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PLANNING CONTEXT

Comprehensive Plan for the

Water Resources of the Susquehanna River Basin:

2021-2041

Publication No. 325

June 2021

Susquehanna River Basin Commission

* COMPREHENSIVE PLAN OBIJECTIVE 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.
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DEFINITIONS

: ’Fﬁ% iy Discharge Area
| ! # ﬁ * RECHARGE: THE ADDITION OF WATER

- -
| = # FROM THE LAND SURFACE TO
] s e 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
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WHY IS PRESERVING RECHARGE/BASEFLOW
IMPORTANT?

* \WATER 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
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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
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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)
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WHAT INFLUENCES GROUNDWATER RECHARGE?

* EXCLUDING PRECIPITATION AND EVAPOTRANSPIRATION, RECHARGE IN THE SUSQUEHANNA
BASIN IS PRIMARILY GOVERNED BY:
e LAND COVER / IMPERVIOUS AREA
LAND SURFACE SLOPE/TOPOGRAPHY
SAND AND CLAY CONTENT IN SOILS
DEPTH TO BEDROCK (SOIL THICKNESS)
DRAINAGE DENSITY
KARST FEATURES
FAULTS / FRACTURES

* CRITERIA INFORMED BY PHYSICAL BASIN CHARACTERISTICS USED IN REGIONAL
REGRESSION EQUATIONS TO PREDICT BASEFLOW (RECHARGE) IN UNGAGED LOCATIONS
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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”
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* EACH PIXEL HAS A RECHARGE POTENTIAL INDEX VALUE
RANGING FROM 100 (Low) T0 500 (HIGH)
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RECHARGE POTENTIAL IN THE SUSQUEHANNA RIVER BASIN
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HIGHEST RECHARGE POTENTIAL DESCRIBED BY UPPER
20% OF PIXEL VALUES.
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HIGHEST RECHARGE POTENTIAL IN THE SUSQUEHANNA RIVER BASIN
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LOCAL APPLICATIONS: CRITICAL AQUIFER RECHARGE AREA
(CARA) DELINEATION

RESAMPLING IN SMALLER USER-
DEFINED AREAS WHERE WATER
SUPPLY HAS BECOME MORE-
LIMITED AMID DEVELOPMENT AND
INCREASING IMPERVIOUS COVER
RESULTS ARE RELATIVE TO ALL
AREAS/CHARACTERISTICS WITHIN
BOUNDARY

IDENTIFY HIGHEST RECHARGE
POTENTIAL IN AREAS WITH
OTHERWISE LIMITED, OR
INCREASED RECHARGE POTENTIAL

AT

SUSQUEHANNA RIVER
BASIN COMMISSION

NY = PA = MD = USA

ocpDTY/

CRITICAL AQUIFER RECHARGE AREAS AND URBAN LAND USE CHANGE
IN THE SPRING CREEK WATERSHED
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USE CASES: CENTRE COUNTY

e CENTRE REGION PLANNING AGENCY — CARA * CENTRE COUNTY PLANNING — INFORMING LOCAL
INTEGRATION INTO (UPDATED) FUTURE LAND USE ZONING/LAND-USE DECISIONS
MAP * PROPOSED RE-ZONING FROM AGRICULTURE TO
e USED TO INFORM “GROWTH” COMMERCIAL FOR LOCAL ACCESS (1-80) INTERCHANGE

Big Ideas

Future Land Use - 2013 Comp Plan
Agriculture
Il Commercial/Office

onservation
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USE CASES: HESS FARM, SPRING CREEK WATERSHED
®* PRIORITIZING PURCHASING/ACQUISITION OF
CONSERVATION EASEMENTS
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USE CASES: LANCASTER COUNTY

* L ANCASTER 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
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HIGH POTENTIAL GROUNDWATER RECHARGE AREAS IN LANCASTER COUNTY
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USE CASES: CUMBERLAND COUNTY

Cumberland County 488« STRATEGY 4: PRESERVE THE COUNTY’S
Land Partnerships Plan \&g CRITICAL AQUIFER RECHARGE AREAS

2025 * IDENTIEY PRIORITY RECHARGE AREAS
WITH SRBC AND PURSUE
PRESERVATION EUNDING

* DEVELOP MODEL ORDINANCES TO
GUIDE LAND USE

* INTEGRATE CARA INTO AGRICULTURE
CONSERVATION EASEMENT PURCHASE
PROGRAM

* EDUCATE MUNICIPALITIES AND
RESIDENTS ON RECHARGE AREA
PROTECTION
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PRODUCT AVAILABILITY

e DATASETS AVAILABLE FOR DOWNLOAD AT THE PENNSYLVANIA SPATIAL DATA

ACCESS (PASDA) GEOSPATIAL DATA PORTAL

e GROUNDWATER RECHARGE POTENTIAL
e HIGHEST GROUNDWATER RECHARGE POTENTIAL AREAS

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

* |F 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
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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://www.srbc.gov/portals/susquehanna-atlas/projects-map/index.html?layer=high-recharge-potential
https://www.srbc.gov/our-work/request-information/

IDENTIFYING OPTIMAL GROUNDWATER RECHARGE LOCATIONS
AND CRITICAL AQUIFER RECHARGE AREAS
WITHIN THE SUSQUEHANNA RIVER BASIN

Questions

Graham Markowitz, PG Pierre MaCoy, PG
Hydrologist Hydrogeologist
4423 North Front Street 4423 North Front Street
Harrisburg, PA 17110 Harrisburg, PA 17110
gmarkowitz@srbc.gov pmacoy@srbc.gov
717.238.0423 ext. 1218 717.238.0423 ext. 1230
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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

M) FINE ENOUGH TO IDENTIFY
DISCRETE AREAS
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First-Level
Factors

Land Cover

/ Terrain 0

Shallow-
Subsurface 20
Geology

Structural /
Bedrock 40
Geology

Impervious Area

Land Surface Slope
Percent Sand
Percent Clay
Depth to Bedrock

Drainage Density

Karst Density

Fault Density

25

15
15
2.5
2.5

25

10

Weight Second-Level Factors Weight Data Source

USGS (2019) National Land Cover
Dataset

USDA NRCS SSURGO Database
USDA NRCS SSURGO Database
USDA NRCS SSURGO Database

USDA NRCS SSURGO Database
SRBC calculated from USGS
(2019) National Hydrology
Dataset (NHD)

DCNR-PGS (2003) Density of
Mapped Karst Features

Isachsen and McKendree (1977);
Berg and others (1980)



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)
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USE CASES: ROCK LITITZ, LANCASTER COUNTY

* LEVERAGING/ENHANCING DRY STREAM
VALLEYS FOR STORMWATER INFILTRATION

 ALTERNATIVE BMP FOR NPDES
PERMITTING - STORMWATER DISCHARGES
ASSOCIATED WITH CONSTR‘UCTION

Lancaster, §
County

\Wanwick
fTownship]




