. Larger
intakes and pumping arrangements can be considered, as shown by other downstream potable water pumping
facilitles. However, there is no nead given the quarry filling objectives.

The guany discharge/stream aug ion pumping station would include the typical withdrawal shaft and
pumping arrangement as described in the body of the report. Given the depth of the quarry, significant head

must be owercome to pump from the lowest quarmy operating level and over the fim and pipeline highpaint for
discharge back to the Schuylkill River.

3.2 Pipeline

The proposed pipeline route is also schematically shown in Figure 3.1, The pipeline is assumed to be 30 inch
diameter ductile iron pipe (DIF) installed at nominal depths below grade on essentially a direct alignment from
the river pumping station to the quamy. A private easement would be required for a portion of the pipeline, but
other public right-of-way (ROW) options exist  The pipeline would need to cross under a railroad and state
Route 23. These crossings would be accomplished with typical irenchless methods. Table 3.1 below
summarizes the piping and pumnping facility parameters.

Table 3.1: Piping and Pumping Facility Parameters

Parameter Value
Quamy FHl | Siream Discharge)

Dakgn Flow 31 mgd

Pump Capacity (3 x 10.4 mgd) 31 mgd
Quay Discharge {Stream Augmentation)

Deslgn Flow 31.54 mgd [50 ofs)

Pump Capaclty (5 x7.2 mad) 36 mgd
Fipsiine Distancs 10401
Elevation ai Discharge Point azn
Elevation at High Point on Pip2iing 0o
Static Head 4B
Pipe Diameter with 10 ftfs velocly Limi 30in

Components and quantities of the envisioned facilities are detailed further in the Section §. Project Cost &
Schedule.

The pumping facilities are intended to be remotely operated and monitored as described in the main report.
Faor the purposes of estimating costs, the quarty is assumed to be dewatered during the dry season and refilled
in the wetier off-season months. Howewer, given the high flows in the Schuylkill River, the pump can run
continuoushy to fill the quarry storage as nesded.

3.4 Alternate Pumping/Piping Configuration

As mentioned abowe, a gravity fill option exists on this site. This would require a trenchless installation of a
comveyance conduit betwesn the river and guamy at an approximately elevation of +40 ft. Conceptually, this
would invohe a 427 microtunnelled conduit connecting the intake wetwell and the guarry webwellishaft. Valve
controls and by-pass pipe connections would be installed such that one could fill most of the quarry by gravity
and utilize the same conduit to convey discharge water from the quarmy back o the stream, albeit discharging
into the river at a separate outfall point. While some additional infrastructure costs are incumred, this could
elimimate the need to pump from the river to fill the quarry, thereby eliminating the recurring operating cost.
Under this passive filling option, the guarry storage volume is reduced to approximately 3.5 BG.

4 Environmental Impacts

This storage project was reviewed against several environmental parameters as described in the body of the
report. Overall, the project scored high because it reuses a mined quarry and anticipated environmental
impacts are negligible. Minimal impacts would occur to wetlands, forests, streams, endangered species or
other concerns. Intakes and pumping would consider fish impingement and other permitted criteria. No other
significant environmental impacts are apparent. In addition, there could possibly be improvements to the river
by adding the stored and settled quarry water back to the river, particularly during periods of low flow.

Permitting the project appears achievable and should occur within an acceptable timeframe. The major
pemits for this project, as can be reasonably identified at this concept level of development, are discussed
further in the main report. Additional permits may be required.

5 Social and Economic Impacts

Stakeholder and social impacts are expected to be minor.  The area immediately sumounding the quarry is
industrial, but transitions to residential. The quarry site, transitioned to a water storage resenvoir, could
conceivably be converted to an environmental enhancement and, if so, could have a positive impact on the
social and economic outcome in the area. Figure 5.1 provided some land use information for the surrounding
area.

Figure 5.1: Land Ownership
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B PrOjECt CO‘S‘ & Schedu |e The total capital is shown abowe. La!'ld costs are not included and are assumed to be approcimately $4M
based on comparable gquamy values in the region.
P . - - - . OREC STORAGEPROIECT: OO
Mott MacDenald prepared a feasibility-level cost estimate consistent with the general approach described in Operating costs for this project are estimated to be approxdimately $0.375kiyear. This assumes annual [T —— STORAGE PROICT SCORING NAME: Mooy Quarm
the main report. The costs are based on the project assumptions and the developed infrastructure concepts discharge of 5.5 BG and subsequent filling for the following year. Assuming a 30 year operating horizon and N
as oulhr.ved in Sgcm.:n 3 fatuwe. The full-lnwmg Table 8.1 presem.s summary capital mst line items. Additional ignoring reutine maintenance costs, the Present Value (PV) of the operating cost is $7.35M. This brings the ke _—
cost estimating justification can be provided upon request. Capital costs have a contingency (+50%) combined total of capital and PV of operating cost to a project total of 321.05. fuin Pumen o e |_sesnans_fuoss was | saee Prigedt g oo
commensurate with the concept development level of detail. e ' e ™
The schedule for putting this project in service after general concurrence of all major parties is expected to be P il 1
Table 6.1: Capital Cost Summary approximately 7 years. This includes: & Ntk Slblty f ek irntao A a8 5
- - . 0 Bbeae e () & E]
Item ) Uit . Gruantity . CostUnit . Extended Cost = Design, itting and land acquisition 3 years :tp:‘..:«:n:-m.m....‘. T 3 - —
perm Ty P T o B
FILL PUMPING STATION Subtotal $3.5685.500.00 . Con ian 3 years nsmn.lmglFurum- B pop—
Intake ) » Startup and initial filling of quamy 1 years “M”&z.j{m. 5 e
Scresns LS 3 $80,000.00 5240.000.00 B kralcan Ay = ::..m.\.wmu..«w,..m
Structure VE 12 $50,000.00 $800,000.00 H—— N B —
. . . . [y — T —p——
Other LS 1 $80,000.00 $00.000.00 7 Potential Ancillary Benefits = ——
. - [y T —
Pumping Statian . Converting the quary to water storage could provide ancillary benefits. There may be environmental benefit — — - - —
Pumps # 3 $450,000.00 $1.350.000.00 as menfioned above. Also, there could be addifional social and economic benefits associated with a water e ] — ) i Py i b e
MEF LS 1 $265,500.00 5$265.500.00 reservair in the community. e
iy
Structure SF 1200 $350.00 $420,000.00 Wit T amirs |"Ooamn | Bett
Ay A vcikcos) | 4o ige
Other LS 1 $100,000.00 $100.000.00 8 Sto rage Prnject Score [ s i s Mo cptiors fum tale bk
Dissipation LS 1 $500,000.00 $500.000.00 P ro—— wk cimie | 4 f .
FIFELINE Subtotal $1.082.000.00 This project was scored relafive to the criteria as presented in the main report. Categories, descriplions and
individual scores are summarized in Table 8.1 below. Individual scores for the criteria and sub-criteria are
Pipeli LF 1040 0000 0o0.00
ipeline ) ) ) sl ) 5832, ided in the ed Storage Project ing shest. o il g o desslopsd [ m s 4 Sort pipell e n | et wea
Valves # 5 $50,000.00 5$250.000.00
- i - docl sad oo (e en B
DISCHARGE PUMPING SYSTEM Subtotal $8,847,000.00 Table £.1: Storage Project Scare P .
Intake Structurs WVF 245 £25,000.00 $6.125.000.00 Assigned Assigned Weighted o Sabiadhed s
- - CATEGORY Score Weight Score o aloain [
Fumping Station ' ' ) Pr——— B
. . . Water Quantity & Cualry 3.50 3% 1.05
Pumps # 5 $450,000.00 $2.250.000.00 o b A :
VER = p 000,00 00.00 Infrastructure Design, Construction & Oparation 3.10 10r% 0.3 o hebatic L Lard improsr iy
o Lomor s . T —
_ ®az.000 $42.000. Endronmertal Impacts 481 15% 0.62 et T T : e
Structure SF 200 $350.00 5280.000.00 iE ™ e preey 1ea s o o
- - . . e s e 2 o
Electrical Service L3S 1 $50,000.00 550.000.00 - Codd &5 450 a0 135 : e T ——
Other LS 1 $100,000.00 5100.000.00 Anciiary Banems 260 = 013 %mmhm J\Imu i :.s
ACCESS ROADS $1.000.000 AVERAGE 401 406 e e  —
Mew roads Mile 2 $500,000 51,000,000 e F e
i a3 e TR . e meot et ettt
SUBTOTALS Aopendix QT Ty — e B
401
Construction Costs Subfotal 514,484 500 = =
Contingency 50% 57.247.2650
CONST. COST + CONTINGENCY 521,741,750 Score sheet
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MCCoy Q{,arr}, STORAGE TYPE ESTIALATE [ WO LIV
King of Pruzsia (Montgomery Gounty), Pennayfvania l Cuarry 8.2BG

Rush Valley Quarry l STORAGE TYPE | ESTIMATED SOALME
- Qua 1.7BG
Furfong (Bucks County), Pennsyivania i
KEY PROEET M RORMATION
FRDITCT CVETW FACHCT SC0RT & RANE PROECT T
Quarry Storage; Meshaminy Creek source; [SCORE: 4.07 CAPITAL COST: § 17.0M oo

Pump fil'discharge RANEK: 1

DESCRIFTION OF PROUSIT ANDIREL FWANCE T THES STLDY

CAPITALHOEM: 5 26.05M presert vaics

The Eureka Rush Valley Quarry is an active quamy located in Furlong, PA in Bucks County, Pennsylvania. The site lies
within Buckingham Township and borders Wrightstown Township, Doylestown Township, and Warwick Township. The
quarry has a maximum volume of 1.7 billion gallons. This quarry is approcdmately 87 acres in area and has an estimated
fillable rim elevation of 180 ft. At the quarry's deepest point, it has an elevation of 50 ft. giving the quarry a nominal depth
of 110 fest. The nearest pumpable stream to the quarry is the Neshaminy Creek. The quarmy is composed primarily of
siltstone and mined for various aggregate products.

The intended design is to fill the quarry from the Neshaminy Creek
located anly abowt 250 ft away from the quamy interior. The flow of
the source stream is substantial and should not affect the planned
pumping rate and project target to replenish the storage with a 6-
manth period. The planned average withdrawal is approximately
29 mgd. The discharge of quarry storage to sugment stream flow
in times of need is governed by the limitations of the quamy
pumping station and protection of the receiving stream from
enosion. The discharge rate back into the stream has been
established at 50 ofs (31 mgd).

The infrastructure reguired includes the guarry, siream withdrawal
purnping facilities, quary discharge pumping facilities and interconnecting pipeline. Withdrawal will be accomplished with
an arangement of 3 x 10 mgd pumps in the webwell. Dischange from the quamy back to the source stream is
approximately 50 ofs (32 mgd) using 4 x 8.6 mgd pumps. The proposed pipeline route is schematically above and is
approximately 260 feet of 30-inch diameter ductile iron pipe (DIP).

Mott MacDonald prepared a cost estimate for this storage project consistent with the general approach described in the
main report. Capital costs have a contingency (+50%) commensurate with the concept development level of detail. Capital
construction cost is $17.0M. $2M was camied for land costs associated with this project. Operating costs for this project are
estimated to be approxdimately $0.375Mfyear. This assumes annual discharge of 1.4 BG and subsequent filling for the
following year. Assuming a 30-year operating horizon and ignoring routine maintenance costs, the present value (PV) of
the operating cost is $7.35M. This brings the combined totsl of capital and PV of operating cost to a project total of
$26_05M. The schedule for putting this project in service after general concurmence of all major parties is expected to be
approximately 9 years.

This project was scored relative to the criteria as presented in the main report. Categories, descriptions and individual
scores are presented below, with individual scores sub-criteria provided in the Storage Project Scoring sheet

FRDIET OVERATW FROMECT SOCRT K RANE PROECT COET

Quarry Storage; Schuylkill River source: SCORE: 4.08 CAPITAL COST: $21.7M pom
Pump fillidischarge with possible gravity RAMNK: 2 CAPITAL+OEM: 3 31.05M presen vaies)
DESCRITION OF FREUSICT AND AFLFYAMNCE 0 TES STUDF

The McCoy Quarry is located in King of Prussia within Upper Merion Township and is adjacent to Plymouth Township,
Pennsyhania. The quarmy has a maximum estimated volume of 8.2 billion gallons. This quarmy is approximately 123 acres
in area and has an estimated fillable rim elevation of 70 ft At the quamy’s deepest point, it has an elevation of -237 ft, giving
the quarry a mominal depth of 307 ft. The Schuylkill River is about 1040 ft aweay. The quary is composed of quartz sand
and gravel and generally mined for aggregate products. Water would be extracted during times of high flows. (possibly by
gravity) from the Schuylkill River, stored in the guarry, then discharged back to the River to augment flow during low flow.

The infrastructure required includes the quarry, stream withdrawal
facilities, quamy discharge pumping facdlities and interconnecting
pipeline. The elkevation of the Schuylkil River is approximately 53
ft, the quarmy rim is 70 ft (80 f highpoint shown in the above profile).
This geometry may allow for gravity “skimming™ of the river. Even if
pumping is used to fill the quarmy storage, the geometry is
advantagecus relative to others in that the distance is minimal and
the static head to overcome for filling the quamy is low.

Mott MacDonald prepared a feasibility-level cost estimate B s e T
consistent with the general approach described in the main report.
The costs are based on the project assumptions and the developad
infrastructure concepts as outfined above. Capital costs have a contingency (+50%) commensurate with the concept
development level of detail. Land costs are assumed to be approximately $4M based on comparable quamy values in the
region. Operating costs for this project are estimated to be approximately $0.375Miyear. This assumes annual discharge
of 5.5 BG and subsequent filling for the following year. Assuming a 30-year operating horizon and ignoring routine
maintenance costs, the present value (PV) of the operating cost is $7.35M. This brings the combined total of capital and
PV of operating cost to a project total of $31.05. The schedule for putting this project in service after general concurrence
of all major parties is expected to be approsdmately 7 years.

This project was scored relative to the criteria as presented in the main report  Categories, descriptions and individual
scores are summarized in below.

Assinned LszEgned Welghtsd

CATEGORY Soors welght Soors
Water Cuantity & Cuality ) 350 ) 3% ) 105
Infrastructure Design, Constucion & Operation ) 310 _ 1% ) .3
Emironmental Impacts 451 15% L=
Social & Economis Impacts 475 100% 045
Project Cost & Schedul 450 30% 135
Ancillary Bengfits 360 % 018
ANERAGE 4m 408

Assgned Weighted Score
CATEGORY Assigred Scone weight
Water Cuaniity & Quaity 375 % 113
Imirastruciure Deslgn, Consaucion & Operaton 360 10% 036
Emironmental Impacss 479 15% Tz
Social & Economic Impacts . 488 . 10% . 049
Project Cost & Schedule . 400 . 30w . 120
Ancillary Benefits 360 5% .18
AVERAGE 410 407
™me
TR A ST CUEMT MAME

Evaluation of Addiional Storage in the
wom ¥ Mott MacDonald Del: R Rasi

Individual scores for the criteria and sub-criteria are provided in the Storage Project Scoring sheet.

DATE: 341533

i
FRM RAME AT LT MAMIE
Evaluabion of Additional Storage for the i EIraEi=
o w Mot MacDonald . . Delaware River
HiEOHLS M Dedaware River Basin Basin Commission
DATE: 141570
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DRBC Storage Study Update

Water Management Advisory Committee: June 28, 2023

What’s next?

* DRBC staff continue to perform water availability studies — do we have
enough water?

* DOR considerations, climate change / SLR, other planning scenarios

* DRBC staff to work with Commissioners to determine “next steps”

Discussion / Questions
* Committee members first
* Public next

e —
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Delaware River Basin Commission
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