USING CRITICAL AQUIFER RECHARGE AREAS
FOR PLANNING, FUNDING AND DROUGHT MITIGATION

SOUTH MOUNTAIN
PARTNERSHIP

CONSERVATION NETWORK

South Mountain Partnership Presentation
January 30t , 2026
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PLANNING CONTEXT

Comprehensive Plan for the

Water Resources of the Susquehanna River Basin:

2021-2041

FPublication No. 325

June 202]

Susquehanna River Basin Commission

* COMPREHENSIVE PLAN OBJECTIVE D-1

* PROTECT CRITICAL AQUIFER RECHARGE AREAS

* IDENTIFY AND PROMOTE OPEN SPACE AND OTHER
LAND USES THAT PROVIDE FOR INCREASED
GROUNDWATER RECHARGE TO ENHANCE THE
RESILIENCY OF WATER SUPPLY, STREAM BASEFLOW,
AND WATER TEMPERATURES.

Your River.
T T stbc.gov | @SRBCnews

Our Mission.




DEFINITIONS

. }"' “ﬁ Recharge Area '

| ‘F ‘# B * RECHARGE: THE ADDITION OF WATER

& - FROM THE LAND SURFACE TO
UNDERGROUND WATER-BEARING ZONES

* TYPICALLY FROM PRECIPITATION BUT COULD
ALSO BE ARTIFICIAL

* BASEFLOW: NON-RUNOFF PORTION OF
STREAMFLOW SUSTAINED BY
GROUNDWATER

* OFTEN USED AS AN APPROXIMATION OF
RECHARGE

* CAN BE MEASURED / ESTIMATED USING

- ._i Pumped Well
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WHY IS PRESERVING RECHARGE/BASEFLOW
IMPORTANT?

* \WWATER QUALITY BENEFITS
* MORE INFILTRATION/FILTERING AND LESS RUNOFF, EROSION, SEDIMENT (PHOSPHORUS)

* INCREASED RECHARGE = INCREASED BASEFLOW
* COLD-WATER CONTRIBUTIONS FROM GROUNDWATER/SPRINGS

* PROVIDES THERMAL REFUGE AND SUSTAINED HABITAT (WETTED AREA & DEPTH) FOR COLD-
WATER SPECIES DURING HOT/DRY PERIODS

* INCREASED DROUGHT RESILIENCY

* ENSURES WATER IS AVAILABLE IN AQUIFERS AND STREAMS FOR WATER SUPPLY DURING
DROUGHTS

Your River. N
SUSQUEHANNA RIVER 'A"' SI‘bC.g()V (f?b RBCnews

BASIN COMMISSION

NY - A - MD - USA Our Mission.



WHY IS PRESERVING RECHARGE/BASEFLOW IMPORTANT?

* INCREASED RECHARGE = INCREASED WATER FOR STREAMS AND WELLS
* WATER QUALITY BENEFITS
* DROUGHT RESILIENCY

* DAIRY COWS DRINK 30-50 GALLONS OF WATER A DAY - 100 HEAD = 3,000 - 5,000
GALLONS A DAY = 1,095,000 - 1,825,000 GALLONS/YEAR

Cumberland County

Farms (#): 149

Cows (#): 19,798

Average Herd Size: 133
Economic Impact (In Mil §): $475
Number of Jobs: 1,980

stbc.gov | @SRBCnews

BASIN COMMISSION e O L
NY = PA = MD = USA ur IV[ISSIOH.



RECHARGE POTENTIAL VS. RECHARGE (RATES)

* RECHARGE POTENTIAL

* THE LIKELIHOOD OF ANY LAND SURFACE AREA ACCEPTING OR LIMITING INFILTRATION,
REGARDLESS OF AVAILABLE PRECIPITATION

* ASSESSED RELATIVE TO SURROUNDING AREAS WITHIN USER-DEFINED AREA

* RECHARGE (RATES)

* THE AMOUNT OF WATER REACHING UNDERGROUND WATER-BEARING ZONES OVER A
PERIOD OF TIME (I.E. INCHES PER YEAR)

* RANGES FROM 25.6 TO 2.5 IN/YR, ON AVERAGE, BASIN-WIDE

* LARGELY DEPENDENT UPON CLIMATIC FACTORS (PRECIPITATION AND
EVAPOTRANSPIRATION)

AP :
Your River.
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ASSESSING GROUNDWATER RECHARGE POTENTIAL

* GIS DATASET DEVELOPED TO IDENTIFY AREAS OF GREATER AND LESSER
RECHARGE POTENTIAL THROUGHOUT THE BASIN

* COMPOSITE LAYER INCLUDES:

o LAND COVER / IMPERVIOUS AREA

e LAND SURFACE SLOPE
SAND AND CLAY CONTENT IN SOILS
DEPTH TO BEDROCK (SOIL THICKNESS)
DRAINAGE DENSITY
KARST FEATURES
FAULTS / FRACTURES

D '

Your River.

AFIL WA P P rhe.oov | @SRBChnews
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STUDY GOAL(S)

* DEVELOP A GEOGRAPHIC INFORMATION SYSTEMS (GIS) FRAMEWORK TO
IDENTIFY AREAS OF GREATER AND LESSER RECHARGE POTENTIAL THROUGHOUT
THE BASIN

* USE THE FRAMEWORK TO DELINEATE CRITICAL AQUIFER RECHARGE AREAS

* [.E. LAND SURFACE AREAS THAT ARE RESPONSIBLE FOR A LARGE FRACTION OF
RECHARGE

* BY VIRTUE OF HIGH AQUIFER PERMEABILITY, SOIL CHARACTERISTICS, VEGETATIVE COVER, AND
LOCATION WITH RESPECT TO DISCHARGE AREAS AND/OR WITHDRAWALS, TOPOGRAPHIC SETTING,
OR A COMBINATION OF THESE

Your River. _ _
BASIN COMMISa TN - - stbc.gov | @SRBCnews

Our Mission.



GIS FRAMEWORK:
MULTI-CRITERIA DECISION ANALYSIS

* EACH DATA LAYER’S (RASTER) CELL/PIXEL
(STANDARDIZED) VALUE IS MULTIPLIED BY
THE WEIGHT OR “PERCENT INFLUENCE”

* \/ALUES ARE SUMMED FOR EACH
OVERLAPPING CELL/PIXEL FOR A COMPOSITE
OUTPUT/INDEX

* |.E. “RECHARGE POTENTIAL”

AP .

Your River. Multi-Criteria Decision Analysis Representation (Ryan and Nimick, 2019)
SNV - stbc.gov | @SRBCnews
NY = PA + MD = USA Our Mission.



VARIABLES USED IN ASSESSING RECHARGE POTENTIAL

INFORMED BY PHYSICAL BASIN CHARACTERISTICS USED IN REGIONAL REGRESSION
EQUATIONS TO PREDICT BASEFLOW (RECHARGE) IN UNGAGED WATERSHEDS

REQUIREMENTS:

(GEOSPATIAL COVERAGE FOR THE

ENTIRE BASIN

DATA ACCESSIBLE WITHOUT SITE

VISIT, OR PROPRIETARY
INFORMATION

CONSISTENT SPATIAL SCALE (30x30

IVI) FINE ENOUGH TO IDENTIFY
DISCRETE AREAS

al b 1 0.7

SUSQUEHANNA RIVER

10
BASIN COMMISSION

N PA MD USA

Al Gl Weight Second-Level Factors Weight Data Source
Factors
Land Cover Impervious Area 75 USGS (2019) National Land Cover
R - 40 Dataset
Land Surface Slope 15 USDA NRCS SSURGO Database
Shallow- Percent Sand 15 USDA NRCS SSURGO Database
Subsurface 20 Percent Clay 2.5 USDA NRCS SSURGO Database
Geology Depth to Bedrock 2.5 USDA NRCS SSURGO Database
SRBC calculated from USGS
Drainage Density 25 (2019) National Hydrology

Structural / Dataset (NHD)

Bedrock 40 Karst Density 10 DCNR-PGS (2003) Density of
Geology Mapped Karst Features
Fault Density 5 Isachsen and McKendree (1977);

Berg and others (1980)



* EACH PIXEL HAS A RECHARGE POTENTIAL INDEX VALUE
RANGING FROM 100 (Low) T0 500 (HIGH)

RECHARGE POTENTIAL IN THE SUSQUEHANNA RIVER BASIN

NEW YORK
PENNSYLVANIA

West Branch
Susquehanna
Subbasin

Middle
Susquehanna
Subbasin

) Lower
Susquehanna
Subbasin

Juniata Subbasin
PENNSYLVAMIA
MARYLAND

Dislaimer: Use of Map for Any Purpose on “As Is” Basis, No Warranties Provided; SREC (826a) 04-03-2023

IDENTIFICATION OF CRITICAL AQUIFER RECHARGE AREAS
Recharge Potential ~ River! N

Lov I [ o steam

- Population
Center

Subbasin
Boundary

e
Boundary

Your River.
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Our Mission

* HIGHEST RECHARGE POTENTIAL DESCRIBED BY UPPER
20% OF PIXEL VALUES.

HIGHEST RECHARGE POTENTIAL IN THE SUSQUEHANNA RIVER BASIN

Chemung
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Tap
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Population  Riverf Subbasin State
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Center -
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DESKTOP VERIFICATION

* THE SUM OF ALL “RECHARGE POTENTIAL” PIXELS WITHIN A * COMPARISON OF HIGH RECHARGE POTENTIAL AREAS AND
WATERSHED CAN PREDICT AVERAGE ANNUAL BASEFLOW CRITICAL AQUIFER RECHARGE AREAS IDENTIFIED IN NORTHERN
(RECHARGE) WITHIN 19.7% (AVERAGE STANDARD ERROR) LANCASTER GROUNDWATER STUDY (EDWARDS AND PoDY, 2005)

n=40 gaged watersheds cDO CRITICAL AQUIFER RECHARGE AREAS IN THE
RZ — 09299 MANHEIM/LITITZ POTENTIALLY STRESSED AREA
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CUMBERLAND COUNTY

Legend

Average Year Recharge (inches)

Value
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CUMBERLAND COUNTY

Legend

Average Year Recharge (inches)

Value
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CUMBERLAND COUNTY

Legend
Average Year Recharge (inches)

Value
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LOCAL APPLICATIONS: BIG SPRING CREEK WATERSHED

e MACoOY FARM — 80 ACRES

®* LOCATED IN THE VALLEY PROVIDING CRITICAL
GROUNDWATER RECHARGE FOR WELLS AND
STREAMS USED IN AGRICULTURE AND WATER SUPPLY

Legend
I High Recharge Potential

stbc.gov | @SRBCnews




LOCAL APPLICATIONS: CONODOGUINET CREEK WATERSHED

* [SOLATED RECHARGE AREAS
* PROVIDE A MAJORITY OF RECHARGE

Legend

gy
A I High Recharge Potential

stbc.gov | @SRBCnews




LOCAL APPLICATIONS: DEVELOPED AREAS

* DEVELOPED AREAS NEED MORE RECHARGE FOCUSED STORMWATER PLANS TO
MAINTAIN RECHARGE CAPACITY. WATER QUALITY MAY BE AN ISSUE

DD
SUSQUEHANNA RIVER
BASIN COMMISSION
NY = PA = MD = USA




DT/ GROUNDWATER RECHARGE POTENTIAL
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LOCAL APPLICATIONS: CRITICAL AQUIFER RECHARGE AREA
(CARA) DELINEATION

* RESAMPLING IN SMALLER USER- | SRIC e e
DEFINED AREAS WHERE WATER N N w7
SUPPLY HAS BECOME MORE- ) N N S - N
LIMITED AMID DEVELOPMENT AND v e
INCREASING IMPERVIOUS COVER et e

* RESULTS ARE RELATIVE TO ALL /
AREAS/CHARACTERISTICS WITHIN |
BOUNDARY T

* IDENTIFY HIGHEST RECHARGE 5 o N\ i
POTENTIAL IN AREAS WITH &/ e
OTHERWISE LIMITED, OR | 52
INCREASED RECHARGE POTENTIAL

N ITE
S B
NN N T e e




USE CASES: CENTRE COUNTY

e CENTRE REGION PLANNING AGENCY — CARA e CENTRE COUNTY PLANNING — INFORMING LOCAL
INTEGRATION INTO (UPDATED) FUTURE LAND USE ZONING/LAND-USE DECISIONS
MAP e PROPOSED RE-ZONING FROM AGRICULTURE TO

COMMERCIAL FOR LOCAL ACCESS (I-80) INTERCHANGE

e USED TO INFORM “GROWTH”

AP

SUSQUEHANNA RIVER
BASIN COMMISSION

NY = PA = MD = USA




USeE CASES: HESS FARM, SPRING CREEK WATERSHED

* PRIORITIZING PURCHASING/ACQUISITION OF
CONSERVATION EASEMENTS

.

[45]
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4
()
=
)
S,
=
%
@ Roaring RUT

stbc.gov | @SRBCnews
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USE CASES: LANCASTER COUNTY

* LANCASTER COUNTY AGRICULTURAL
PRESERVE BOARD

* PRIORITIZATION OF EASEMENTS

* LITTLE CONESTOGA INTEGRATED WATER
RESOURCE MANAGEMENT STUDY

* IDENTIFICATION OF:
* LARGE PARCELS FOR CARA CONSERVATION

* AQUIFER/STORMWATER RECHARGE
ENHANCEMENT PROJECTS

N\ ) B P | .
n | Your River.

SUSQUEHANNA RIVER - ~
BASIN COMMISSION

NY = PA = MD = USA

TP T HIGH POTENTIAL GROUNDWATER RECHARGE AREAS IN LANCASTER COUNTY
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USE CASES: CUMBERLAND COUNTY

Cumberland County £ * STRATEGY 4: PRESERVE THE COUNTY’S
Land Partnerships Plan | CRITICAL AQUIFER RECHARGE AREAS
2025 * IDENTIFY PRIORITY RECHARGE AREAS

WITH SRBC AND PURSUE
PRESERVATION FUNDING

* DEVELOP MODEL ORDINANCES TO
GUIDE LAND USE

* INTEGRATE CARA INTO AGRICULTURE
CONSERVATION EASEMENT PURCHASE
PROGRAM

* EDUCATE MUNICIPALITIES AND
RESIDENTS ON RECHARGE AREA
PROTECTION

A stbc.gov | @SRBCnews

Our Mission.




USE CASES: ROCK LITITZ, LANCASTER COUNTY

* LEVERAGING/ENHANCING DRY STREAM
VALLEYS FOR STORMWATER INFILTRATION 88

e ALTERNATIVE BMP FOR NPDES
PERMITTING - STORMWATER DISCHARGES
ASSOCIATED WITH CONSTRUCTION

B
Lancaster, \
County

\Wanwick
Township}




‘"D 7 HIGHEST RECHARGE POTENTIAL IN THE SUSQUEHANNA RIVER BASIN
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IDENTIFICATION OF CRITICAL AQUIFER RECHARGE AREAS
Population __ River/ Subbasin State Highest Potential
Center Stream N Boundary N Boundary - Recharge Area

* HIGHEST RECHARGE POTENTIAL DESCRIBED BY UPPER
SUBSET (20%) OF PIXEL VALUES

* PROVIDES THE MAJORITY OF RECHARGE

* AREAS OF CRITICAL RECHARGE

* STORMWATER IS AN ASSET TO RECHARGE AQUIFERS

PRESERVING CRITICAL AQUIFER RECHARGE
AREAS WILL SECURE WATER SUPPLY FOR
COMMUNITIES, FARMERS AND INDUSTRY

River. .
—_— stbc.gov | @SRBCnews

Our Mission.



PRODUCT AVAILABILITY

* DATASETS AVAILABLE FOR DOWNLOAD AT THE PENNSYLVANIA SPATIAL DATA

ACCESS (PASDA) GEOSPATIAL DATA PORTAL
* GROUNDWATER RECHARGE POTENTIAL
* HIGHEST GROUNDWATER RECHARGE POTENTIAL AREAS

ADDITIONAL INFORMATION AVAILABLE ON THE COMMISSION’S WEBSITE
* PREVIEW LAYERS ON THE SUSQUEHANNA ATLAS

IF A LOCAL ASSESSMENT OF RECHARGE POTENTIAL IN ANY REGION, COUNTY,
WATERSHED, OR OTHER SCALE IS DESIRED, A REQUEST CAN BE MADE THROUGH
THE COMMISSION’S WEBSITE

PN _
Your River.
SUSQUEHANNA RIVE - . srbc.cov ' @SRBCnews
BASIN COMMISa TN - - - & @
o PA D - UsA Our Mission.


https://www.pasda.psu.edu/uci/DataSummary.aspx?dataset=735
https://www.pasda.psu.edu/uci/DataSummary.aspx?dataset=735
https://www.pasda.psu.edu/uci/DataSummary.aspx?dataset=735
https://www.pasda.psu.edu/uci/DataSummary.aspx?dataset=735
https://www.pasda.psu.edu/uci/DataSummary.aspx?dataset=735
https://www.pasda.psu.edu/uci/DataSummary.aspx?dataset=735
https://www.pasda.psu.edu/uci/DataSummary.aspx?dataset=735
https://www.pasda.psu.edu/uci/DataSummary.aspx?dataset=735
https://www.pasda.psu.edu/uci/DataSummary.aspx?dataset=735
https://www.pasda.psu.edu/uci/DataSummary.aspx?dataset=735
https://www.pasda.psu.edu/uci/DataSummary.aspx?dataset=735
https://www.pasda.psu.edu/uci/DataSummary.aspx?dataset=735
https://srbc.gov/our-work/programs/planning-operations/identifying-optimal-groundwater-recharge-locations.html
https://srbc.gov/our-work/programs/planning-operations/identifying-optimal-groundwater-recharge-locations.html
https://srbc.gov/our-work/programs/planning-operations/identifying-optimal-groundwater-recharge-locations.html
https://srbc.gov/our-work/programs/planning-operations/identifying-optimal-groundwater-recharge-locations.html
https://srbc.gov/our-work/programs/planning-operations/identifying-optimal-groundwater-recharge-locations.html
https://www.srbc.gov/portals/susquehanna-atlas/projects-map/index.html?layer=high-recharge-potential
https://www.srbc.gov/portals/susquehanna-atlas/projects-map/index.html?layer=high-recharge-potential
https://www.srbc.gov/portals/susquehanna-atlas/projects-map/index.html?layer=high-recharge-potential
https://www.srbc.gov/portals/susquehanna-atlas/projects-map/index.html?layer=high-recharge-potential
https://www.srbc.gov/our-work/request-information/
https://www.srbc.gov/our-work/request-information/
https://www.srbc.gov/our-work/request-information/
https://www.srbc.gov/our-work/request-information/
https://www.srbc.gov/our-work/request-information/

Funding Opportunities
Consumptive Use Mitigation Grant

iee.psu.edu

PN .
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Purpose

e Attract & fund projects that help mitigate consumptive use or
otherwise improve drought resilience in the Susquehanna River Basin.

oD

Your River.
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W h = tl S N ew Bz HIGHEST RECHARGE POTENTIAL IN THE SUSGUEHANNA RIVER BASIN
b

1. Applications are limited to one per
organization.

2. A primary water quantity benefit must
be submitted.

3. The Groundwater Replenishment
Alternatives (GRASs) project type has
replaced the Environmental and Water
Quality Alternatives (EWQAs) category.

Dishaim e Use of Map for Any Perpost o= "As i" Bask, Mo Warmages Provided: SRAC (82850 04-00-2021
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AP

SUSQUEHANNA RIVER
BASIN COMMISSION

NY = PA = MD = USA

Project Sponsors

Local, State, and Federal
Government Entities

Tax-Exempt Non-Profit

Organizations

Institutions of Higher

Education

Your River.
A ‘v
Our Mission.

. LCSWMA

Penn State

stbc.gov | @SRBCnews



Eligible Projects

Water Supply Alternatives.
— Impoundments, quarries, mine pools, interconnections.

Project Operation Alternatives.
— Conservation releases, aquifer storage & recovery,
conjunctive use management, drought response actions.

LCSWMA

Demand Modification Alternatives.
— Water conservation, water reuse, or recycling.

Groundwater Replenishment Alternatives.
— Groundwater recharge, critical aquifer recharge areas
preservation, stormwater management (infiltration).

AT ’
wgﬁgﬁ \ Your River.

SUSQUEHANNA RIVER 'Av‘v Sr b C.gov @ SRBCnews

BASIN COMMISSION -
NY = PA = MD = USA OLII' MlSSlOI].
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SUSQUEHANNA RIVER
BASIN COMMISSION
NY = PA = MD = USA

Example Project: Water Supply

Billmeyer Quarry, Lancaster County, PA.
Inactive flooded limestone quarry.

425 Mgal of water supply storage for low flow management.

Public-private partnership.

Your River.
A ‘v
Our Mission.

stbc.gov | @SRBCnews



Example Project: Project Operations

DD
SUSQUEHANNA RIVER
BASIN COMMISSION
NY = PA = MD = USA

* Public or private reservoir.
e Operations revised to implement low flow augmentation

and/or acceptable conservation release.

 More natural flow regime restored in downstream reach.
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Example Project: Demand Modification
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* Industrial water user with cooling towers.

* Implement water conservation technology to reduce

evaporative losses.

* Improved water savings and plume abatement.

Your River.
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Example Project: Groundwater Replenishment

* 100-acre property acquisition.

e 30-acre wetland and riparian buffer restoration.
* Property to be dedicated as state land.

* Multi-agency/conservation group partnership.
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Funding

Total grant funding: S4M - S6M.

Individual project funding: S100k or more.
Minimum cash match: 20%.

Grant period of performance: 3 years.

Your River.
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Schedule

Grant Application Opens: November 3, 2025
Grant Application Closes: January 30, 2026
Grant Application Review: February - March 2026
Grant Awards Announced: April 2026
Grant Agreements Executed: July 2026
SRBC Your River.
T - stbe.gov | @SRBCnews
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Questions

Email: cugrant@srbc.gov
Phone: 717-238-0423, Ext. 1017

Grah=am Markowutz PG
G\ g Hydrologlst

4423 North Front Street
Harrisburg, PA 17110

Pierre MaCoy, PG
Hydrogeologist
4423 Noi‘thrO"'t §’§reet
Harrisburg, PA 17110
gmarkowitz@srbc.gov
717.238.0423 ext. 1218

pmacoy@srbc.gov
+17717.238.0423 ext. 1230
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