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Previous Wastewater Planning

A. Introduction

The Pennsylvania Sewage Facilities Act (Act 537) requires that every municipality
within the Commonwealth develop and maintain an up-to-date sewage facilities plan.
Chadds Ford Township, Delaware County, Pennsylvania authorized the preparation of
this report to serve as its Official Sewage Facilities Plan Update (Plan). The Township
retained the services of its engineer, Pennoni Associates, Inc., to assist with preparation
of the Plan. This Plan was prepared in accordance with Act 537 as described in the
Pennsylvania Department of Environmental Protection's (PADEP's) "Guide for Preparing
Act 537 Update Revisions," dated January 2003 this includes the “General Plan Contents
Checklist”. A completed copy of the PADEP checklist indicating where each required
item can be found within the Plan is included in Appendix 1.

. Previous Planning

Chadds Ford Township approved and implemented an Act 537 Plan in 1991. At that time,
the majority of the Township utilized on-lot sewage disposal systems for collection and
treatment.

The Plan proposed the construction of a waste water treatment plant (WWTP) and sewer
collection system to serve a portion of the eastern side of the Township (Route 202 —
Route 1 corridor). Three years later, 1994, the Ridings WWTP was constructed on Ridge
Road. The facility is permitted for an average daily flow of 80,000 gpd.

The 1991 plan recognized that the Chadds Ford Village area was also in need of public
sewers and recommended the construction of sewage facilities to serve this area. (The
recommended facilities were constructed in 2008).

Thirteen years later, in 2004 last revised 2005, the Township updated the Act 537 plan.
The plan included installation of public sewers in the Chadds Ford Village area and
Route 1 corridor which included Painters Crossing Condominiums (removal of the
PANTOS WWTP), the Estates at Chadds Ford and residential and commercial properties
with frontage on Route 1.

Within three years of plan approval, the Turner’s Mill WWTP was constructed and was
operational. The permitted capacity of the plant is 140,000 gpd.

The PADEP recommended in the 2005 Plan update that additional studies be completed
on the private treatment facilities Knight’s Bridge WWTP, Springhill Farm WWTP as
well as the Ridings WWTP.
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Physical and Demographic Analysis

A. Planning areas, municipal boundaries, Sewer Authority/Management Agency service area
boundaries

1.

Planning Area - The planning area for the purposes of this Act 537 Sewage Facilities
Plan is the entire Township of Chadds Ford.

Municipal Boundaries - Chadds Ford Township is located in Western Delaware
County covering an area of approximately 8.8 square miles. Four other
municipalities about the Township, namely Concord Township to the east, Thornbury
Township to the north east in Delaware County, and Pennsbury Township to the west
and Birmingham Township to the north in Chester County.

Sewer Authority/Management Agency service area boundaries — the public sewer
service area includes the Route 1 and 202 corridors as shown on Appendix II, Map 1.

The Chadds Ford Township Sewer Authority contracts with Delaware County
Regional Water Quality Control Authority to operate and maintain both the Ridings
and Turner’s Mill Wastewater Treatment Plants.

B. Physical Characteristics within the Study Area

Chadds Ford Township is comprised of many natural and cultural resources. These
include; farm fields, meadows, woods, streams and historic sites and structures.

The following physical features are found within Chadds Ford Township:

Streams

1.

Brandywine Creek — Flows generally in the southern direction and forms the
Township’s western boundary. PA Code 25 Chapter 93 Designation - Drainage List
G, Warm Water Fishes (WWF) and Migratory Fishes (MF).

Harvey Run — Flows generally along the Route 1 corridor and is a tributary to
Brandywine Creek. PA Code 25 Chapter 93 Designation - Drainage List G, Warm
Water Fishes (WWF) and Migratory Fishes (MF).

. Wilson Run - is located south west of the Route 1 corridor and is a tributary to

Brandywine Creek. PA Code 25 Chapter 93 Designation — Not listed.

Brinton Run — the majority of Brinton Run Creek is located in Chester County and is
a tributary to Brandywine Creek. However, a small portion of the creek is located
along the North West boundary line of the Township. PA Code 25 Chapter 93
Designation — Drainage List G, Warm Water Fishes (WWF) and Migratory Fishes
(MF).
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5.

Beaver Creek — is located in the southern portion of the Township and is a tributary to
Brandywine Creek. PA Code 25 Chapter 93 Designation — Drainage List G, Cold
Water Fishes (CWF) and Migratory Fishes (MF).

Chester Creek — Flows along the Route 202 corridor. Pa Code Chapter 93
Designation — Drainage List G, Trout Stocking (TSF) and Migratory Fishes (MF).

Lakes and Ponds

There are several unnamed water bodies within Chadds Ford Township as shown
on Map 2 of Appendix II.

Watersheds (Drainage Basin)

The majority of Chadds Ford Township is located within the Brandywine Creek
Drainage Basin. However, a small portion of the Township (along the Route 202
corridor) is located within the Chester Creek basin. The ridge line delineating the
drainage basins is located in close proximity to the Route 202 corridor (see Map
2, Appendix II).

Both the Brandywine Creek and Chester Creek basins discharge into the
Delaware River. A named tributary located near Chadds Ford Township to the
Chester Creek Basin is West Branch of Chester Creek and Chester Creek. Named
tributaries to the Brandywine Creek basin located in Chadds Ford Township are
Brandywine Creek, Harvey Run, Wilson Run, Brinton Run and Beaver Creek.

C. Soils within the Study Area

1.

Suitability Of Soils For On-Lot Systems

The majority of wastewater disposal systems within Chadds Ford Township is on-lot
septic systems. These systems include; conventional, sand mounds and spray
irrigation systems. In order to determine if an area will be a good location for an on-
lot septic system a soil analysis must be completed. The analysis determines the soils
ability to absorb and filter effluent. Soil absorption and filtration removes odors and
prevents contamination of ground water.

Measures used to determine if an on lot system will be suitable for a parcel is the
permeability rate and a percolation test. Permeability is the rate of water movement
through the soil. Slow water movement reduces the capability of soil to absorb and
filter sewage. Fast water movement does not allow sufficient time for the soils to
absorb and filter the sewage. The rate of water movement is estimated by conducting
a percolation test. The recommended percolation rate for underground sewage
systems is 1 inch per hour.
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Map 3 of Appendix II identifies the types of soils within Chadds Ford Township. The
suitability of the soils for underground sewage systems are listed in Tables 1 thru 3 of
Appendix II.  As shown in the Tables, portions of the soils within the Township
show some limitations to underground systems.

In addition to determining the site soils characteristics, the Pennsylvania Code
Chapter 73 (PA Code), prohibits the construction of absorption areas and spray fields
on fill unless the fill has remained in place for a minimum of four years. The PA
Code also recommends that absorption and spray fields be located on undisturbed
soils.

Prime Agricultural Soils

Prime agricultural soils are defined as those soils that are the most productive for food
and feed corps. In general, these soils are deep, not prone to erosion, nearly level,
well drained and generally devoid of rocks and stones. In accordance with the
Chadds Ford Township Open Space Plan and the Brandywine Conservancy, the
township contains approximately 1,780 acres of prime agricultural soils (see Map 4 of
Appendix 1II).

Archeological and Historic Resources

Within Chadds Ford Township there are several historic and archeological landmark
areas. Per Chadds Ford Township Open Space plan and the Brandywine
Conservancy, these areas include; the Act 167 Historic District (Village of Chadds
Ford and the Village of Dilworthtown), the Natural Register District, the Brandywine
Battlefield Natural Historic Landmark, Gilpin House as well as areas along the
Columbia Gas Line, as shown on Map 5 and 6 of Appendix II.

D. Geology Features within the Study Area

The underlying geology of an area can affect the suitability of a site for the successful
operation of an underground wastewater disposal system. In accordance with the PA
Code, the primary concern with geology and wastewater disposal is restrictive rock areas
and areas underlain by limestone.

1.

Restrictive Rock Layers:

Chadds Ford Township is located in the Wissahickon Formation of the Piedmont
Upland Section of the Piedmont Physiographic Province of Pennsylvania (see Map 7,
Appendix II). This area consists of broad, gently rolling hills and valleys. The
geology of the area consists of metamorphic and igneous rocks (see Map 8, Appendix
I). Table 1, Appendix II indicates limitations of the Township’s soils due to the
depth of underlying restrictive layers. As shown on Table I, 48% of the Township is
very limited for the use of conventional onlot sewer systems due to the location of the
restrictive rock layer. (It is recommended that restrictive rock layers be located more
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than four feet below the bottom of trenches or beds. Four feet of soil is required to
provide adequate soil to provide filtration of the sewage).

2. Limestone and Dolomite Areas:

Map 9, Appendix II, shows the limestone and dolomite distribution in Pennsylvania.
These rock types can present potential hazards due to the presence of cavities and
bedrock irregularities (Karst areas). These cavities can collapse or create sinkholes
which can cause damage to underground systems. Map 10, Appendix II, shows the
location of Karst features in south—central and south-eastern Pennsylvania.

An additional requirement of the Act 537 Plan Checklist for Geologic Features is to
include areas where existing nitrate-nitrogen levels are in excess of 5Smg/l. Appendix 11
includes the 2012 Water Data Report for Brandywine Creek at Chadds Ford as well as
the west branch of the Chester Creek upstream from the Springhill Farm WWTP. As
shown in Appendix II, for Brandywine Creek, the measured nitrate level was 3.59 mg/l,
the nitrite measurement was less than 0.040 mg/l. For the west branch of Chester Creek
the nitrate level was 2.0 mg/1.

. Topography within the Study Area

The topography or slope of the land is another important consideration when determining
the suitability of a site for a wastewater disposal system. Areas with slopes in excess of
15% are not recommended for soil absorption systems as the downhill flow may reach
the soil surface before the sewage has been properly filtered. In addition, the PA Code
prohibits the construction of an absorption area or spray fields in areas with slopes greater
than 25%. 8% of the Township has slopes exceeding 25% and 19% of the Township has
slopes between 15 and 25%. Tables 1 thru 3 of Appendix II indicate limitations of the
soils within the Township due to their slope. As shown on Table I-1II, 76.3% of the
Township is very limited for conventional onlot sewer systems, 33% is very limited for
sand mounds and 20% is very limited for spray irrigation systems due to the slope of the
land.

Appendix II, map 11, contains the USGS map for Chadds Ford Township. This map
indicates the slope and general topography of the area.

. Potable Water Supplies within the Study Area

The Township’s public water service area is shown on Appendix II, Map 1. (The public
water service area is the same as the public sewer service area). There are no water
storage tanks located within the Township.

Chester Water Authority (CWA) operates and maintains the public water system. CWA
participates in the Partnership for Safe Water which is a voluntary cooperative effort
among the Environmental Protection Agency (EPA), the Pennsylvania Department of
Environmental Protection (PA DEP), the American Water Works Association (AWWA),
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and other drinking-water organizations and water suppliers across the nation. The goal of
the Partnership is to enhance the quality of drinking-water safety by optimizing treatment
plant performance. In accordance with the EPA and the PA DEP regulations, CWA
completes and posts online an annual water quality report.

The remaining parcels outside of the public water service area are served by private
wells. The wells are installed in accordance with PA DEP guidelines. Chapter 73 of the
PA Code establishes the minimum separation distances between an individual water
supply and a septic system. Prior to construction, the location of the well and septic
system are determined based on the recommended separation distance.

G. Wetlands within the Study Area

A wetland is defined as a low lying area such as a marsh or swamp that is saturated with
moisture. The soils in these areas are saturated and have no additional space available for
the absorption of sewage. According to the National Wetlands Inventory, approximately
2% of the Township is covered by wetlands. Map 12 of Appendix II, shows wetland
areas located within Chadds Ford Township.

In addition, the PA Code prohibits the construction of an absorption area or spray field in
floodways or within 50 feet of a stream. The primary water bodies associated with
floodplains are Brandywine Creek and Harvey Run. Appendix II contains FEMA maps
for Chadds Ford Township. The maps indicate floodplain areas within the Township as
well as stream locations. Tables 1 thru 3 of Appendix II indicate the soil limitations for
septic systems due to high water table and or flooding. As shown on Tables I-11I, 21.5%
of the Township is very limited for conventional onlot sewer systems, 22% is very
limited for sand mounds and 11% is very limited for spray irrigation systems due to the
flooding and/or the location of the water table.

Existing Wastewater Facilities in the Planning Area

There are two municipally owned sewage treatment plants (WWTP’s) in Chadds Ford
Township, Delaware County. The Ridings WWTP (NPDES Permit PA0055476) is located at
the intersection of Ridge Road and Ridings Boulevard. The Turners Mill WWTP (NPDES
Permit PA0244031) is located adjacent to the Township Building at the intersection of
Baltimore Pike (Route 1) and Ring Road.

There are currently no tributary municipalities that send sewage to either of the wastewater
treatment facilities in the Township. However, there are two private WWTPs in the
Township. The Springhill Farm WWTP (NPDES Permit No. PA0052230) serves the
Springhill Farm Development and Glen Eagle Shopping Center at Wilmington-West Chester
Pike (Route 202) and Ridge Road in the south east corner of the Township (see Flow Chart
F-1 located in Appendix III). The Knights Bridge WWTP (NPDES Permit No. PA0052663)
serves properties owned by the Henderson Group at the intersection of Routes 202 and Route
1 (see Flow Chart F-3 located in Appendix III).
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Operation and maintenance responsibilities for the Ridings and Turners Mill WWTPs as well
as the municipally owned sewage pump stations are provided on a contract basis by the
Delaware County Regional Water Quality Control Authority (DELCORA). Management and
administrative duties are carried out by the Board of Directors of the Chadds Ford Township
Sewer Authority (“Authority”), the Authority Manager, and an administrative manager.

A. Existing Municipally Owned Wastewater Treatment Plants

1.

Ridings WWTP

The Ridings WWTP started operation in October 1994 in accordance with National
Pollution Discharge Elimination System (NPDES) Permit No. PA0055476. The
current permit has an expiration date of September 30, 2017. The facility discharges
treated wastewater to an unnamed tributary of Harvey Run in the Brandywine Creek
watershed.

The Ridings WWTP is permitted for an average daily flow of 80,000 gpd. The
treatment plant consists of an influent lift station, a fine screen, an influent
equalization tank, a dual basin sequencing batch reactor, post treatment equalization
basin, tertiary filtration of the effluent, chlorination, and then de-chlorination prior to
release to the receiving stream. Removed bio-solids are aerobically digested and
periodically hauled offsite to an approved disposal facility.

The Ridings WWTP is regularly maintained by DELCORA. The pumps, tanks, and
other mechanical equipment are functioning properly. In an effort to reduce the
effluent Total Suspended Solids (TSS), the Authority installed a Siemens Forty-X
disc filter in February 2008 to replace an existing sand filter. The disc filter is
intended to improve the effluent quality of the WWTP through the use of removable
filter panels that can be replaced with minimal filter down time. While the unit
initially suffered start-up issues, the Authority worked with the filter manufacturer
until the unit performed in accordance with the required discharge parameters. The
Authority has installed a polymer injection system to aid the disc filter operation on
an as needed basis to ensure optimal performance. Other improvements to the
treatment plant were completed in early 2011 which included influent wastewater
screening and flow equalization through the installation of a Lakeside Fine Screen
and concrete equalization tank, respectively. The Authority has found solutions that
are providing reliable tertiary treatment that have maintained the Authority’s
compliance with the NPDES Permit.

Since 2011, peak influent flows have been substantially mitigated. The treatment
facility was designed such that during high flows the treatment process accelerates by
allowing the tanks to fill from the bottom while partially treated effluent is decanted
from the surface. Once decanted, the effluent 1is screened and
chlorinated/dechlorinated to ensure partial treatment and disinfection prior to
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discharge (Storm Mode). The treatment plant did not experience a Storm Mode
condition in 2015.

As per the Water Quality Management Permit No. 2393404 Amendment 2, the
Ridings Treatment Plant has a Hydraulic Design (Annual Average) Capacity of 0.080
MGD. The Annual Average Flow in 2015 at the Ridings Plant was 0.0399 MGD.
These flows are within the permitted Annual Average Capacity of the treatment
facility. The treatment plant did not experience a hydraulic overload condition in
2015.

Although the Ridings WWTP is currently working within current permit effluent
parameters, due to the age of the technology and limitations of the treatment process
and inability to expand, the Township believes that potential future effluent
requirements and the commitments to the capacity of the plant make continued
operations of the plant unsustainable.

a. Ridings Collection System

The Ridings Collection System is generally in good condition. System flows are
monitored and have been operating within the design and permitted capacity.

The Ridings Collection System is a relatively small collection system and consists
of 8-inch PVC gravity collection sewers and a low pressure sewer system.

There are approximately 241 connections to the Ridings Collection System
yielding an annual average flow of 0.0399 MGD.

1) Low Pressure Sewers

There is a low pressure sewer system serving the Raven Crest Development
and certain properties along Heyburn Road south of Ridge Road. The low
pressure force main discharges into a gravity sewer along Ridge Road to the
west of the Ridings WWTP. This gravity sewer enters the treatment plant lift
station independent of the gravity collection system from the Ridings
Development described above.

b. Ridings Conveyance Systems

The Ridings Conveyance System includes three (3) sewage pumping stations and
a small low pressure sewer system (see Flow Chart F-2 located in Appendix III).
The pump stations are continuously monitored and regularly inspected and
maintained by DELCORA. The following table summarizes the permitted,
present and projected flows for each station.
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Pump Stations

Projected
Permitted Capacities Present Flows Flows
AA Hydraulic| Annual Peak 2-Year
Permitted | Design | Average |Peak Day| Hourly | Projected
Pump Station |Numer of| Capacity | Capacity | Flows Flow Flow* | Max Flow
Name Pumps | (gpd) {gpm) | (gpd) {gpd) | (gpm) {gpd)
Remote PS 2 1,400 38 1,282 2,280 7 2,280
Intermediate PS 2 5,950 35 4,356 9,660 28 9,660
Woodland PS 2 27,500 120 6,790 16,200 45 16,200

*Peak hourly flows are estimated based on a peaking factor applied to the Peak Day Flow. For Smith Bridge and
Eckmen, a factor of 4.2 was used and a factor of 4.0 was used for Woodland PS. Additional capacity and attenuation
of the peak flows is provided in the storage volume of the wetwells of both the Smith Bridge and Eckman pump
stations. Both pump stations were designed to hold a minimum of 24 hours of flow providing adequate attenuation of
the peak instantaneous flows.

1)

2)

Remote (Smith Bridge) Pump Station

The Remote Pump Station is located at the southern end of the Ridings
System off of Smith Bridge Road. The station services 6 single family
residences. It has 2 submersible pumps rated at 38 gpm each. The force main
from the pump station discharges to the Intermediate Pump Station.

The Smith Bridge pump station is in good condition. The Remote Pump
Station does not have an emergency generator for back-up power, however it
does have added storage capacity intended to provide emergency wastewater
storage for a minimum of 24 hours. The extra storage capacity in the wetwell
provides adequate attenuation of any peak flows and ensures that the pump
station has adequate capacity with only one pump in operation.

Intermediate (Eckman) Pump Station

The Intermediate Pump Station is located at the southern end of the Ridings
neighborhood in an easement on the south side of Ridings Way. The pump
station receives flow via gravity from 17 single family homes in the Ridings
Development in addition to the flow from the Remote Pump Station. The
Intermediate Pump Station is equipped with 2 submersible pumps rated at 35
gpm each. The force main from the pump station discharges into a manhole
(MH 11) in Ridings Way and then flows by gravity to the Ridings WWTP.

The Intermediate Pump Station is in good condition. The Intermediate Pump
Station does not have an emergency generator for back-up power, however it
does have added storage capacity intended to provide emergency wastewater
storage for a minimum of 24 hours. The extra storage capacity in the wetwell
provides adequate attenuation of any peak flows and ensures that the pump
station has adequate capacity with only one pump in operation.
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3) Woodland Pump Station

The Woodland Pump Station is located on Woodland Drive on the east side of
Route 202. The Woodland Pump Station services approximately 82 EDU’s,
including approximately 35 single family homes on Woodland Drive, Summit
Drive, and Longview Road as well as a number of commercial facilities on
Route 202. The pump station consists of two aboveground Smith & Loveless
pumps rated at 120 gpm each. The force main from the pump station
discharges into a terminal gravity manhole in Longview Road and then flows
via gravity to the Ridings WWTP.

The Woodland Pump Station is in good condition with only routine
maintenance required. It has an emergency generator for back-up power
which is regularly inspected and exercised.

2. Turners Mill WWTP

The Turners Mill WWTP started treatment operations in 2008 in accordance with
NPDES Permit PA0244031. The current permit has an expiration date of December
31, 2017. The facility discharges treated wastewater to an unnamed tributary of
Harvey Run in the Brandywine Creek watershed.

The Turners Mill WWTP is permitted for an average daily flow of 0.140 MGD with a
design hydraulic capacity of 0.150 MGD with a peak design flow of 0.403 MGD

The treatment process utilized at the Turners Mill WWTP is extended aeration. The
plant incorporates a mechanical screen with manual bar screen by-pass, concrete
tanks with package treatment units, and ultraviolet disinfection.

The Turners Mill WWTP is in relatively new condition. Regular maintenance is
provided by DELCORA to ensure that the pumps, tanks, and other mechanical
equipment are functioning properly.

As per the Water Quality Management Permit No. 2305404 T1, the Turners Mill
Treatment Plant has a permitted Annual Average Flow Capacity of 0.140 MGD and a
Design Hydraulic Capacity of 0.403 MGD (Peak Flow). The Annual Average Flow
in 2015 at the Turners Mill Plant was 0.0713 MGD.  These flows are within the
permitted Annual Average Capacity of the treatment facility. The treatment plant did
not experience a hydraulic overload condition in 2015.

a. Turners Mill Collection System

The Turners Mill Collection System is generally in excellent condition, currently
operating within its design and permitted capacity. There are no hydraulic
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overloads projected or known areas with surcharging within the Turners Mill
Collection System.

Because the Turners Mill Collection System is relatively new and primarily
consists of low pressure sewers, the plant experiences little increases in flow
during wet weather.

The Turners Mill Collection System is relatively small and is substantially
comprised of low pressure sewers. There are two privately owned gravity
collection systems that contribute flow to Turners Mill. The gravity collection
system that serves the Estates at Chadds Ford dedicated to Chadds Ford Township
Sewer Authority (CFTSA) and a gravity collection that serves the Painters
Crossing Condominiums owned by the condominiums association. Two pump
stations individually owned and maintained by the CFTSA and Painters Crossing
HOA convey flow from the gravity systems to Turners Mill sewage treatment
plant.

The municipally owned portions of the Turners Mill Collection System are
relatively new with the oldest portions being constructed in 2008. There are no
known portions of the system that are in need of repair, replacement, or
rehabilitation. The existing low pressure sewer lines are designed and sized
properly for the current and projected connections within the system.

The Turners Mill Wastewater Treatment Plant currently has a permitted hydraulic
capacity of 0.140 MGD. There were approximately 460 connections to the
Turners Mill Collection System through 2015 yielding an annual average flow of
0.0713 MGD.

. Turner’s Mill Conveyance System

The Turner’s Mill Conveyance System is comprised of the Estates at Chadds Ford
(EACF) Pump Station and the Painters Crossing Pump Station (PANTOS) (see
Flow Chart F-4 located in Appendix III). The Authority owns and maintains the
Estates at Chadds Ford (EACF) Pump Station and the Painters Crossing Pump
Station is owned and maintained by a Home Owners Association. There have
been no issues or problems reported by or to the Authority regarding these pump
stations.

The EACF Pump Station has an influent flow meter; the PANTOS Pump Station
does not; however, it is equipped with effluent flow meters that record the total
flow.

1) Painters Crossing Pump Station (PANTOS)

The Painters Crossing pump station is located adjacent to the Painters
Crossing Condominiums at 1300 Baltimore Pike. The Station serves 242
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Condominium units (170 equivalent EDUs). There are no future connections
proposed for this pump station. The pump station consists of two
aboveground Smith & Loveless pumps rated at 220 gpm each, resulting in a
peak design flow of 316,800 gpd. The force main from the pump station
discharges into a combined forcemain that conveys the sewage directly to the
Turners Mill WWTP.

The Painters Crossing Pump Station is in relatively good condition. No
upgrades to the station are currently planned. The Painters Crossing Pump
Station has an emergency generator for back-up power which is reportedly
inspected and exercised on a regular basis.

2) Estates at Chadds Ford Pump Station

The Estates at Chadds Ford pump station is located at 3 Evergreen Place and
serves the 120 single family detached residences in the Estates at Chadds Ford
subdivision. There are no future connections proposed for this pump station
as the subdivision is built out. The pump station consists of two aboveground
Smith & Loveless pumps rated at 100 gpm each, resulting in a peak design
flow of 144,000 gpd. The force main from the pump station discharges into a
combined forcemain that conveys the sewage directly to the Turners Mill
WWTP.

The EACF Pump Station is in relatively good condition. The pump station
has an emergency generator for back-up power which is reportedly inspected
and exercised on a regular basis.

B. Existing Privately Owned Wastewater Treatment System
a. Springhill Farm Wastewater Treatment Plant

Springhill Farm WWTP is located in eastern portion of Township near the
intersection of Springhill Road and Springhill Drive. The treatment plant serves a
276 townhome community, a commercial shopping center, a restaurant and
several residential properties. The Plant was constructed in 1985 (WQM Permit
#2387434 and NPDES Permit # PA0052230). The Plant has a permitted
hydraulic design capacity of 100,000 gallons/day and discharges to an unnamed
tributary to Harvey Run in the Brandywine Creek watershed. The Table below
summarizes the results of Springhill Farm’s 2013 Discharge Monitoring Reports
(DMRSs).

At this time, the Springhill Farm Wastewater Treatment Facility Association
(SHWTFA) is negotiating with Concord Township to connect to their sewage
system. If SHWTFA obtains all necessary approvals to connect to Concord’s
system, they would be required to submit a special study/planning module to the
PA DEP for review and approval.
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SPRINGHILL FARM WWTP

DISSOLVED
OXYGEN (mg/L)

MONTH

DMR PERMIT
e Lvatue o
JANUARY | 6 i 5
FEBRUARY | 63 & 5
MARCH | 62 . 5
APRIL | 57 i..5 .
vay | 6 i 5
June | 56 1 5
oy | 55 1 5.
AugusT | 5 .5 .
SEPTEMBER | 58 | 5
_OCTOBER | 65 | 5
_NOVEMBER | 63 | 5
DECEMBER 6.5 E 5

pH (Instantaneous
Maximum) (S.U.)

DMR PERMIT
CVALUE | LMIT_
759
76 L9
769
72 19
7619
LTS L9
7718
778
7619
76 L9
79 19

75 1 9

Total Suspended
pH (Instantaneous Solids Average
Minimum) (S.U.) Monthly
{lbs/day)
DMR PERMIT | DMR iPERMIT
| VALUE | LIMIT | VALUE | LIMIT
| 66 6 | 7 s
| 66 | 6 | 92 | 25
| 67 i 6 | a5
67 1 6 | 41 25
67 1 6 | 325
| 66 1 6 | 3425
| 68 6 | 125
A N 2 1.2
76 |3 . 25
88 1 6 | 5 1 25
| 66 6| . 4 25
65 | 6 7 | 25

Total Suspended
Solids Average

Monthly (mg/L)
DMR iPERMIT
VALUE | LIMIT
15 i 30
20 1 30
10 30
10 30
7130
6.1 30
430
5. i 30
8130
13 1 30
13 1 30
18 ! 30

Ammonia-
Nitrogen
{Average
Monthly)
{lbs/day)
DMR | PERMIT
| VALUE | _LIMIT__ |
[ 02 | 5 |
|01 i 5
[ 005 | 5 |
|01 i 5
[ 00s | 5|
02 i 5 |
| 02 5 |
02 [ 5
| 02 . 5 |
02 | 5 |
[ 03 5 |
02 | 5

Ammonia-
Nitrogen
{Average

Monthly) (mg/L)

DMR iPERMIT
VALUE | LIMIT
05 | 6
01 i 6
01 | 6
01 i 6
01 i 6
05 6
05 6
05 | 6
05 6
05 | 6
09 ! 6
05 | 6

Total Phosphorus
{Average
Monthly) (mg/L)

DMR | PERMIT
_VALUE | LIMIT
35
32 1 -
35
38 1
36
38
___2_'_9____5____'_'_'____
47
37 4
LAl
46 -
4 0
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SPRINGHILL FARM WWTP

MONTH

DECEMBER

Flow (Average
Monthly) (mgd)

0.04716

Flow (Daily
Maximum) (mgd)

0.06796 | -

Total Residual
Chlorine (TRC)
{Average
Monthly) (mg/L)

DMR PERMIT
| VALUE | UMIT |
| 004 | 006 |
| 004 i 006 |
| 002 | 006 |
| 003 | 006 |
| 003 | 006 |
| 003 | 006 |
| 003 | 006 |
| 003 | 006 |
| 003 | 006 |
| 004|006
| 003 i 006 |

004 | 006

Total Residual
Chlorine (TRC)
(Instantaneous

Maximum)
{mg/L)
DMR PERMIT
_VALUE | LIMIT
008 | 014
012 | 014
008 | 014
009 | 014
007 | 014
008 | 014
008 | 014
009 | 014
006 | 014
013 | 014
007 | 014
011 | 014

Fecal Coliform

{Average
Monthly)
(CFU/100mL)
DMR iPERMIT
VALUE | LIMIT
25 i 200
.32 1200
10 i 200
.29 1200
12200
114200
81200
261 200
87 200
35 i 200
88 1 200
7 1 200

Fecal Coliform
(Instantaneous

Maximum)
(CFU/100mL)
DMR PERMIT

| VALUE | UMIT |
| 640 1000 |
|87 1000 |
17| 1000 |
|63} 1000 |
[ 52| 1000 |
|19 | 1000 |
25| 1000 |
| 5511000 |
[ 580 | 1000 |
| 61} 1000 |
| 188 | 1000 |
12 ! 1000

CBODS (Average

Monthly)
{lbs/day)
DMR iPERMIT
CVALUE | LIMIT
A
8 2
9 i
7o
AR
6421
2
S
IR
2
22
2 ion

CBODS (Average
Monthly) (mg/L)

DMR iPERMIT
VALUE | LIMIT
16 i 25
18 1 25
R
16 25
A7 25
13 25
61 25
I -
4l 25
T -
625
6 | 25
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b. Knight’s Bridge Wastewater Treatment Plant

Knight’s Bridge WWTP is located in the eastern portion of the Township north of
Baltimore Pike (Route 1) near the intersection of Brandywine Drive and Endo
Boulevard. The WWTP serves the Henderson Business Park as well as adjacent
commercial buildings. Sewage from the Henderson Business Park is collected by
a gravity sewer system which flows to a pump station. Flows collected at the
pump station are pumped by a force main to a gravity system located on the
northwest side of Route 1 which conveys the flows to the WWTP.

The WWTP is permitted for 90,000 gpd (NPDES PA0052663 and WQM
2307401) and discharges to an unnamed tributary to Harvey Run in the
Brandywine Creek watershed. However, the permitted capacity is based on a
plant expansion which to date has not been constructed. As shown in the Table
below, the weekly average daily flow to the plant is 31,500 gpd.
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KNIGHTSBRIDGE WWTP

. . . . Ammonia Nitrogen
Total Suspended Total Suspended Total Suspended Ammonia Nitrogen Armmonia Nitrogen
DISSOLVED OXYGEN | pH (Instantaneous pH (Instantaneaus Solids Average Solids Average Solids Instantaneous (Average Monthly) {Average Monthly) {Instantaneous
(mg/L} Maxirmum} (S.U.} Minimumj} (S.U.) . Maximum} (mg/L) (5-1
MONTH Monthly (Ibs /day) Monthly (mg/L} Maximum (mg/L) (Ibs/day}(5-1to 10-31} | (mg/L} (5-1 to 10-31) 105.31)
DMVR PERMT DVMR PERMIT DVMR PERMIT DVMR PERMT DVMR , PERMT DVMR PERMIT DVMR PERMT DVMR PERMT DVMR , PERMIT
VALUE LMT VALUE LMT VALUE LMT VALUE LMT VALUE | LMT VALUE LMT VALUE LIMT VALUE I LMT VALUE ! LMT
L IANUARY 8 13 86 |8 1 7 6 |05 75 | 64 0 7.6 08 1 — .2
FEBRUARY 6.2 5 88 9 B2 6 0.2 7.5 36 10 36 — 08 - 1 | 2
- MARCH Jesedlel .5 ) .6 L & ] O | 75 | 18 10 28 038 1 2
LPRIL  BESREEL 8 0.1 4] 95, .10 gl b 1. I A8
May 1 el | 5] 12 | 10 1 B
JUNE 5 1 2
July 5 1 O 2
- a6 | 2.
SEPTEMBER 1 15 | 2

KNIGHTSBRI DGE WWTP

A(qufazzil\’jkl;fsley? Armmonia-Nitrogen Arg:;otra]ﬂ:\::ifn Nitrite + Nitrate Nitrite + Nitrate Nitrite + Nitrate Total Phosphorus Total Phosphorus Total Phosphorus
(Ibs/day) (11-1to 4 {Average Monthly) Masimum) (mg/L) (11-1 {(Monthly Average) {Monthly Average) (Instantaneous (Average Monthly) {Average Monthly) (Instantaneous
MONTH 30) (mg/L} (11-1 to 4-30) 10 4.30) (Ibs /day) (mg/1) Maximum) (mg/l} (Ibs /day) (mg/L} Maxirmum} (mg/L}
DMVR PERMT DVMR PERMIT DVMR PERMIT DVMR PERMT DVMR PERMT DVMR PERMIT DVMR PERMT DVMR PERMT DVMR PERMIT
VALUE LIMT VALUE LIMT VALUE LIMT VALUE LIMT VALUE LIMT VALUE LIMT VALUE LIMT VALUE LIMT VALUE LIMT
RV 23 | 02 | E 03 | 6 05 75 49 10 1 | 0 | 01 | 15 | o8 2 | 11 |4
FEBRUARY 0.1 2.3 0.7 3 1 6 20 0 15 0.5 4
oMercd | 01 | . 23| 12| s | 32 6 | oo | 75 | 83 10 | 121 | 20 | o | 15 N
APRIL o] 23 0.3 3 0.5 6 20 0 1.5 2 03 4
MAY -— 2.3 — 3 — 6 20 0.1 15 2 04 4
JUNE — 23 — 3 — 6 20 0.1 15 2 0.6 4
JULY -— 2.3 — 3 — 6 20 0.1 15 2 1.1 4
AUGUST -— 2.3 — 3 — 6 20 0 15 2 03 4
SEPTEMBER -— 2.3 — 3 — 6 20 0.2 15 2 4.7 4
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KNIGHTSBRIDGE WWTP (CONTINUED)

Total Residual

Total Residual

Fecal Coliform

Fecal Coliform

15

200

. . BODS5 (Average BODS5 (Average BODS5 (Average (BOD5 {Average
Flow (Average Flow (Weekly Chlorine (TRQ Chlorine (TRQ ({Instantaneous
(Average Monthly) . Monthly) (Ibs/day) (11-| Monthly) (mg/L) (11-1 |Monthly) (lbs/day) (5-1|Monthly) (mg/L) (51 to
Monthly) (mgd) Average) (mgd) (Average Monthly) (Instantaneous Maximum)
> (CFU/100mL) 1to 4-30)) to 4-30) to 10-31) 5-31)
(mg/L) Maximum) (mg/L) (aru/100mL)
DNVR PERMIT DNVR PERMIT DNVR PERMIT DVR PERMIT DNVR PERMIT PERMIT DNVR PERMIT
VALUE umMT VALUE umMT VALUE umMT VALUE umMT umMT VALUE umMT

Bl S ,,,,,,],‘5 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
0.0157 15 2 20
0.0187 15 20
0.0213 15 20
0.0219 15 —- 20
(o] — " [Teozs 1T o2 T es | Teas T as e 200 T3 a000 | T RN = 0
SEPTENVBER 0.0178 15 20
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C. Small Flow Treatment Systems

Small flow treatment systems are for areas where underlying soils do not support the use
of on lot subsurface disposal systems. The locations of these areas are too remote for
economical extensions to public sewers. Therefore a small treatment system is
constructed to treat the sewage flows.

There is one small flow treatment system, Ringfield Development, located within Chadds
Ford Township. In this development, each cluster of homes is serviced by 1 system.
There are 4 on-lot systems in total in the development, each system serving 2-4 homes.

The small flow treatment systems are owned and maintained by the homeowner’s
association and their licensed operator.

D.OLDS Inventory

1.

Types of On-lot systems in use

In accordance with Chadds Ford Township’s Comprehensive Plan, 63% of the
Township’s land is occupied by single-family detached residential dwellings. The
sewage system utilized for these dwellings is on-lot systems. The following types of
in-lot systems are used:

a. Conventional Systems — this system includes a septic tank, distribution box and

absorption area. In this system, the tank retains the solids while allowing the
wastewater to flow to the distribution box which evenly distributes flow to the
absorption area. The absorption area is where the soil absorbs and treats the
liquid effluent.

Elevated Sand Mound Systems — this system is utilized in areas with restrictive
zones within the top 60-inches of soil. The system is comprised of a septic tank,
pump, dose tank and sand mound. In this system, wastewater flows from the
house to the septic tank. The solids sink to the bottom of the tank and the
wastewater is discharged to the dose tank. When the effluent level reaches a
certain elevation, the pump turns on and pumps the effluent to the elevated sand
mound area which acts as the absorption area.

Spray Irrigation Systems — this system is utilized in areas with restrictive zones
and or high water tables. The system is comprised of a septic tank, filtration unit,
chlorine contact unit, storage tank/dose tank and spray field. In this system,
sewage flows from the house to the septic tank. The solids settle to the bottom of
the tank and the effluent flows to the filtration unit which filters out all of the
remaining solids. The effluent then flows to the chlorine unit where chlorine is
added. It then flows to the storage tank where it is stored until it is sprayed onto
the spray field.
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Tables 1 thru 3 of Appendix II, lists the suitability of soils within the Township for
underground sewage systems. As shown in the Tables, portions of the soils within the
Township show some limitations to underground systems.

2. Comparison — Types of On-Lot Sewage Systems in Use vs. Types that are

Appropriate

Selection and regulation of OLDS type utilized within the Township is the
responsibility of the Sewage Enforcement Officer (SEO). The SEO utilizes soil data
to determine the suitability of the system for the parcel of land being developed. New
developments are required to test for both a primary and alternate location. Existing
failing systems that are not malfunctioning but fail the certification process will be
required to be repaired when a house is sold. Systems are typically replaced
following a certification failure. The Sewer Authority SEO will respond to customer
complaints and conduct investigations when permits are requested from the Sewer
Authority.

Description of On-Lot O&M Requirements

Chadds Ford Township has adopted an ordinance governing the management of
individual on-lot sewage disposal systems.

This ordinance has been adopted to promote public health, safety, welfare as well as
protect the environment. The ordinance applies to both existing and future on-lot
systems. It defines the requirements for on-lot system installation, operation and
maintenance.

All individual on-lot systems are to be owned and maintained by the property owner.
The property owner is responsible for having septic systems containing a tank
pumped. All sewage haulers must be a DEP licensed hauler and approved by the
Township.

E. Identify Wastewater Sludge and Septage Generation/Transport/Disposal

1.

Location of Sources

Septage is the partially treated waste that is stored in septic tanks. This waste must be
periodically pumped and/or removed from the tank in order to ensure the proper
operation of the system. Septage is located in every conventional on-lot system
within the Township.

Quantities and Types

63% of the parcels within the Township have on-lot sewer system. Septage is located
in all of the conventional on-lot systems.

3. Present Disposal Method’s, Locations, Capacities
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The septage that is pumped out of the tanks of the conventional on-lot systems is
hauled by a licensed by the DEP Contractor that is also approved by the Township.

IV.  Future Growth and Land Development
A. Comprehensive Plan and Zoning
1. Comprehensive Plan

Chadds Ford Township’s Comprehensive Plan was adopted May 5, 2010. The goal
of the plan is “fo be consistent with the goals and objectives included in the Delaware
County policies, provide Chadds Ford Township with the opportunity to proactively
implement policy objectives that positively influence its future and seek to promote
responsible land use and environmental stewardship”. A copy of the Comprehensive
Plan is located in Appendix IV.

a. Existing Land Use

A summary of the existing land uses and a percentage of each use within the
Township is shown in the Table below.

LAND USE PARCELS | ACRES | PERCENT | AVG. LOT SIZE (ACRES)
Single Family Attached 387 15.92 0.3% 0.04
Single Family Detached 1,069 3,349.41 63.1% 3.13
Apartment 2 0.49 0.0% 0.25
Agricultural 1 141.2 2.7% 141.2
Commercial — Retail & Service 78 176.13 3.3% 2.26
Office & Storage 11 30.13 0.6% 2.74
Institutional 4 53.67 1.0% 13.42
Recreation 3 48.6 0.9% 16.2
Open Space 101 1,119.73 21.1% 11.09
Utility 6 5.54 0.1% 0.92
Vacant 172 370.61 7.0% 2.15
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Sources: Delaware County Planning Department and the Chadds Ford Township Comprehensive Plan

2. Zoning

Chadds Ford Township (formerly Birmingham Township) adopted its Zoning
Ordinance in 1951. The current Zoning Ordinance is known as the “Chadds Ford
Township Zoning Ordinance” was adopted in 2009 which amended the 1951
Ordinance in its entirety. The Zoning Ordinance is Chapter 135 of the Code of
Chadds Ford Township.

The Township’s land area is divided into sixteen (16) districts as shown on Map 1 in
Appendix IV and as listed below:

a. Business (B)

1) Minimum Lot Area — 1 Acre

2) Sewage Facilities — On-Site or Off-Site, If public sewer is accessible, the Use
shall tie into such systems.

b. Business (B-1)
1) Minimum Lot Area — 1 Acre

2) Sewage Facilities — On-Site or Off-Site, If public sewer is accessible, the Use
shall tie into such systems.

c. Light Industrial (LI)

1) Minimum Lot Area — 3 Acres

2) Sewage Facilities — Per Board of Supervisors Approval
d. Planned Business Center (PBC)

1) Minimum Lot Area — 4 Acers

2) Sewage Facilities — Individual or Community Sewage Disposal Systems,
Where public sewer is accessible, the Use shall tie-into such systems.

e. Planned Business Center (PBC-1)
1) Minimum Lot Area — 4 Acers

2) Sewage Facilities — Individual or Community Sewage Disposal Systems,
Where public sewer is accessible, the Use shall tie-into such systems.

f.  Planned Office Center (POC)
1) Minimum Lot Area — 4 Acres

2) Sewage Facilities — Individual or Community Sewage Disposal Systems,
Where public sewer is accessible, the Use shall tie-into such systems.
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Residence (R-1)
1) Minimum Lot Area — 2 Acres

2) Sewage Facilities — On-lot

. Residence — (R-2)

1) Minimum Lot Area — 1 Acre

2) Sewage Facilities — On-lot

Residence/Apartment — (R-A)

1) Minimum Lot Area — 2 Acres

2) Sewage Facilities — Off-Site Sewage Facilities May be Required
Residence/Multi-Family (R-M)

1) Minimum Lot Area — 2 Acres

2) Sewage Facilities — Off-site sewage facilities may be required.

treatment plant may be installed on-site.
. Planned Residential Development (PRD-1)

1) Minimum Lot Area — 1 acre

2) Sewage Facilities — Off-site Sewage facilities may be required.

treatment plant may be installed on-site.
Planned Residential Development (PRD-2)

1) Minimum Lot area — 1 Acre

2) Sewage Facilities - Off-site Sewage facilities may be required.

treatment plant may be installed on-site.
. Towers & Cellular & Wireless Towers (T)

. Flood Plain (F-P)

A sewage

A sewage

A sewage

1) Sewage Facilities — Systems shall be designed minimize or eliminate flood
damages and to prevent the discharge of untreated sewage into flood waters.

. Historic (H)

1) Sewage Facilities - Individual or Community Sewage Disposal Systems May
be Used. Where Public Sewer is Accessible, the Use shall Tie Into such

Systems.

. Baltimore Pike Overlay District (BPO)

1) Sewage Facilities — On-lot. On-lot systems shall not be located on one-
hundred year floodplains, watercourses, surface water bodies, wetlands,

wetland margins and slopes 25% and greater.

Steep Slope Conservation
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1) Sewage Facilities — On-lot. On-lot systems are not permitted in areas of very
steep slopes (25% and greater). On-lot systems are permitted as a conditional
use in areas of steep slopes (15% to 25%).

3. Environmental Resources and Stormwater Management Plans and Limitations
a. Environmental Resources

Chadds Ford Township adopted an Open Space Plan in 2007. The purpose of this
Plan is to protect areas of natural resources including; woodlands, stream valleys
and riparian areas, surface water and open space/meadow areas.

b. Floodplain Conservation District
The Floodplain District is shown on the Township Zoning Map is those areas of
the Township which are subject to the one-hundred year flood as identified by the
Federal Emergency Management Agency (FEMA). The Township code divides
the floodplain district into three areas:

1) Floodway Area — this includes the areas identified in the FIS and the FIRM as
“Floodway”. In this area no new construction is allowed unless a permit is
obtained from the PA DEP.

2) The AE Area/District — this shall be those areas identified as an AE Zone on
the FIRM included in the FIS prepared by FEMA for which base flood
elevations have been provided. In this area any new construction shall have
the lowest floor elevated up to, or above, the regulatory flood elevation. No
new construction or development shall be located within the area measured 50
feet landward from the top of bank of any watercourse.

3) The A Area/District —this shall be those areas identified as an A Zone on the
FIRM included in the FIS prepared by FEMA for which no base flood
elevations have been provided. In this area any new construction shall have
the lowest floor elevated up to, or above, the regulatory flood elevation. No
new construction or development shall be located within the area measured 50
feet landward from the top of bank of any watercourse.

c. Stormwater Management

Chadds Ford Township adopted an updated Stormwater Management Ordinance
in 2015. Stormwater management is required by Act 167 for all new development
projects. The Township’s ordinance requires that all proposed stormwater
systems be designed provide a 50 percent reduction in the rate of runoff over the
present existing conditions at the site. The ordinance also includes water quality,
infiltration, stream bank erosion and operation and maintenance requirements.

d. Steep Slope Conservation District
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Chadds Ford Township added a Steep Slope Conservation District to the zoning
ordinance in 2015. The code regulates use and disturbance within areas of steep
and very steep slopes.

B. Build-out Plan
1. Projected Future Population
The following are population estimates for Chadds Ford Township (data has been

obtained from 2025 Municipal Population Forecasts, Published by the Delaware
Valley Planning Commission)

2000 POPUIALION ...t e 3,170
2010 POPUIALION ... e 3,640
Estimated 2015 POPUlation ...........coceevereeneeieeie e 3,663
Estimated 2025 POPULAtion ..........ccceevieiiieieiieeiie e 3,887
Increase 2010- 2025 ...............c.ccoovveeeieiiiiieieeeeeeeeeeee e 247

As shown above, the Township’s population is anticipated to grow over the next
several years. Based on the population estimates and using the US. Census average
for the Township of 2.54 persons per household, this equates to an estimated future
number of new EDU’s of 97 (247/2.54). (Please note, the future population
projections do not govern the estimated number of EDU’s. The Future Land Use
Plan as described below establishes the estimated number of future EDU’s).

2. Future Land Use
a. Known Projects
The Tables below indicate known future developments that will create growth

within the sewer service areas of the Turners Mill and Ridings WWTP in the next
5 to 10 years.
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TURNERS MILL WWTP SERVICE AREA

CONNECTIONS FDUs 2016 | 2017 | 2018 | 2019 | 2020 | 2021+
Currently Connected
Other residential 324
Non-Residential 136
Total Currently Connected 460
Properties Assessed but not Connected
Residential
3 Upper Bank Road 1 1
89 Ring Road 1 1
1386 Baltimore Pike (Chadds Ford One) 1 1
Non Residential
1392 Baltimore Pike (New Horizons) 1 1
Total Assessed but not Connected 4 1 0 0 0 0 3
Dedicated Connections
1361 Baltimore Pike 1 1
E3 Ventures 45 45
Total Dedicated Connections 46 1 0 0 0 0 0
TOTAL COMMITTED CAPACITY 510
NEW CONNECTIONS 2 45 0 0 0 3
TOTAL CONNECTIONS 460 462 507 507 507 507 510
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RIDINGS WWTP SERVICE AREA

CONNECTIONS EDUs
2016 | 2017 | 2018 | 2019 | 2020 | 2020+
Currently Connected
Residential 165
Non-Residential 76
Total Currently Connected 241
Future EDU's
Residential
205 Heyburn Road 1 1
183 Ridge Road 1 1
191 Ridge Road 1 1
182 Ridge Road 1 1
Coopers Hawk Lane 5 5
Non-Residential
1792, 1794, 1796, 1798 Wilmington Pike 19 11 8
Ridge Associates 21 10 11
Joann Toanone to Varriale 4 4
Pileggi Option from Grace 59 59
Grace Left Capacity 8 8
TOTAL PROJECTED CAPACITY 361
PROJECTED NEW CONNECTIONS 6 21 20 1 72
TOTAL CONNECTIONS 241 247 | 268 | 288 | 289 | 289 361

b. Estimated number of Future EDU’s

The projected number of future EDU’s was estimated by analyzing the remaining
vacant parcels within the Township. The Table below summarizes the number of
estimated future EDU’s within the Township:
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RECOMMENDED DENSITY
LAND USE GROSS AVAILABLE FUTURE | NON-RESIDENTIAL
ACRES ACRES IMPERVIOUS EDU’s FLOOR AREA (S.F.)
UNITS/ACRE COVERAGE (%)

GROWTH AREA 650 193 1 193
COMMERCIAL/HIGH DENSITY RESIDENTIAL 500 45 10 70 149 435,000
HISTORIC VILLAGE 305 60 5 40 200 175,000
SCENIC AREAS 650 213 0.5 0
SCENIC AREAS WITHIN THE GROWTH AREA 158 36 0.5 18
OPEN SPACE 1,149 1,274 0.1 127
LOW DENSITY RESIDENTIAL 1.299 283 0.5 142
EXISTING CONSERVATION EASEMENTS 899 - 0 0
TOTAL ANTICIPATED FUTURE
DEVELOPMENT 829 610,000

Source: Township of Chadds Ford Comprehensive Plan
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c. Evaluation of Existing Public Sewer System Capacity
BUILD OUT PER FUTURE LAND USE
PERMITTED CURRENT COMMITTED REMAINING REMAINING
AVERAGE USAGE BASED AVAILABLE NON- PROJECTED
WWTP CAPACITY AVAILABLE
DAILY FLOW ON KNOWN NUMBER OF | DWELLING | RESIDENTIAL NUMBER OF
(GPD) ; , | CAPACITY (GPD) ,
(GPD) PROJECTS (GPD) EDU's UNITS FLOOR AREA; | FUTURE EDU's
TURNERS MILL 140,000 71,300 9,982 73,059 270 420 175,000 501
RIDINGS 80,000 39,900 26,040 14,060 65 122 435,000 322
1. Current Average Daily Flow taken from the 2015 Chapter 94 Report
2. 1EDU =217 GPD

3. Non-residential EDU = 100 gpd/1,000 s.f. of floor area (0.46 EDU’s per 1,000 s.f of floor area)

As shown in the Table above, the projected number of EDU’s for the Turners Mill and Ridings WWTP is 501 and 322 EDU’s
respectively. The remaining available capacity for Turners Mill and Ridings WWTP is 270 and 65 EDU’s respectively.
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Alternatives Analysis and Evaluation

In order to provide collection and treatment options for current and future needs within
Chadds Ford Township, following two alternatives were identified:

Do nothing — Continue to maintain and operate existing sewage collection,
conveyance and treatment systems.

Ridings Conversion / Turners Mill Expansion — this option involves decommissioning
the Ridings WWTP by converting the treatment plant to a pump station that conveys
sewage flow to the Turner’s Mill WWTP. The Turner’s Mill WWTP would be
expanded to accommodate the additional flow.

A. Alternative 1 — Continued Operation and Maintenance of Existing Public Sewer Collection,
Conveyance and Treatment Systems (graphic representation provided in Appendix V)

1.

Turner’s Mill WWTP

The service area to Turner’s Mill WWTP would remain relatively unchanged with the
exception of removing a number of parcels along Baltimore Pike where
collection/conveyance systems are not in place. An expansion of the Turner’s Mill
WWTP would not be required under this alternative. Turners Mill WWTP will
continue to be maintained and repaired as required to meet the PA DEP permitting
requirements.

Ridings WWTP

The service area to Ridings WWTP would remain relatively unchanged with the
exception of removing 364 Wilmington-West Chester Pike which is expected to be
treated in Concord Township. Ridings WWTP will continue to be maintained and
repaired as required to meet the PA DEP permitting requirements.

Knight’s Bridge WWTP (Private)

The service area to Knight’s Bridge WWTP would be limited to properties currently
connected to the plant, and properties under ownership of the Henderson Group
(owner of the treatment plant).

Springhill Farm WWTP (Private)

At this time, the Springhill Farm Wastewater Treatment Facility Association

(SFWTFA) is in the process of negotiating an Agreement with Concord Township
allowing them to connect to their public sewer system. For the purposes of this report,
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it is assumed that Springhill Farm will connect to Concord Township’s system. Once
SFWTFA obtains all of the necessary approvals, a separate special study/planning
module will be submitted to the PA DEP for their review and approval.

5. Concord

A Concord Township service area has been established as a number of properties
within Chadds Ford Township have connected, or plan to connect to the Concord
Township WWTP.

B. Alternative 2 — Ridings Conversion / Turners Mill Expansion (graphic representation
provided in Appendix VI)

1. Turner’s Mill WWTP

The service area to Turner’s Mill WWTP would be expanded to include the Ridings
service area. Sewage flowing to the Ridings WWTP would be pumped to Turners
Mill WWTP for treatment and disposal. A force main would be installed to convey
sewage from the Ridings pump station to a gravity sewer system in the Estates at
Chadds Ford Development (approximately 1,100 feet of force main). The existing
gravity sewer system in the Estates of Chadds Ford development flows to the Estates
pump station where the sanitary sewage is conveyed by force main to Turners Mill
WWTP (approximately 2,600 feet of existing 4-inch diameter and 6,800 feet of
existing 6-inch diameter force main).

Ridings WWTP’s existing tank, equipment and influent pump station would be
utilized to pump sewage flows to Turners Mill WWTP. The existing influent pump
station pumps and controls would be upgraded and the existing wet well would be
lined or epoxy coated to extent its useful life. The wet well will act as a tank and will
equalize flow to the pump station at the Estates of Chadds Ford development. Flow
equalization will create a consistent pump rate and will allow the existing 4-inch
diameter force main from the Estates pump to Turners Mill WWTP to be used.

The Estates pump station is currently owned and maintained by the Chadds Ford
Sewer Authority. In order to accept the increased flows (existing and estimated
future) from Ridings pump station, the station’s pumping capacity will need to be
increased from 100 gpm to approximately 225 gpm. The capacity of the wet well
would also need to be increased, this can be accomplished through the installation of
a new larger diameter wet well on site.

The combined hydraulic loading projection thru 2030 from the Ridings and Turners
Mill WWTP is 871 EDU’s. Using a value of 217 GPD/EDU this equates to
approximately 189,007 gpd. Turners Mill WWTP is permitted for 140,000 gpd.
Therefore, the WWTP will need to be upgraded to increase the permitted capacity of
the plant. The Turners Mill plant was constructed with the ability to add a third
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treatment train to accommodate an additional 70,000 gallons per day of treatment.
The plant’s modular design will allow expansion using available space on site with
the construction of additional concrete compartments and piping, pumps, and
controls.

The combined annual average organic loading projections for 2016 thru 2020 from
the Ridings and Turners Mill WWTP are 265.2 lbs/day with a projected maximum
monthly loading of 373.9 lbs/day. This value was calculated by using Turners Mill
WWTP 2015 Chapter 94 Report as follows:

a. Average 2015 Loading — 180.911bs/day

b. Total EDU’s — 460

c. Average Loading - 0.39 Ibs/day/EDU

d. 5 Year Avg. Ratio — 1.51

e. Projected new EDU’s —411

f. Increase Loading (Ibs/day) — (411 EDU’s * 0.391bs/day/EDU)= 160.29 Ibs/day
g. Projected Loading (Ibs/day) — (180.91 + 160.29) = 341.2 lbs/day

h. Projected Peak Loading (Ibs/day) — (341.2 * 1.51) =515.2 lbs/day

Turners Mill WWTP has a current permitted organic loading capacity of 280.22 Ibs
BODs/day.

The Turners Mill WWTP was constructed with the ability to add a third treatment train
that can accept an additional 50% of flows from the system. Based on the ability to
expand and with a more detailed analysis of the plant loading, the Turners Mill
WWTP should be able to accept the future projections.

. Ridings WWTP

The service area to Ridings WWTP would be removed as the plant would be
converted to a pump station with sewage flows sent to Turner’s Mill WWTP for
treatment and disposal. The Ridings pump station will be sized to match the current
capacity of the Ridings WWTP. The annual average capacity will be 40,000 gpd and
the hydraulic design capacity will be 100,000 gpd to match the existing plant capacity.

. Knight’s Bridge WWTP (Private)
The service area to Knight’s Bridge WWTP would be limited to properties currently

connected to the plant, and properties under ownership of the Henderson Group
(owners of the treatment plant).
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4. Springhill Farm WWTP (Private)

At this time, the Springhill Farm Wastewater Treatment Facility Association
(SFWTFA) is in the process of negotiating an Agreement with Concord Township
allowing them to connect to their public sewer system. For the purposes of this report,
it is assumed that Springhill Farms will connect to Concord Township’s system. Once
SFWTFA obtains all of the necessary approvals, a separate special study/planning
module will be submitted to the PA DEP for their review and approval.

5. Concord
A Concord Township service area has been established as a number of properties

within Chadds Ford Township have connected, or plan to connect to the Concord
Township WWTP.

C. Analysis of Alternatives

A cost analysis was completed to evaluate the feasibility of the Alternatives, specifically for
the Ridings Service Area.
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CAPITAL COST - RIDINGS WWTP CONVERSION TO PUMP STATION TO
TURNER’S MILL WWTP AND EXPANSION OF TURNER’S MILL WWTP

Item No. Item (Sub-ltem) Description Sub-ltem Cost Item Cost
1 Influent Pump Station Rehabilitation
New Pumps S 20,000.00
New Pump Controls S 15,000.00
Rehabilitation of Wet Well S 40,000.00
New Valve Chamber S 30,000.00
Valves S 15,000.00
Accessaories S 30,000.00
Piping modifications S 20,000.00
Emergency Generator S 50,000.00
Gen. Auto Transfer Switch S 17,500.00
Generator Electrical installation S 35,000.00
S 272,500.00
2 Force Main
1,100 LF of 6" F.M. @ $125/LF $ 137,500.00
Misc. (Easements, etc). S 15,000.00
S 152,500.00
3 Existing Facility
Demolition/Decommissioning S 100,000.00
3 100,000.00
4 Civil Site Work

Upgrades to Estates Pump Station S 400,000.00
Upgrades to Painters Crossing PS 25,000.00

A%

S 425,000.00

5 Subtotal 1 S 950,000.00
Bonds and Insurance @é i 2.0% 19,000.00

6 $

7 Traffic Control 0.2% S 1,900.00
8 Construction layout 0.5% S 4,750.00
9 As-builts 0.5% S 4,750.00
10 Testing 1.0% S 9,500.00
11 Mobilization/ Demobilization 2.0% 3 19,000.00
12 Subtotal 2 S 1,008,900.00
13 Contingency 10% S 101,000.00
14 Subtotal 3 (Probable Construction Cost) $ 1,109,900.00
15 Legal, Admin., Engineering, Construction Review 15% 3 167,000.00
16 Probable Project Cost S 1,276,900.00
17 Turners Mill Expansion Cost S 750,000.00

18 Total Project Cost Including Capacity Ryrchase S 2,026,900.00
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Client:
Job No.:
Project:
Location:

MAINTENANCE COST - RIDINGS PUMP STATION

Chadds Ford Township Sewer Authority
CFTP 0570

Ridings Conversion to Pumping Station
Chadds Ford Township

Description: Ridings Pumping Station Annual Costs

Item No. Item (Sub-Item) Description Sub-Item Cost Item Cost
1 Operations
DELCORA Operations $ 12,500.00
DELCORA Additional Support ~ $ 1,500.00
$ 14,000.00
2 Maintenance, Supplies and Grounds
Equipment & Supplies $ 5,000.00
Grounds $ 500.00
Maintenance and Grounds Costs: $ 5,500.00
4 Utilities
Electric $ 5,000.00
Water $ 100.00
Communications $ 2,500.00
Fuel (Emergency Generator)  $ 500.00
Utilities Costs: $ 8,100.00
5 Chemicals and Laboratory Analysis
Chemicals $ -
Additional Lab Analysis $ -
$ -
6 Disposal
Sludge $ -
Grit and Screenings $ 1,500.00
$ 1,500.00
7 Professional Services
Engineering $ 2,500.00
Legal $ 500.00
Financial $ -
Professional Services Costs: $ 3,000.00
8 Subtotal 1 S 32,100.00
9 Contingency 10.0% S 3,210.00
10 Probable Project Operation & Maintenance Cost s 35,310.00
Ay Use $  35,400.00
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ANNUAL COST DIFFERENCE FOR OPERATION AND MAINTENANCE OF RIDINGS
PUMP STATION IN LIEU OF RIDINGS WWTP

Client: Chadds Ford Township Sewer Authority

Job No.: CFTP 0570

Project: Ridings Conversion to Pumping Station

Location: Chadds Ford Township

Description: Ridings Pumping Station Annual Costs vs. STP

Year STP O&M Cost™ Pumping Station O & M Annual Savings Accumulated Savings|
1 $183,403.00 $35,400.00 $148,003.00 $148,003.00
2 $188,905.09 $36,462.00 $152,443.09 $300,446.09
3 $192,683.19 $37,191.24 $155,491.95 $455,938.04
4 $196,536.86 $37,935.06 $158,601.79 $614,539.83
5 $200,467.59 $38,693.77 $161,773.83 $776,313.66
6 $204,476.94 $39,467.64 $165,009.30 $941,322.96
7 $208,566.48 $40,256.99 $168,309.49 $1,109,632.45
8 $212,737.81 $41,062.13 $171,675.68 $1,281,308.13
9 $216,992.57 $41,883.38 $175,109.19 $1,456,417.32
10 $221,332.42 $42,721.04 $178,611.38 $1,635,028.70
1 $225,759.07 $43,575.47 $182,183.60 $1,817,212.30
12 $230,274.25 $44,446.97 $185,827.28 $2,003,039.58
13 $234,879.74 $45,335.91 $189,543.82 $2,192,583.40
14 $239,577.33 $46,242.63 $193,334.70 $2,385,918.10
15 $244,368.88 $47,167.48 $197,201.39 $2,583,119.49
16 $249,256.25 $48,110.83 $201,145.42 $2,784,264.91
17 $254,241.38 $49,073.05 $205,168.33 $2,989,433.24
18 $259,326.21 $50,054.51 $209,271.69 $3,198,704.93
19 $264,512.73 $51,055.60 $213,457.13 $3,412,162.06
20 $269,802.99 $52,076.71 $217,726.27 $3,629,888.33
) 0&M Cost taken from most recent Authority Budget. Annual increases are calculated at 3%

The capital cost of converting Ridings WWTP to a pump station can potentially be recovered in
13 years. Should the Township/Authority receive grant funding or developer support for the
conversion and construction of the conveyance force main and the Turner’'s Mill WWTP
expansion, the return period would decrease.
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D. Implementation Plan / Schedule

Due to the analysis of the current and future operations as indicated in Section III.A.1, the
only viable alternative based on the feasibility and economics is the conversion of the
Ridings WWTP to a Pumping Station and expansion of the Turners Mill WWTP to
accommodate the additional flows and avoid anticipated operational issues at the Ridings
WWTP.

The Act 537 Plan will be implemented in various stages. Prior to implementation of any
construction projects, the Township will require approval of the overall Act 537 Plan
Revision. Once the Act 537 Plan Revision has been approved, the Township will be able to
begin implementation of projects to meet the wastewater needs as outlined in this study.

The following schedule will be used to implement the Act 537 planning phase of the project:

Phase of Project Months from Start
e Submit draft Act 537 Plan Revision to PADEP for 0
Review and Comment
Receive initial comments from PADEP
Adopt Act 537 Plan Revision by Township
Receive PADEP Approval of Act 537 Revision
Submit Final Act 537 Plan Revision to PADEP

~1 N W

Upon receipt of approval of the Act 537 Plan Revision, the Township will be able to
proceed with implementing the various construction projects associated with meeting the
wastewater treatment needs of the Township.

The implementation schedule for construction of the improvements to convert the Ridings
WWTP and to expand the Turners Mill WWTP is as follows:

Phase of Project Months from Start
e Approval of Act 537 Plan Revision 0
¢ Submit Plans and Specifications of the Plant 12

Conversion and Expansion for PADEP Review

e Obtain PADEP Construction Permits and Local Approvals 16
¢ Submit Project for Bids 18
e Award Contract 20
e Start Construction 22
¢ Complete Construction 32

The Capital Financing Plan would consist of the Township borrowing the funds in
conjunction with Developer associated contributions to finance the improvements. The
Sewer Authority would be able to utilize the cost savings from the operations of the
conversion of the WWTP to Pumping Station to fund the debt service. No increase in current
Township fees are anticipated with the completion of these improvements.
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Institutional Evaluation

. Financial and Debt Status

A summary of the Chadds Ford Township’s 2015 wastewater budget for the RidingsWWTP
is summarized as follows:

Operating Income:

Sewer Fees $206.000.00
Certifications/ Finance Charges $3.900.00
Total $209,900.00
Operating Cost:
Salaries $74,953.00
Sludge Hauling/Disposal $27,000.00
Chemicals/Lab fees $12,500.00
Equip O & M $30,000.00
Elect/ Fuel/ Water/ Tele/ etc. $38.950.00
Total $183,403.00
Expenses (Admin/Legal/Engineering) $5,181.00
Net Income $21,316.00

The Chadds Ford Township Sewer Authority budget has been set to ensure the Operating
Income exceeds the Operating Cost. These funds are set aside to cover costs associated with
anticipated wastewater collection system maintenance and major capital expenditures. It also
establishes budgets for meeting future obligations associated with collection and conveyance
system operations, maintenance, and improvements.

Available Staff and Administrative Resources

Chadds Ford Township has an established Sewer Authority. The sewer Authority is made up
of five (5) residents of the Township and includes a sewer authority solicitor and a sewer
authority engineer. The sewer authority engineer is a Professional Engineer, registered in the
State of Pennsylvania. The Township Manger is also the Sewer Authority Manager and is
assisted by an Administrative Manager. The Authority Manager reports to the three-person
Board of Supervisors. The Board of Supervisors meets twice per month. The sewer
Authority meets every other month or more frequently, if necessary. The sewer Authority
meets to discuss only sewer issues that affect the Township and its residents. The Board of
Supervisors meets to discuss all Township business and municipal wastewater needs as they
arise or are forwarded to them by the Sewer Authority.

The existing sewage collection and conveyance systems are owned and operated by the
Chadds Ford Township Sewer Authority or the neighborhood association in which they are
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located. Each owner utilizes a private contractor to maintain their respective waste water
treatment plant, pump station, or collection system. At the present time DELCORA is the
contractor who is maintaining the public and private systems in Chadds Ford Township.

DELCORA has the necessary staff, training, and resources to maintain the sanitary sewer
infrastructure within Chadds Ford Township.

Existing Legal Authority

Each owner of its respective sewage collection, conveyance, and/or treatment system has the
obligation to maintain their respective system. Only the Township has the ability to set user
fees and take actions against ordinance violations. The individual private owners have the
ability to levy assessments against their residents to make capital expenditure/upgrades.
However, Chadds Ford Township understands ultimately they are responsible for the health,
safety, and welfare of their residents. If any private system is not functioning properly or the
appropriate maintenance is not being done as required, the health, safety, and welfare of their
residents is jeopardized.

Section § 95-29 of the Township Code (Individual and community sewerage systems and
appurtenances) states the following...

1. This § 95-29 applies to all individual and community sewerage facilities for collecting,
pumping, transporting, treating and disposing of sanitary sewage and industrial wastes,
situate in or adjacent to the Township of Chadds Ford, whether or not owned, maintained,
operated or controlled by the Township or the Chadds Ford Township Sewer Authority.

2. Any and all individual and community sewerage systems and appurtenances in the
Township of Chadds Ford shall be designed, installed, operated and maintained in
accordance with and pursuant to rules and regulations adopted, from time to time, by the
Chadds Ford Township Sewer Authority and the Pennsylvania Department of
Environmental Protection, or its successors.

3. A certified copy of all such rules and regulations adopted by the Chadds Ford Township

Sewer Authority shall be filed with the Township, for informational purposes, within 30
days after adoption.
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APPENDIX I

Pennsylvania Department of Environmental Protection - General Plan Contents Checklist”.
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é%! pennsylvania
\ 4 4 DEPARTMENT OF ENVIRONMENTAL
e AR COMMONWEALTH OF PENNSYLVANIA

DEPARTMENT OF ENVIRONMENTAL PROTECTION
BUREAU OF POINT AND NON-POINT SOURCE MANAGEMENT

Instructions for Completing
Act 537 Plan Content and Environmental Assessment Checklist

Remove and recycle these instructions prior to submission

| CHECKLIST INSTRUCTIONS

These instructions are designed to assist the applicant in completing the Act 537 Plan Content and Environmental
Assessment Checklist.

This checklist is composed of three parts: one for “General Information,” one for “Administrative Completeness,” and one
for “General Plan Content”. A plan must be “administratively complete” in order to be formally reviewed by DEP. The
General Plan Content portion of the checklist identifies each of the issues that must be addressed in your Act 537 Plan
Update based on the pre-planning meeting between you and/or your consultant and DEP.

Use the right-hand column blanks in the checklist to identify the page in the plan on which each planning issue is found or
to reference a previously approved update or special study (title and page number).

If you determine a planning issue is not applicable even though it was previously thought to be needed, please explain
your decision within the text of the plan (or as a footnote) and indicate the page number where this documentation is
found.

When information required as part of an official plan update revision has been developed separately or in a previous
update revision, incorporate the information by reference to the planning document and page.

For specific details covering the Act 537 planning requirements, refer to Chapters 71 and 73 of DEP’s regulations.

Wastewater projects proposing funding through the following sources must prepare an “Environmental Report” as
described in the Uniform Environmental Review Process (UER) and include it with the plan submission designated as
“‘Plan-Appendix A”. The following funding programs use the UER process.

The Clean Water State Revolving Loan Fund (PENNVEST, DEP, EPA)
The RUS Water and Waste Disposal Grant and Loan Program (USDA-RD)
The Community Development Block Grant Program (DCED, HUG)

Other Federal Funding Efforts (EPA)

The checklist items or portions of checklist items required in the Act 537 Plan Update revision and that are also included
in the UER process are indicated by &%=#&4i3. Most of the “Environmental Report” document may be constructed from the
Act 537 Official Plan Update revision by using “copy & paste” techniques. The technical guidance document Uniform
Environmental Review Process (UER) (DEP ID. 381-5511-111) is available electronically on DEP’s website at
www.dep.state.pa.us.

After Municipal Adoption by Resolution, submit three copies of the plan, any attachments or addenda and this checklist to
DEP.

A copy of this completed checklist must be included with your Act 537 plan. DEP will use the “DEP USE ONLY” column
during the completeness evaluation of the plan. This column may also be used by DEP during the pre-planning meeting
with the municipality to identify planning elements that are not required to be included in the plan.
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{ DEPARTMENT OF ENVIRONMENTAL
PROTECTION

COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL PROTECTION
BUREAU OF POINT AND NON-POINT SOURCE MANAGEMENT

Act 537 Plan Content and Environmental Assessment Checklist

PART 1 GENERAL INFORMATION

A. Project Information

1. Project Name Chadds Ford Township Act 537 Plan Update

2. Brief Project Description Update to the Township's current Act 537 plan

B. Client (Municipality) Information

Municipality Name County City Boro Twp
Chadds Ford Towsnhip Delaware [] [] =
Municipality Contact Individual - Last Name  First Name M Suffix Title

Serock Amanda Manager
Additional Individual Last Name First Name M Suffix Title
Municipality Mailing Address Line 1 Mailing Address Line 2

10 Ring Rd

Address Last Line -- City State ZIP+4

Chadds Ford Pa 19317

Phone + Ext. FAX (optional) Email (optional)

610-388-8800 MGR@chaddsfordpa.gov

C. Site Information

Site (or Project) Name

Chadds Ford Township {Municipal Name) Act 537 Plan

Site Location Line 1 Site Location Line 2

D. Project Consultant Information

Last Name First Name Mi Suffix
Schneider Michael

Title Consulting Firm Name

Township Engineer Pennoni Associates, Inc

Mailing Address Line 1 Mailing Address Line 2

One South Church Street Second Floor

Address Last Line — City State ZIP+4 Country

West Chester Pa 19382 USA

Email Phone + Ext. FAX

mschneider@pennoni.com 215-422-2461
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PART 2 ADMINISTRATIVE COMPLETENESS CHECKLIST

DEP
Use
Only

Indicate
Page #(s)
in Plan

In addition to the main body of the plan, the plan must include items one through eight listed
below to be accepted for formal review by the depariment. Incomplete Plans will be
returned unless the municipality is clearly requesting an advisory review.

6-15
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1.
2.

Table of Contents
Plan Summary

A. Identify the proposed service areas and major problems evaluated in the plan.
{Reference - Title 25, §71.21.a.7.i).

B. Identify the alternative(s) chosen to solve the problems and serve the areas of
need identified in the plan. Also, include any institutional arrangements necessary
to implement the chosen alternative(s). {(Beference Title 25 §71.21.a.7.ii}.

C. Present the estimated cost of implementing the proposed alternative (including the
user fees) and the proposed funding method to be used. (Reference Title 25,
§71.21.a.7.ii).

D. Identify the municipal commitments necessary to implement the Plan. (Reference
Title 25, §71.21.a.7.ii).

E. Provide a schedule of implementation for the project that identifies the MAJOR
milestones with dates necessary to accomplish the project to the point of
operational status. (Reference Title 25, §71.21.a.7.iv).

Municipal Adoption: Original, signed and sealed Resolution of Adoption by the
municipality which contains, at a minimum, alternatives chosen and a commitment to
implement the Plan in accordance with the implementation schedule. (Reference Title
25, §71.31.f) Section V.F. of the Planning Guide.

Planning Commission / County Health Department Comments: Evidence that the
municipality has requested, reviewed and considered comments by appropriate official
planning agencies of the municipality, planning agencies of the county, planning
agencies with area wide jurisdiction (where applicable}, and any existing county or joint
county departments of health. {(Reference-Title 25, §71.31.b) Section V.E1 of the
Planning Guide.

Publication: Proof of Public Notice which documents the proposed plan adoption,
plan summary, and the establishment and conduct of a 30 day comment period.
(Reference-Title 25, §71.31.¢} Section V.E.2 of the Planning Guide.

Comments and Responses: Copies of ALL written comments received and municipal
response to EACH comment in relation to the proposed plan. (Reference-Title 25,
§71.31.c) Section V.E.2 of the Planning Guide.

Implementation Schedule: A complete project implementation schedule with
milestone dates specific for each existing and future area of need. Other activities in
the project implementation schedule should be indicated as occurring a finite number of
days from a major milestone. (Reference-Title 25, §71.31.d) Section V.F. of the
Planning Guide. Include dates for the future initiation of feasibility evaluations in the
project’s implementation schedule for areas proposing completion of sewage facilities
for planning periods in excess of five years. (Reference Title 25, §71.21.c).

Consistency Documentation: Documentation indicating that the appropriate
agencies have received, reviewed and concurred with the method proposed to resolve
identified inconsistencies within the proposed alternative and consistency requirements
in 71.21.(a)(5)(i-iii}. (Reference-Title 25, §71.31.e). Appendix B of the Planning Guide.
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PART 3 GENERAL PLAN CONTENT CHECKLIST

DEP Indicate
Use Page #(s)
Only in Plan Iltem Required
1 . Previous Wastewater Planning
A. Identify, describe and briefly analyze all past wastewater planning for its impact
on the current planning effort:
1 1. Previously undertaken under the Sewage Facilites Act (Act 537).
(Reference-Act 537, Section 5 §d.1).
1 2. Has not been carried out according to an approved implementation schedule
contained in the plans. (Reference-Title 25, §71.21.a.5.i.A-D). Section V.F
of the Planning Guide.
1 3. Is anticipated or planned by applicable sewer authorities or approved under a
Chapter 94 Corrective Action Plan. (Reference-Title 25, §71.21.a.5.i.A&B).
Section V.D. of the Planning Guide.
1 4. Through planning modules for new land development, planning “exemptions”
and addenda. (Reference-Title 25, §71.21.a.5.i.A).
1 il Physical and Demographic Analysis utilizing written description and mapping
(All items listed below require maps, and all maps should show all current lots and
structures and be of appropriate scale to clearly show significant information).
2 A. Identification of planning area(s), municipal boundaries, Sewer
Authority/Management Agency service area boundaries. (Reference-Title 25,
§71.21.a.1.i).
2-3 B. Identification of physical characteristics (streams, lakes, impoundments, natural

conveyance, channels, drainage basins in the planning area). (Reference-Title
25, §71.21.a.1.i).

3-4 C. Soils - Analysis with description by soil type and soils mapping for areas not
presently served by sanitary sewer service. Show areas suitable for in-ground
onlot systems, elevated sand mounds, individual residential spray irrigation
systems, and areas unsuitable for soil dependent systems. (Reference-Title 25,
§71.21.a.1.ii). Show Prime Agricultural Soils and any locally protected
agricultural soils. (Reference-Title 25, §71.21.a.1..iii).

4-5 D. Geologic Features - (1) Identification through analysis, (2) mapping and (3) their
relation to existing or potential nitrate-nitrogen pollution and drinking water
sources. Include areas where existing nitrate-nitrogen levels are in excess of 5
mg/L. (Reference-Title 25, §71.21.a.1.iii).

Topography - Depict areas with slopes that are suitable for conventional systems;
slopes that are suitable for elevated sand mounds and slopes that are unsuitable
for onlot systems. (Reference-Title 25, §71.21.a.1.ii}.

lon
m

lon
n

Potable Water Supplies - Identification through mapping, description and
analysis. Include public water supply service areas and available public water
supply capacity and aquifer yield for groundwater supplies. (Reference-Title 25
§71.21.a.1.vi). Section V.C. of the Planning Guide.

o>
®

Wetlands-ldentify wetlands as defined in Title 25, Chapter 105 by description,
analysis and mapping. Include National Wetland Inventory mapping and
potential wetland areas per USDA, SCS mapped hydric soils. Proposed
collection, conveyance and treatment facilities and lines must be located and
labeled, along with the identified wetlands, on the map. (Reference-Title 25,
§71.21.a.1.v). Appendix B, Section Il.l of the Planning Guide.
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lll. Existing Sewage Facilities in the Planning Area - Identifying the Existing Needs

A. Identify, map and describe municipal and non-municipal, individual and
community sewerage systems in the planning area including:

1.

Location, size and ownership of treatment facilities, main intercepting lines,
pumping stations and force mains including their size, capacity, point of
discharge. Also include the name of the receiving stream, drainage basin,
and the facility’s effluent discharge requirements. (Reference-Title 25,
§71.21a.2.i.A).

A narrative and schematic diagram of the facility's basic treatment processes
including the facility's NPDES permitted capacity, and the Clean Streams
Law permit number. (Reference-Title 25, §71.21.a.2.i.A).

A description of problems with existing facilities (collection, conveyance
and/or treatment), including existing or projected overload under Title 25,
Chapter 94 (relating to municipal wasteload management) or violations of the
NPDES permit, Clean Streams Law permit, or other permit, rule or regulation
of DEP. (Reference-Title 25, §71.21.a.2.i.B).

Details of scheduled or in-progress upgrading or expansion of treatment
facilities and the anticipated completion date of the improvements. Discuss
any remaining reserve capacity and the policy concerning the allocation of
reserve capacity. Also discuss the compatibility of the rate of growth to
existing and proposed wastewater treatment facilities. (Reference-Title 25,
§71.21.a.4.i &ii).

A detailed description of the municipality’'s operation and maintenance
requirements for small flow treatment facility systems, including the status of
past and present compliance with these requirements and any other
requirements relating to sewage management programs. (Reference-Title 25,
§71.21.a.2.i.C).

Disposal areas, if other than stream discharge, and any applicable
groundwater limitations. (Reference-Title 25, §71.21.a.4.i & ii).

B. Using DEP's publication titled Sewage Disposal Needs Identification, identify,
map and describe areas that utilize individual and community onlot sewage
disposal and, unpermitted collection and disposal systems (“wildcat” sewers,
borehole disposal, etc.) and retaining tank systems in the planning area including:

1.
2.

The types of onlot systems in use. (Reference-Title 25, §71.21.a.2.ii.A).

A sanitary survey complete with description, map and tabulation of
documented and potential public health, pollution, and operational problems
(including malfunctioning systems) with the systems, including violations of
local ordinances, the Sewage Facilities Act, the Clean Stream Law or
regulations promulgated thereunder. (Reference-Title 25, §71.21.a.2.ii.B).

A comparison of the types of onlot sewage systems installed in an area with
the types of systems which are appropriate for the area according to soil,
geologic conditions, topographic limitations sewage flows, and Title 25
Chapter 73 (relating to standards for sewage disposal facilities). (Reference-
Title 25, §71.21.a.2.ii.C).

An individual water supply survey to identify possible contamination by
malfunctioning onlot sewage disposal systems consistent with DEP’s Sewage
Disposal Needs Identification publication. (Reference-Title 25
§71.21.a.2.ii.B).

Detailed description of operation and maintenance requirements of the
municipality for individual and small volume community onlot systems,
including the status of past and present compliance with these requirements
and any other requirements relating to sewage management programs.
(Reference-Title 25, §71.21.a.2.i.C).
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21-22

24-27

24-27

C.

Identify wastewater sludge and septage generation, transport and disposal
methods. Include this information in the sewage facilities alternative analysis
including:

1.

Location of sources of wastewater sludge or septage (Septic tanks, holding
tanks, wastewater treatment facilities). (Reference-Title 25 §71.71).

Quantities of the types of sludges or septage generated. (Reference-Title 25
§71.71).

Present disposal methods, locations, capacities and transportation methods.
(Reference-Title 25 §71.71).

IV. Future Growth and Land Development

Identify and briefly summarize all municipal and county planning documents
adopted pursuant to the Pennsylvania Municipalities Planning Code (Act 247)
including:

A.

B.

1.

All land use plans and zoning maps that identify residential, commercial,
industrial, agricultural, recreational and open space areas. (Reference-Title
25, §71.21.a.3.iv).

Zoning or subdivision regulations that establish lot sizes predicated on
sewage disposal methods. (Reference — Title 25§71.21.a.3.iv).

All limitations and plans related to floodplain and stormwater management
and special protection (Ch. 93) areas. (Reference-Title 25 §71.21.a.3.iv}
Appendix B, Section II.F of the Planning Guide.

Delineate and describe the following through map, text and analysis.

1.

Areas with existing development or plotted subdivisions. Include the name,
location, description, total number of EDU’s in development, total number of
EDU’'s currently developed and total number of EDU’s remaining to be
developed (include time schedule for EDU’s remaining to be developed).
(Reference-Title 25, §71.21.a.3.i).

Land use designations established under the Pennsylvania Municipalities
Planning Code (35 P.S. 10101-11202}, including residential, commercial and
industrial areas. (Reference-Title 25,§71.21.a.3.ii). Include a comparison of
proposed land use as allowed by zoning and existing sewage facility
planning. (Reference-Title 25, §71.21.a.3.iv}.

Future growth areas with population and EDU projections for these areas
using historical, current and future population figures and projections of the
municipality. Discuss and evaluate discrepancies between local, county,
state and federal projections as they relate to sewage facilities. (Reference-
Title 25, §71.21.a.1.iv). (Reference-Title 25, §71.21.a.3.iii).

Zaning, and/or subdivision regulations; local, county or regional
comprehensive plans; and existing plans of any other agency relating to the
development, use and protection of land and water resources with special
attention to: (Reference-Title 25, §71.21.a.3.iv).

—public ground/surface water supplies
--recreational water use areas
--groundwater recharge areas
--industrial water use

--wetlands

Sewage planning necessary to provide adequate wastewater treatment for
five and ten year future planning periods based on projected growth of
existing and proposed wastewater collection and treatment facilities.
(Reference-Title 25, §71.21.a.3.v).
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N/A
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Identify Alternatives to Provide New or Improved Wastewater Disposal Facilities

A. Conventional collection, conveyance, treatment and discharge alternatives

including:

1. The potential for regional wastewater treatment. (Reference-Title 25,
§71.21.a.4).

2. The potential for extension of existing municipal or non-municipal sewage
facilities to areas in need of new or improved sewage facilities. (Reference-
Title 25, §71.21.a.4.i).

3. The potential for the continued use of existing municipal or non-municipal
sewage facilities through one or more of the following: (Reference-Title 25,
§71.21.a.4.ii).

a. Repair. (Reference-Title 25, §71.21.a.4.ii.A).
b. Upgrading. (Reference-Title 25, §71.21.a.4.ii.B).

c. Reduction of hydraulic or organic loading to existing facilities.
(Reference-Title 25, §71.71).

d. Improved operation and maintenance. Reference-Title 25,
§71.21.a.4.i.C).

e. Other applicable actions that will resolve or abate the identified problems.
(Reference-Title 25, §71.21.a.4.ii.D).

4. Repair or replacement of existing collection and conveyance system
components. (Reference-Title 25, §71.21.a.4.ii.A}).

5. The need for construction of new community sewage systems including
sewer systems and/or treatment facilities. (Reference-Title 25, §71.21.a.4.iii).

6. Use of innovative/alternative methods of collection/conveyance to serve
needs areas using existing wastewater treatment facilities. (Reference-Title
25, §71.21.a.4.ii.B).

The use of individual sewage disposal systems including individual residential
spray irrigation systems based on:

1. Soil and slope suitability. (Reference-Title 25, §71.21.a.2.ii.C).
2. Preliminary hydrogeologic evaluation. (Reference-Title 25, §71.21.a.2.ii.C).

The establishment of a sewage management program. (Reference-Title 25,
§71.21.a.4.iv). See also Part “F” below.

4. The repair, replacement or upgrading of existing malfunctioning systems in
areas suitable for onlot disposal considering: (Reference-Title 25,
§71.21.a.4).

a. Existing technology and sizing requirements of Title 25 Chapter 73.
(Reference-Title 25, §73.31-73.72).

b. Use of expanded absorption areas or alternating absorption areas.
(Reference-Title 25, §73.16).

c. Use of water conservation devices. (Reference-Title 25, §71.73.b.2.iii}.

The use of small flow sewage treatment facilities or package treatment facilities to
serve individual homes or clusters of homes with consideration of: (Reference-
Title 25, §71.64.d).

1. Treatment and discharge requirements. (Reference-Title 25, §71.64.d).
2. Soil suitability. (Reference-Title 25, §71.64.c.).
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Preliminary hydrogeologic evaluation. (Reference-Title 25, §71.64.¢.2).

Municipal, Local, Agency or other controls aver operation and maintenance
requirements through a Sewage Management Program. (Reference-Title 25,
§71.64.d). See Part “F" below.

The use of community land disposal alternatives including:

1.

Soil and site suitability. {Reference-Title 25, §71.21.a.2.ii.C).
Preliminary hydrogeologic evaluation. (Reference-Title 25, §71.21.a.2.ii.C).

Municipality, Local Agency or Other Controls over operation and maintenance
requirements through a Sewage Management Program (Reference-Title25,
§71.21.a.2.i.C). See Part "F" below.

The rehabilitation or replacement of existing malfunctioning community land
disposal systems. (See Part “V”, B, 4, a, b, ¢ above). See also Part “F”
below.

The use of retaining tank alternatives on a temporary or permanent basis
including: (Reference- Title 25, §71.21.a.4).

1.

2

Commercial, residential and industrial use. (Reference-Title 25, §71.63.¢).

Designated conveyance faciliies (pumper trucks). (Reference-Title 25,
§71.63.b.2).

Designated treatment facilities or disposal site. (Reference-Title 25,
§71.63.b.2).

Implementation of a retaining tank ordinance by the municipality. (Reference-
Title 25, §71.63.c.3). See Part “F” below.

Financial guarantees when retaining tanks are used as an interim sewage
disposal measure. (Reference-Title 25, §71.63.c.2).

Sewage Management Programs to assure the future operation and maintenance
of existing and proposed sewage facilities through:

1.

Municipal ownership or control over the operation and maintenance of
individual onlot sewage disposal systems, small flow treatment facilities, or
other traditionally non-municipal treatment facilities. (Reference-Title 25,
§71.21.a.4.iv).

Required inspection of sewage disposal systems on a schedule established
by the municipality. (Reference-Title 25, §71.73.b.1.).

Required maintenance of sewage disposal systems including septic and
aerobic treatment tanks and other system components on a schedule
established by the municipality. (Reference-Title 25, §71.73.b.2).

Repair, replacement or upgrading of malfunctioning onlot sewage systems.
(Reference-Title 25, §71.21.a.4.iv) and §71.73.b.5 through:

a. Aggressive pro-active enforcement of ordinances that require operation
and maintenance and prohibit malfunctioning systems. (Reference-Title
25, §71.73.b.5).

b. Public education programs to encourage proper operation and
maintenance and repair of sewage disposal systems.

Establishment of joint municipal sewage management programs. (Reference-
Title 25, §71.73.b.8).

Requirements for bonding, escrow accounts, management agencies or
associations to assure operation and maintenance for non-municipal
facilities. (Reference-Title 25, §71.71).
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G. Non-structural comprehensive planning alternatives that can be undertaken to
assist in meeting existing and future sewage disposal needs including:
(Reference-Title 25, §71.21.a.4).

1.

Modification of existing comprehensive plans involving:

a. Land use designations. (Reference-Title 25, §71.21.a.4).

b. Densities. (Reference-Title 25, §71.21.a.4).

c. Municipal ordinances and regulations. (Reference-Title 25, §71.21.a.4).
d. Improved enforcement. (Reference-Title 25, §71.21.a.4).

e. Protection of drinking water sources. (Reference-Title 25, §71.21.a.4).

Consideration of a local comprehensive plan to assist in producing sound
economic and consistent land development. (Reference-Title 25, §71.21.a.4).

Alternatives for creating or changing municipal subdivision regulations to
assure long-term use of on-site sewage disposal that consider lot sizes and
protection of replacement areas. (Reference-Title 25, §71.21.a.4).

Evaluation of existing local agency programs and the need for technical or
administrative training. (Reference-Title 25, §71.21.a.4).

H. A no-action alternative which includes discussion of both short-term and long-
term impacts on: (Reference-Title 25, §71.21.a.4).

1.
2,

@ a kB w

Water Quality/Public Health. {Reference-Title 25, §71.21.a.4).

Growth potential (residential, commercial, industrial). {Reference-Title 25,
§71.21.a.4}.

Community economic conditions. (Reference-Title 25, §71.21.a.4).
Recreational opportunities. (Reference-Title 25, §71.21.a.4}.
Drinking water sources. {(Reference-Title 25, §71.21.a.4).

Cther environmental concerns. (Reference-Title 25, §71.21.a.4).

VI. Evaluation of Alternatives

A. Technically feasible alternatives identified in Section V of this check-list must be
evaluated for consistency with respect to the following: (Reference-Title 25,
§71.21.a.5.i.).

1.

Applicable plans developed and approved under Sections 4 and 5 of the
Clean Streams Law or Section 208 of the Clean Water Act (33 U.S.C.A.
1288). (Reference-Title 25, §71.21.a.5.i.A). Appendix B, Section IL.A of the
Planning Guide.

Municipal wasteload management Corrective Action Plans or Annual
Reports developed under PA Code, Title 25, Chapter 94. (Reference-Title
25, §71.21.a.5.i.B). The municipality’s recent Wasteload Management
(Chapter 94) Reports should be examined to determine if the proposed
alternative is consistent with the recommendations and findings of the report.
Appendix B, Section 11.B of the Planning Guide.

Plans developed under Title Il of the Clean Water Act (33 U.S.C.A. 1281-
1299) or Titles Il and VI of the Water Quality Act of 1987 (33 U.S.C.A
1251-1376). (Reference-Title 25, §71.21.a.5.i.C). Appendix B, Section II.E of
the Planning Guide.
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10.

11.

Comprehensive plans developed under the Pennsylvania Municipalities
Planning Code. (Reference-Title 25, §71.21.a.5.i.D0). The municipality’'s
comprehensive plan must be examined to assure that the proposed
wastewater disposal alternative is consistent with land use and all other
requirements stated in the comprehensive plan. Appendix B, Section II.D of
the Planning Guide.

Antidegradation requirements as contained in PA Code, Title 25, Chapters
93, 95 and 102 (relating to water quality standards, wastewater treatment
requirements and erosion control) and the Clean Water Act. (Reference-Title
25, §71.21.a.5.i.E). Appendix B, Section II.F of the Planning Guide.

State Water Plans developed under the Water Resources Planning Act (42
U.S.C.A. 1962-1962 d-18). (Reference-Title 25, §71.21.a.5.i.F). Appendix B,
Section 11.C of the Planning Guide.

Pennsylvania Prime Agricultural Land Policy contained in Title 4 of the
Pennsylvania Code, Chapter 7, Subchapter W. Provide narrative on local
municipal policy and an overlay map on prime agricultural soils. (Reference-
Title 25, §71.21.a.5.i.G). Appendix B, Section 1.G of the Planning Guide.

County Stormwater Management Plans approved by DEP under the Storm
Water Management Act (32 P.S. 680.1-680.17). (Reference-Title 25,
§71.21.a.5.i.H). Conflicts created by the implementation of the proposed
wastewater alternative and the existing recommendations for the manage-
ment of stormwater in the county Stormwater Management Plan must be
evaluated and mitigated. If no plan exists, no conflict exists. Appendix B,
Section II.H of the Planning Guide.

Wetland Protection. Using wetland mapping developed under Checklist
Section II.G, identify and discuss mitigative measures including the need to
obtain permits for any encroachments on wetlands from the construction or
operation of any proposed wastewater facilities. (Reference-Title 25,
§71.21.a.5.i.1) Appendix B, Section Il.I of the Planning Guide.

Protection of rare, endangered or threatened plant and animal species
as identified by the Pennsylvania Natural Diversity Inventory (PNDI).
(Reference-Title 25, §71.21.a.5.i.J). Provide DEP with a copy of the
completed Request For PNDI Search document. Also provide a copy of the
response letter from the Department of Conservation and Natural Resources’
Bureau of Forestry regarding the findings of the PNDI search. Appendix B,
Section Il.J of the Planning Guide.

Historical and archaeological resource protection under P.C.S. Title 37,
Section 507 relating to cooperation by public officials with the Pennsylvania
Historical and Museum Commission. (Reference-Title 25, §71.21.a.5.i.K).
Provide the department with a completed copy of a Cultural Resource Notice
request of the Bureau of Historic Preservation (BHP) to provide a listing of
known historical sites and potential impacts on known archaeological and
historical sites. Also provide a copy of the response letter from the BHP.
Appendix B, Section I1.K of the Planning Guide.

Provide for the resolution of any inconsistencies in any of the points identified in
Section VI.A. of this checklist by submitting a letter from the appropriate agency
stating that the agency has received, reviewed and concurred with the resolution
of identified inconsistencies. (Reference-Title 25, §71.21.a.5.ii). Appendix B of
the Planning Guide.

Evaluate alternatives identified in Section V of this checklist with respect to
applicable water quality standards, effluent limitations or other technical,
legislative or legal requirements. (Reference-Title 25, §71.21.a.5.iii).
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37-38 VII.

Provide cost estimates using present worth analysis for construction, financing,
on going administration, operation and maintenance and user fees for
alternatives identified in Section V of this checklist. Estimates shall be limited to
areas identified in the plan as needing improved sewage facilities within five
years from the date of plan submission. (Reference-Title 25, §71.21.a.5.iv).

. Provide an analysis of the funding methods available to finance the proposed

alternatives evaluated in Section V of this checklist. Also provide documentation
to demonstrate which alternative and financing scheme combination is the most
cost-effective; and a contingency financial plan to be used if the preferred method
of financing cannot be implemented. The funding analysis shall be limited to
areas identified in the plan as needing improved sewage facilities within five years
from the date of the plan submission. (Reference-Title 25, §71.21.a.5.v).

. Analyze the need for immediate or phased implementation of each alternative

proposed in Section V of this checklist including: (Reference-Title 25,
§71.21.a.5.vi).

1. A description of any activities necessary to abate critical public health
hazards pending completion of sewage facilities or implementation of sewage
management programs. (Reference-Title 25, §71.21.a.5.vi.A).

2. A description of the advantages, if any, in phasing construction of the
facilities or implementation of a sewage management program justifying time
schedules for each phase. (Reference-Title 25, §71.21.a.5.vi.B).

Evaluate administrative organizations and legal authority necessary for plan
implementation. (Reference - Title 25, §71.21.a.5.vi.D ).

Institutional Evaluation
A. Provide an analysis of all existing wastewater treatment authorities, their past

actions and present performance including:
1. Financial and debt status. (Reference-Title 25, §71.61.d.2).

Available staff and administrative resources. (Reference-Title 25, §71.61.d.2)
3. Existing legal authority to:

a. Implement wastewater planning recommendations. (Reference-Title 25,
§71.61.d.2).

b. Implement system-wide operation and maintenance activities.
(Reference-Title 25, §71.61.d.2).

c. Set user fees and take purchasing actions. (Reference-Title 25,
§71.61.d.2).

d. Take enforcement actions against ordinance violators. (Reference-Title
25, §71.61.d.2).

e. Negotiate agreements with other parties. (Reference-Title 25,
§71.61.d.2).

f. Raise capital for construction and operation and maintenance of facilities.
(Reference-Title 25,§71.61.d.2).

Provide an analysis and description of the various institutional alternatives
necessary to implement the proposed technical alternatives including:

1. Need for new municipal departments or municipal authorities. (Reference-
Title 25, §71.61.d.2).

2. Functions of existing and proposed organizations (sewer authorities, onlot
maintenance agencies, etc.). (Reference-Title 25, §71.61.d.2).

3. Cost of administration, implementability, and the capability of the
authority/agency to react to future needs. (Reference-Title 25, §71.61.d.2).
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C. Describe all necessary administrative and legal activities to be completed and

adopted to ensure the implementation of the recommended alternative including:
1. Incorporation of authorities or agencies. (Reference-Title 25, §71.61.d.2).

2. Development of all required ordinances, regulations, standards and inter-
municipal agreements. (Reference-Title 25, §71.61.d.2).

3. Description of activities to provide rights-of-way, easements and land
transfers. (Reference-Title 25, §71.61.d.2).

4. Adoption of other municipal sewage facilities plans. (Reference-Title 25,
§71.61.d.2).

5. Any other legal documents. (Reference-Title 25, §71.61.d.2).

Dates or timeframes for items 1-5 above on the project’'s implementation
schedule.

Identify the proposed institutional alternative for implementing the chosen
technical wastewater disposal alternative. Provide justification for choosing the
specific institutional alternative considering administrative issues, organizational
needs and enabling legal authority. (Reference-Title 25, §71.61.d.2).

VIll. Implementation Schedule and Justification for Selected Technical &
Institutional Alternatives

A.

Identify the technical wastewater disposal alternative which best meets the
wastewater treatment needs of each study area of the municipality. Justify the
choice by providing documentation which shows that it is the best alternative
based on:

1. Existing wastewater disposal needs. (Reference-Title 25, §71.21.a.6).

2. Future wastewater disposal needs. (five and ten years growth areas}.
{Reference-Title 25, §71.21.a.6}.

Operation and maintenance considerations. (Reference-Title 25, §71.21.a.6).
4. Costeffectiveness. (Reference-Title 25, §71.21.a.6).

Available management and administrative systems. (Reference-Title 25,
§71.21.a.6}.

Available financing methods. (Reference-Title 25, §71.21.a.6).

7. Environmental soundness and compliance with natural resource planning and
preservation programs. (Reference-Title 25, §71.21.a.6).

Designate and describe the capital financing plan chosen to implement the
selected alternative(s). Designate and describe the chosen back-up financing
plan. (Reference-Title 25, §71.21.a.6)

Designate and describe the implementation schedule for the recommended
alternative, including justification for any proposed phasing of construction or
implementation of a Sewage Management Program. (Reference — Title 25
§71.31d)

IX. Environmental Report (ER) generated from the Uniform Environmental Review
Process (UER)

A

Complete an ER as required by the UER process and as described in the DEP
Technical Guidance 381-5511-111. Include this document as “Appendix A" to
the Act 537 Plan Update Revision. Note: An ER is required onty for Wastewater
profects proposing funding through any of the funding sources identified in the
UER.
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PENNVEST I.D. No.

| ADDITIONAL REQUIREMENTS FOR PENNVEST PROJECTS

Municipalities that propose to implement their official sewage facilities plan updates with PENNVEST funds must meet
six additional requirements to be eligible for such funds. See A Guide for Preparing Act 537 Update Revisions (362-
0300-003), Appendix N for greater detail or contact the DEP regional office serving your county listed in Appendix J of
the same publication.

DEP Indicate
Use Page #(s)
Only in Plan Item Required

1. Environmental Impact Assessment. (Planning Phase}

The Uniform Environment Review (UER) replaces the Environmental Impact
Assessment that was a previous requirement for PENNVEST projects.

2. Cost Effectiveness (Planning Phase)

The cost-effectiveness analysis should be a present-worth (or eguivalent uniform
annual} cost evaluation of the principle alternatives using the interest rate that is
published annually by the Water Resources Council. Normally, for PENNVEST
projects the applicant should select the most cost-effective alternative based upon
the above analysis. Once the alternative has been selected the user fee estimates
should be developed based upon interest rates and loan terms of the selected
funding method.

Second Opinion Project Review. (Design Phase)

Minority Business Enterprise/Women’s Business Enterprise (Construction Phase)
Civil Rights. (Construction Phase)

Initiation of Operation/Performance Certification. (Post-construction Phase)

o ok W
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I/A TECHNOLOGIES

PARTIAL LISTING OF INNOVATIVE AND ALTERNATIVE TECHNOLOGIES

TREATMENT TECHNOLOGIES
Aguaculture

ENERGY RECOVERY TECHNOLOGIES
Anaerobic Digestion with more than 90 percent

Aquifer Recharge

Biological Aerated Filters
Constructed Wetlands
Direct Reuse (NON-POTABLE)
Horticulture

Overland Flow

Rapid Infiltration

Silviculture

Microscreens

Controlled Release Lagoons
Swirl Concentrator

SLUDGE TREATMENT TECHNOLOGIES

Aerated Static Pile Composting

Enclosed Mechanical Composting (In vessel)
Revegetation of Disturbed Land

Aerated Windrow Composting

-14 -

Methane Recovery
Cogeneration of Electricity
Self-Sustaining Incineration

INDIVIDUAL & SYSTEM-WIDE
COLLECTION TECHNOLOGIES
Cluster Systems

Septage Treatment

Small Diameter Gravity Sewers
Step Pressure Sewers

Vacuum Sewers

Variable Grade Sewers

Septic Tank Effluent Pump with
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UPDATE REVISION TO CHADDS FORD TOWNSHIP’S
SEWAGE FACILITIES MANAGEMENT (ACT 537) PLAN

APPENDIX II

MAPS

Map 1 Chadds Ford Township Public Sewer Services Areas

Map 2 Chadds Ford Township, Water Resources Map

Map 3 Soils of Chadds Ford Township with Soil Data by Natural Resources
Conservation Service

Map 4 Prime Agricultural Soils in Chadds Ford Township

Map 5 Historical Resources in Chadds Ford Township

Map 6 Archeological Areas in Chadds Ford Township

Map 7 Physiographic Provinces of Pennsylvania by Commonwealth of
Pennsylvania, Department of Conservation and Natural Resources,
Bureau of Topographic and Geologic Survey

Map 8 Surficial Materials of Pennsylvania, by Commonwealth of Pennsylvania,
Department of Environmental Resources, Office of Parks and Forestry,
Bureau of Topographic and Geologic Survey

Map 9 Limestone and Dolomite Distribution in Pennsylvania by Commonwealth
of Pennsylvania, Department of Natural Resources, Bureau of
Topographic and Geologic Survey

Map 10  Density of Mapped Karst Features in South-Central and Southeastern
Pennsylvania by Department of Conservation and Natural Resources

Map 11  USGS Map

Map 12 National Wetlands Inventory by U.S. Fish and Wildlife Service

FEMA Maps

42045C0064F — Delaware County, PA - Panel 64 of 250

42045C0151F — Delaware County, PA - Panel 151 of 250
42045C0152F — Delaware County, PA — Panel 152 of 250
42045C0154F — Delaware County, PA — Panel 154 of 250
42045C0156F — Delaware County, PA — Panel 156 of 250



UPDATE REVISION TO CHADDS FORD TOWNSHIP’S
SEWAGE FACILITIES MANAGEMENT (ACT 537) PLAN

TABLES
Table 1  Suitability of Soils for Conventional Septic Systems with Soil Data
Table 2 Suitability of Soils for Sand Mound Systems with Soil Data
Table 3  Suitability of Soils for Spray Irrigation Systems with Soil Data
2012 Water Data Report — Brandywine Creek at Chadds Ford, Pa
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MAP 2 - CHADDS FORD TOWNSHIP - WATER RESOURCES MAP
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MAP 3 - SOILS OF CHADDS FORD TOWNSHIP

Soil Map—Chester County, Pennsylvania, Delaware County, Pennsylvania, and New Castle County, Delaware
(Chadds Ford Soils Map)
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Soil Map-Chester County, Pennsylvania, Delaware County, Pennsylvania, and New Castle County, Delaware

(Chadds Ford Soils Map)
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MAP INFORMATION

Map Scale: 1:42,200 if printed on A size (8.5" x 11") sheet.

The soil surveys that comprise your AO!l were mapped at scales
ranging from 1:20,000 to 1:24,000.

Please rely on the bar scale on each map sheet for accurate map
measurements.

Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL:  http://websoilsurvey.nrcs.usda.gov
Coordinate System: UTM Zone 18N NAD83

This product is generated from the USDA-NRCS certified data as of
the version date(s) listed below.

Soil Survey Area:
Survey Area Data:

Chester County, Pennsylvania
Version 3, Dec 3, 2008

Soil Survey Area:
Survey Area Data:

Delaware County, Pennsylvania
Version 6, Feb 24, 2009

Soil Survey Area:
Survey Area Data:

New Castle County, Delaware
Version 6, Sep 28, 2012

Your area of interest (AOI) includes more than one soil survey area.
These survey areas may have been mapped at different scales, with
a different land use in mind, at different times, or at different levels
of detail. This may result in map unit symbols, soil properties, and
interpretations that do not completely agree across soil survey area
boundaries.

Date(s) aerial images were photographed: Data not available.

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor shifting
of map unit boundaries may be evident.
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Conservation Service

Web Soil Survey

National Cooperative Soil Survey

12/6/2012
Page 2 of 6




Soil Map-Chester County, Pennsylvania, Delaware County, Pennsylvania, and Chadds Ford Soils Map
New Castle County, Delaware

Map Unit Legend

Chester County, Pennsylvania (PA029)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

CaA Califon loam, 0 to 3 percent siopes 1.8 0.0%

CaB Califon loam, 3 to 8 percent slopes 0.6 0.0%

Co Codorus silt loam 27 0.0%

CpA Cokesbury silt loam, 0 to 3 percent slopes 0.2 0.0%

Cs Comus silt loam 13.6 0.2%

GaD Gaila silt loam, 15 to 25 percent slopes ) 0.0 0.0%

GdB Gladstone gravelly loam, 3 to 8 percent slopes 16.9 0.3%

GdC Gladstone gravelly loam, 8 to 15 percent o 5.1 0.1%
slopes

GdD Gladstone gravelly loam, 15 to 25 percent 0.8 0.0%
slopes

GeD Gladstone-Parker gravelly loams, 15 to 25 23 0.0%
percent slopes

GgC Glenelg silt loam, 8 to 15 percent slopes 0.0 0.0%

Ha Hatboro silt loam 17.3 0.3%

MaE Manor loam, 25 to 35 percent sl;s 0.1 0.0%

MiB Mount Lucas silt loam, 3 to 8 percent slopes 0.7 0.0%

PaC Parker gravelly loam, 8 to 15 percent slopes 28 0.0%

PaD Parker gravelly loam, 15 to 25 percent slopes 1.0 0.0%

PaE Parker gravelly loam, 25 to 35 percent slopes 0.8 0.0%

PaF Parker gravelly loam, 35 to 60 percent slopes 0.6 0.0%

PbF Parker loam, 25 to 60 percent slopes, 53 0.1%
extremely stony

ToB Towhee silt loam, 3 to 8 percent slopes 1.1 0.0%

urB Urban land, 0 to 8 percent slopes 3.3 0.1%

uriB Urban land-Gladstone complex, O to 8 percent 9.9 0.2%
slopes

UugB Urban land-Udorthents, schist and gneiss 0.1 0.0%
complex, 0 to 8 percent slopes

UugD Urban land-Udorthents, schist and gneiss 0.3 0.0%
complex, 8 to 25 percent slopes

w Water 15.2 0.2%

Subtotals for Soil Survey Area 102.5 1.6%

Totals for Area of Interest 6,237.6 100.0%

Delaware County, Pennsylvania (PA045)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

BrB2 Brandywine loam, 3 to 8 percent slopes, 13.8 0.2%
moderately eroded

USDA  Natural Resources Web Soil Survey 12/6/2012
Conservation Service National Cooperative Soil Survey Page 3 of 6



Soil Map—Chester County, Pennsylvania, Delaware County, Pennsylvania, and Chadds Ford Soils Map
New Castle County, Delaware

Delaware County, Pennsylvania (PA045)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

BrC Brandywine loam, 8 to 15 percent slopes 41.8 0.7%

BrC3 Brandywine loam, 8 to 15 percent slopes, 331.9 5.3%
severely eroded

BrD Brandywine loam, 15 to 25 percent slopes 33.8 0.5%

BrD2 Brandywine loam, 15 to 25 percent slopes, 8.3 0.1%
moderately eroded

BrD3 Brandywine loam, 15 to 25 percent slopes, 403.7 6.5%
severely eroded

BrE Brandywine loam, 25 to 40 percent slopes 363.2 5.8%

BsD Brandywine very stony loam, 8 to 25 percent 0.6 0.0%
slopes

BsF Brandywine very stony loam, 25 to 50 percent 28.1 0.5%
slopes

ByB2 Butlertown silt loam, 3 to 8 percent slopes, 1.9 0.0%
moderately eroded

CdA Chester silt loam, 0 to 3 percent slopes 2,0 0.0%

CdA2 Chester silt loam, 0 to 3 percent slopes, 1.0 0.0%
moderately eroded

CdB2 Chester silt loam, 3 to 8 percent slopes, 227.8 3.7%
moderately eroded

CdC2 Chester silt loam, 8 to 15 percent slopes, 3.7 0.1%
moderately eroded

Ch Chewacla silt loam 195.3 3.1%

Cn Congaree silt loam 44.9 0.7%

GeA Glenelg channery silt loam, 0 to 3 percent 27.7 0.4%
slopes

GeB Glenelg channery silt loam, 3 to 8 percent 29.0 0.5%
slopes

GeB2 Glenelg channery silt loamn, 3 to 8 percent 698.6 11.2%
slopes, moderately eroded

GeB3 Glenelg channery silt loam, 3 to 8 percent 239.7 3.8%
slopes, severely eroded

GeC Glenelg channery silt loam, 8 to 15 percent 114.1 1.8%
slopes

GeC2 Glenelg channery silt loam, 8 to 15 percent 569.6 9.1%
slopes, moderately eroded

GeC3 Glenelg channery silt loam, 8 to 15 percent 532.0 8.5%
slopes, severely eroded

GeD Glenelg channery silt loam, 15 to 25 percent 112.5 1.8%
slopes

GeD2 Glenelg channery silt loam, 15 to 25 percent 31.0 0.5%
siopes, moderately eroded

GeD3 Glenelg channery silt loam, 15 to 25 percent 1141 1.8%
slopes, severely eroded

GeE Glenelg channery silt loam, 25 to 35 percent 18.9 0.3%
slopes

USDA  Natural Resources Web Soil Survey 12/6/2012
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Soil Map—Chester County, Pennsylvania, Delaware County, Pennsylvania, and

New Castle County, Delaware

Chadds Ford Soils Map

Delaware County, Pennsylvania (PA045)
Map Unit Symbol Map Unit Name ' Acres in AOI Percent of AOI

GeE3 Glenelg channery silt loam, 25 to 35 percent 19.5 0.3%
slopes, severely eroded

GnA Glenville silt loam O to 3 percent slopes 61.7 1.0%

GnB Glenville silt loam, 3 to 8 percent slopes 157.7 2.5%

GnB2 Glenville silt loam, 3 to 8 percent slopes, 437.5 7.0%
moderately eroded

GnC2 Glenville silt loam, 8 to 15 percent slopes, 11.4 0.2%
moderately eroded

GsB Glenville very stony silt loam, O to 8 percent 2.4 0.0%
slopes

Ma Made land, gravelly materials 3.5 0.1%

Mc Made land, silt and clay materials 57 0.1%

Me Made land, schist and gneiss materials 95.0 1.5%

MgB2 Manorloam, 3 to 8 percent slopes, moderately 87.4 1.4%
eroded

MgC Manor loam, 8 to 15 percent slopes 5.6 0.1%

MgC2 Manor loam, 8 to 15 percent slopes, 157.4 2.5%
moderately eroded

MgC3 Manor loam, 8 to 15 percent slopes, severely 71.2 1.1%
eroded

MgD Manor loam, 15 to 25 percent slopes 15.3 0.2%

MgD2 Manor loam, 15 to 25 percent slopes, 373 0.6%
moderately eroded

MgD3 Manor loam, 15 to 25 percent slopes, severely 118.6 1.9%
eroded

MhE Manor loam and channery loam, 25 to 35 38.4 0.6%
percent slopes

MhE3 Manor loam and channery loam, 25 to 35 80.6 1.3%
percent slopes, severely eroded

MKkF Manor soils, 35 to 60 percent slopes 13.9 0.2%

MmF Manor very stony loam, 25 to 60 percent 21 0.0%
slopes

NaB2 Neshaminy gravelly silt loam, 3 to 8 percent 0.5 0.0%
slopes, moderately eroded

NaC2 Neshaminy gravelly silt loam, 8 to 15 percent 0.8 0.0%
slopes, moderately eroded

NsB Neshaminy very stony silt loam, 0 to 8 percent 4.5 0.1%
slopes

NsD Neshaminy very stony silt loam, 8 to 25 315 0.5%
percent slopes

NsF Neshaminy very stony silt loam, 25 to 45 18.0 0.3%
percent slopes

OtA Othello silt loam 8.7 0.1%

Qu Quarries 10.7 0.2%

SaA Sassafras loam, 0 to 3 percent slopes 7.8 0.1%

USDA  Natural Resources Web Soil Survey 12/6/2012
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Soil Map-Chester County, Pennsylvania, Delaware County, Pennsylivania, and Chadds Ford Soils Map
New Castle County, Delaware

Delaware County, Pennsylvania (PA045)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

-SaB2 Sassafras loam, 3 to 8 percent slopes, 344 0.6%
moderately eroded

w Water 31.6 0.5%

We Wehadkee silt loam 237.3 3.8%

WnA Woodstown loam, 0 to 3 percent slopes 16.5 0.3%

WoA Worsham silt loam, 0 to 3 percent slopes 64,5 1.0%

WoB Worsham silt loam, 3 to 8 percent slopes 4.3 0.1%

WoB2 Worsham silt loam, 3 to 8 percent slopes, 6.0 0.1%
moderately eroded

_Subtotals for Soil Survey Area 6,088.2 97.6%

To;a;s for Area of Interest ) 76,237.6 100.0%

New Castle County, Delaware (DE003)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

BkD Brinklow channery loam, 15 to 25 percent 0.6 0.0%
slopes

DcB Delanco-Codorus-Hatboro complex, 0 to 8 15.6 0.3%
percent slopes, flooded

GaD Gaila loam, 15 to 25 percent slopes 7.8 0.1%

GaE Gaila loam, 25 to 45 percent siopes 11.3 0.2%

GeB Glenelg loam, 3 to 8 percent slopes 0.7 0.0%

GeC Glenelg loam, 8 to 15 percent slopes 5.2 0.1%

GgB Glenelg silt loam, 3 to 8 percent slopes 1.0 0.0%

GgC Glenelg silt loam, 8 to 15 percent slopes 0.4 0.0%

GnB Glenville silt loam, 3 to 8 percent slopes 1.1 0.0%

I-;v Hatboro-Codorus complex, 0 to 3 percent 0.7 0.0%
slopes, frequently flooded

MaE Manor loam, 25 to 45 percent slopes 0.3 0.0%

MzB Mount Lucas silt loam, 3 to 8 percent slopes 1.0 0.0%

TaB Talleyville silt loam, 3 to 8 percent slopes 0.9 0.0%

W Water 0.2 0.0%

Subtotals for Soil Survey Area 46.9 0.8%

Totals for Area of Interest 6,237.6 100.0%

USDA  Natural Resources Web Soil Survey 12/6/2012
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MAP 4 - PRIME AGRICULTURAL SOILS IN CHADDS FORD TOWNSHIP
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MAP 5 — HISTORIC RESOURCES IN CHADDS FORD TOWNSHIP
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MAP 6 — ARCHEOLOGICAL AREAS IN CHADDS FORD TOWNSHIP
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MAP 7 — PHYSTIOGRAPHIC PROVINCES OF PENNSYLVANIA
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PHYSIOGRAPHIC PROVINCES OF PENNSYLVANIA

ouY APPROXI-
SE E PHYSIO- MATE
E g =) GRAPHIC LOCAL ELEVATION? DRAINAGE
R E SECTION DOMINANT TOPOGRAPHIC FORM RELIEF! UNDERLYING ROCK TYPE GEOLOGIC STRUCTURE Min. Max. PATTERN BOUNDARIES ORIGIN
z :é;'ﬁ Eastern Lake Northwest-sloping, lake-parallel, low-relief ridges. Very low to | Shale and siltstone. Beds either horizontal or having 570 1,000 | Parallel, Northwest: Lake Erie. Southeast: Base of escarpment. Glacial, lake, and fluvial
SERYS low. low south dip. deposition and erosion.
Northwestern | Broad, rounded upland and deep, steep-sided, linear | Very low to | Shale, siltstone, and sandstone. Subhorizontal beds. 900 2,200 | Dendritic. Northwest: Base of escarpment. Southeast: Glacial border. | Fluvial and glacial ero-
Glaciated valleys partly filled with glacial deposits. moderate. sion; glacial deposition.
Plateau
High Plateau Broad, rounded to flat uplands having deep, angular | Moderate to | Sandstone, siltstone, shale, and con- | Low-amplitude, open folds. 980 2360 | Dendritic. Northwest: Glacial border. Northeast: Margins of deep val- | Fluvial erosion; periglacial
valleys. high. glomerate; some coal. leys. South: Arbitrary along drainage divides between coal | mass wasting.
and noncoal areas.
Pittsburgh Smooth to irregular, undulating surface; narrow, rela- | Low to mod- | Shale, siltstone, sandstone, limestone, | Moderate- to low-amplitude, open 660 2,340 | Dendritic, Northwest: Glacial border. Elsewhere: Arbitrary at topo- | Fluvial erosion; periglacial
Low Plateau tively shallow valleys; strip mines and reclaimed land. | erate. and coal. folds, decreasing in occurrence graphic changes with adjacent sections. mass wasting; strip min-
northwestward. ing.
I Waynesburg Very hilly with narrow hilltops and steep-sioped, nar- | Moderate. Sandstone, shale, red beds, and lime- | Horizontal beds. 848 1,638 | Dendritic, Arbitrary at change of topography. Fluvial erosion and land-
% Hills row valleys, stone. slides.
E Allegheny Wide ridges separated by broad valleys; ridge eleva- | Moderate to | Sandstone, siltstone, shale, and con- | Large-amplitude, open folds. 775 3,210 | Dendritic. East: Arbitrary between coal and noncoal areas. West: | Fluvial erosion; some peri-
; Mountain tions decrease to north. high. glomerate; some limestone and coal, Base of west flank of Chestnut Ridge. North: Approximates | glacial mass wasting.
< northeast terminus of large-amplitude, open foids.
T
k_:" Allegheny East: Rounded to linear hills rising by steps to an es- | Moderate to | Shale, siltstone, and sandstone, South: Broad fold. Elsewhere: Beds 540 2,980 | Parallel and East: Stream at base of hills below escarpment. West: Ar- | Fluvial erosion; periglacial
= Front carpment; hills cut by narrow valleys, West: Undulat- | high. having low northwest dip; some trellis, bitrary between coal and noncoal areas. mass wasting.
e ing hills sloping away from escarpment. faults.
Deep Valleys Very deep, angular valleys, some broad to narrow | Moderate to | Sandstone, siltstone, shale, and con- | Moderate-amplitude, open folds 560 2,560 | Angulate and | Arbitrary at margins of deep valleys, either at top of val- | Fluvial erosion; periglacial
uplands. very high. glomerate. that control valley orientations. rectangular. ley slope or along drainage divide. mass wasting.
Glaciated Broad to narrow, rounded to flat, elongate uplands and | Low to high. | Sandstone, siltstone, shale, and con- | Moderate-amplitude, open folds. 620 2,560 | Angulate and | East: Base of escarpment. Elsewhere: Arbitrary with mar- | Fluvial and glacial erosion;
High Plateau shallow valleys. glomerate; some coal. dendritic. gins of deep valleys. glacial deposition,
Glaciated Low | Rounded hills and valleys. Low tomod- | Sandstone, siltstone, and shale, Low-amplitude folds, 440 2,690 | Dendritic. Base of escarpments of adjacent uplands; base of Pocono | Fluvial and glacial erosion;
Plateau erate. escarpment. Elsewhere: Arbitrary. glacial deposition.
Glaciated Broad, undulatory upland surface having dissected | Low to mod- | Sandstone, siltstone, and shale; some | Beds having fow north dip; some | 1,200 2320 | Deranged. South and east: Base of Pocono escarpment, North: Crest | Fluvial and glacial erosion;
Pocono margins. erate, conglomerate, small folds. of drainage divide. West: Arbitrary. glacial deposition.
Plateau
Appalachian Long, narrow ridges and broad to narrow valleys; some | Moderate to | Sandstone, siltstone, shale, conglomer- | Open and closed plunging folds 440 2,775 | Trellis, angu- | Southeast: Base of slope change on southeast side of Blue | Fluvial erosion; solution of
Mountain karst, very high. ate, limestone, and dolomite. having narrow hinges and planar late, and Mountain. West and northwest: Center of valley bottom | carbonate rocks; perigla-
limbs; variety of faults. some karst. west of westernmost linear ridge, Elsewhere: Base of slope | cial mass wasting,
change of eastern ridges; arbitrary between ridges.
Susquehanna | Low to moderately high, linear ridges; linear valleys; | Low to mod- | Sandstone, siltstone, shale, conglomer- | Open and cosed plunging folds 260 1,715 | Trellis and Base of slope change to higher ridges of all surrounding | Fluvial erosion; some gla-
Lowland Susquehanna River valley. erate. ate, limestone, and dolomite, having narrow hinges and planar angulate. areas; arbitrary in valley areas. cial erosion and deposi-
limbs, tion in northeast.
Anthracite Narrow to wide, canoe-shaped valley having irregular | Low to mod- | Sandstone, siltstone, conglomerate, and | Broad, doubly-plunging syncline; 500 2,368 | Trellis and Outer base of surrounding mountain. Fluvial and glacial erosion;
o Valley to linear hills; valley enclosed by steep-sloped moun- | erate, anthracite. faults and smaller folds. parallel. some glacial deposition.
3 tain rim.
a Anthracite Upland surface having low, linear to rounded hills, | Low to high. | Sandstone, shale, conglomerate, and | Many narrow folds having steep 320 2,094 | Trellis. Northeast: Arbitrary between coal and noncoal areas. Else- | Fluvial erosion; some gla-
= Upland strip mines, and waste piles; upland surrounded by anthracite. limbs; many faults. where: Outer base of surrounding mountain. cial erosion and periglacial
W an escarpment, a valley, and a mountain rim. mass wasting.
2 Blue Linear ridge to south and valley to north; valley widens | Moderate to | Sandstone, siltstone, and shale; some | Southwest: South limb of broad 300 1,680 | Treliis. Southeast: Base of slope change on southeast side of Blue | Fluvial erosion; some gla-
Mountain eastward and includes low linear ridges and shallow | high. limestone and conglomerate. fold. Northeast: Small folds north Mountain. Northwest: Base of mountain; base of Pocono | cial erosion and deposi-
valleys. of Blue Mountain. escarpment. Northeast: Arbitrary. tion in northeast.
Great Valley Very broad valley. Northwest half: Dissected upland. | Low to mod- | Northwest: Shale and sandstone; slate | Thrust sheets, nappes, overturned 140 1,100 | Dendritic North: Base of slope change on southeast side of Blue | Fluvial erosion; solution
Southeast half: Low karst terrain. erate. at east end, Southeast: Limestone and | folds, and steep faults; many third- and Karst. Mountain. South: Base of slope change to adjacent up- | of carbonate rocks; some
dolomite, and fourth-order folds. lands. periglacial mass wasting.
South Linear ridges, deep valleys, and flat uplands. Moderate to | Metavoicanic rocks, quartzite, and some | Major anticlinorium having many 450 2,080 | Dendritic. Base of slope change to adjacent lowlands. Fluvial erosion of highly
Mountain high. dolomite. second- and third-order folds. variable rocks; some peri-
glacial mass wasting.
z £ | Reading Circular to linear, rounded hills and ridges. Moderate. Granitic gneiss, granodiorite, and | Multiple nappes. 140 1,364 | Dendritic. Base of slope change to adjacent lowlands. Fluvial erosion; some peri-
E é Prong quartzite. glacial mass wasting,
Gettysburg- Rolling lowlands, shallow valleys, and isolated hills. Low to mod- | Mainly red shale, siltstone, and sand- | Half-graben having low, mono- 20 1,355 | Dendritic Base of slope changes with adjacent uplands and low- | Fluvial erosion of rocks of
Newark erate, stone; some conglomerate and diabase. | clinal, northwest-dipping beds. and trellis, lands. Elsewhere: Arbitrary. variable resistance.
= Lowland
(=]
g Piedmont Broad, moderately dissected, karst valleys separated | Low. Dominantly limestone and dolomite; | Complexly folded and faulted. 60 700 | Dendritic South: Base of slope change to adjacent upland. North; | Fluvial erosion; some peri-
o] Lowland by broad, low hills. some phyllitic shale and sandstone. and karst. Mesozoic red rocks. glacial mass wasting.
o
Piedmont Broad, rounded to flat-topped hills and shallow valleys. | Low to mod- | Mainly schist, gneiss, and quartzite; | Extremely complexly folded and 100 1,220 | Dendritic. East: Base of low to vague Fall Line escarpment. North: | Fluvial erosion; some peri-
Upland erate. some saprolite. faulted. Base of slope change to adjacent lowlands. glacial mass wasting.
£ <~ | Lowland and Flat upper terrace surface cut by shallow valleys; Dela- | Very low. unconsolidated to poorly consolidated | Unconsolidated deposits under- 0 200 | Dendritic. Northwest: Base of low to vague Fall Line escarpment. | Fluvial erosion and depo-
z E < | Intermediate | ware River floodplain. sand and gravel; underlain by schist, | lain by complexly folded and fault- East: Arbitrary. sition,
£ ST | upland gneiss, and other metarorphic rocks. | ed rocks.

'Local relief: 0 to 100 feet, very low; 101 to 300 feet, low; 301 to 600 feet, moderate; 601 to 1,000 feet, high; >1,000 feet, very high.
(Relief categories listed here for Pennsylvania do not necessarily apply to other states or countries.)

’Elevations are in feet,
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SURFICIAL MATERIALS OF PENNSYLVANIA

STRATIFIED SAND AND GRAVEL

Stratified sand and gravel includes flat-surfaced deposits in valley bottoms and hummocky deposits
along valley sides. The valley-bottom deposits comprise clay, silt, sand, and gravel arranged in
distinct layers, which are approximately parallel to the surface. The range of grain size within any
layer is generally small (well sorted), and each layer may be laterally continuous for a few feet
or several hundred feet. The material was deposited either from flowing water of streams (alluvium,
outwash) or in quiet waters of glacial lakes (lake deposits).

The hummocky, valley-side deposits are composed mainly of sand and gravel arranged in distinct
layers, which commonly are steeply inclined and have large contrasts in grain size between adja-
cent layers. The lateral continuity of the layers is generally a few feet or less. These materials
occur in kames or kame terraces, which were deposited by flowing water adjacent to glacial ice.

STREAM TERRACE DEPOSITS

Stream terrace deposits are isolated, narrow, thin to moderately thick deposits of clay, silt, sand,
gravel, and some boulders. The materials are moderately to poorly sorted and occur in layers that
vary from poorly to well defined. Deposited by flowing river water when the streambed was at
the level of the deposit, the deposits occur on long, narrow, relatively flat or gently inclined sur-
faces at various heights above the modern river. The terraces are commonly benchlike, their margins
clearly defined by steep slopes.

GLACIAL DIAMICTS

Glacial diamicts, often called glacial till, are unconsolidated, nonsorted or poorly sorted, non-
layered or vaguely layered deposits consisting of clay, silt, sand, gravel, and boulders. The larger
clasts, cobbles and boulders, generally appear to be floating in a finer grained matrix. Most of
the pebbles, cobbles, and boulders in the diamict are sandstone or siltstone derived from underly-
ing or nearby bedrock. Some far-travelled lithologies, such as igneous or metamorphic rocks, are
locally present. Glacial diamicts are formed by a variety of mechanisms associated with move-
ment or melting of glacial ice. Areas of glacial diamicts shown on the map are defined on the
basis of texture of the matrix, the amount of rock surface covered by diamict, the degree of weather-
ing and soil development, and the degree to which the diamict has been eroded since deposition.

RESIDUUM, COLLUVIUM, AND ALLUVIUM

Differences in the general character of residuum, colluvium, and alluvium deposits are used
to define several areas shown on the map.

Residuum is a surface accumulation of unconsolidated rock debris developed in place by the
processes of physical and chemical weathering operating on the underlying bedrock. Residuum
varies in character from thin accumulations of angular rock fragments broken from the bedrock
by the physical process of freeze and thaw to thick accumulations of unfragmented bedrock that
has been extensively altered by chemical weathering (saprolite).

Colluvium is a hillside deposit of unconsolidated, generally matrix-supported, poorly sorted mate-
rial that has been transported downslope by gravity-driven processes ranging in rate from slow
(creep) to fast (debris flow). Talus is a form of colluvium that lacks matrix and generally offers
poor support for vegetation. Rock fragments in colluvium are generally angular to subangular and
range widely in size. The material originated from weathering of bedrock. Most colluvium in Penn-
sylvania was formed during multiple intervals of the Pleistocene.

Alluvium comprises unconsolidated, well- to poorly defined layers of clay, silt, sand, gravel,
and some boulders. The constituent particles vary from well to poorly sorted and are subangular
to well rounded. Individual layers generally are not continuous for more than a few feet. The alluvium
is a flat-surfaced deposit on valley bottoms into which the modern stream is trenching. Alluvium
is deposited by flowing water in stream channels and on adjacent floodplains.

Plateaus and Deep Valleys Carbonate Rocks

Silty Glacial Diamict

Silty glacial diamict has moderate to abundant
silt and clay matrix. Thickness is variable; diamict
greater than 3 feet in thickness covers over 75 per-
cent of the area of occurrence in northwestem Penn-
sylvania and 25 to 50 percent of the area of occur-
rence in northeastern Pennsylvania. Deposits less
than 3 feet thick are common. The diamict has mini-
mal weathering, has thin soil development, and
generally has suffered little erosion.

Sandy Glacial Diamict

Sandy glacial diamict has moderate to abundant
silt and sand matrix and minimal clay. The diamict
overlies mainly sandstone bedrock. Thickness is vari-
able; diamict greater than 3 feet thick covers over
75 percent of the area of occurrence in northwest-
ern Pennsylvania and 25 to 50 percent of the area
of occurrence in northeastern Pennsylvania. De-
posits less than 3 feet thick are common. The dia-
mict has minimal weathering, has thin soil develop-
ment, and generally has suffered little erosion.

Sandy to Silty Glacial Diamict

Sandy to silty glacial diamict has variable
amounts of sand and silt in the matrix and general-
ly small amounts of clay. Thickness is variable;
diamict greater than 3 feet thick covers only 10 to
25 percent of the area of occurrence, and there is
no diamict on the remaining surface. The diamict
has been moderately weathered, has moderately
thick soil development, and has been moderately
to severely eroded.

Sandy to Clayey Glacial Diamict

Sandy to clayey glacial diamict has variable
amounts of sand, silt, and clay in the matrix. Thick-
ness is variable; diamict greater than 3 feet thick
covers less than 10 percent of the area of occur-
rence, and there is no diamict on the remaining sur-
face. The diamict has been deeply weathered, has
thick soil development, and has been largely re-
moved by erosion.

Flatsurfaced to gently sloping uplands developed
on mixed rock types are generally covered with
thick (>5 feet) residuum. The uplands are dissected
by steep-sloped valleys, which have some colluvium
on the hillsides and thin (<3 feet) alluvium in nar-
row valley bottoms.

Ridges and Valleys

Long, steep-sloped, curvilinear ridges developed
on resistant sandstones have broken rock at their
crests and/or thick talus or colluvium covering most
of the adjacent hillsides. The colluvium is general-
ly thickest on the lower parts of the hillsides. Broad
to narrow, low-relief, interridge valleys are devel-
oped on less resistant rock types and have thin to
moderately thick (3 to 5 feet) residuum on the crest
of low hills and some thin to moderately thick col-
luvium on the hillsides. Thin to moderately thick
alluvium occurs in narrow drainageways.

Mixed Topography and Rocks

Mixed topography developed on mixed rock
types has moderately thick residuum on upland sur-
faces and thin to moderately thick colluvium on
hillsides. Thin to moderately thick alluvium occurs
in the valley bottoms.

Carbonate rocks underlie lowland areas having
low relief and poorly developed surface drainage.
Both open and filled sinkholes are common. Thin
to moderately thick residuum covers most of the
surface, but bedrock outcrops are locally common.
Thin to moderately thick colluvium derived from
adjacent, noncarbonate uplands occurs in some
places along the margins of the carbonate areas.
Alluvium is generally thin.

Igneous and Metamorphic Rocks

Igneous and metamorphic rocks underlie broad
upland areas having smoothly rounded and nearly
flat hilltops, which grade laterally into smoothly
shaped and gradually deepening valleys. The up-
land surfaces are underlain by very thick (>10 feet)
saprolite. The upper parts of the hillsides are un-
derlain by thin to thick saprolite, and the lower parts
of the hillsides are underlain by thin to thick col-
luvium. Thin to thick alluvium covers the broad
valley bottoms and grades into the colluvium at the
base of the hillsides.

Residuum and Landslides

Mixed topography developed on mixed rock
types has moderately thick to thick residuum on the
upland surfaces and moderately thick to thick col-
luvium on the hillsides, Up to 30 percent of the sur-
face is underlain by landslide debris, particularly
in the southwestern five ¢ounties. The landslide
debris in many places comprises chaotic mixtures
of residuum, colluvium, and bedrock, which have
moved down the hillside by gravity-driven sliding.
Alluvium is thin to thick.



LIMESTONE AND DOLOMITE DISTRIBUTION

IN PENNSYLVANIA

COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF
CONSERVATION AND NATURAL RESOURCES
BUREAU OF TOPOGRAPH!IC AND GEOLOGIC SURVEY
www.dcnr.state.pa.us/topogeo

0 10 20 30 40 50 MI
Il T : T T T Il T T ‘[I
0 20 40 60 80 KM
790 780 77° 76°
SESEN I e N Lo D L . a0
ERIE | WARREN | McKEAN | POTTER | TiIocA ! BRADFORD Yl SUSQUEHANNA '\ \‘
' ' | | . v, g
_; *I ! ! il- ! | wavne -~ ‘%7
' CRAWFORD r j | \ I
l | | | . ||. | | ?.?
* i 0 Y
! | ! | | | | 4\ =
4 . i ' A .
Sy —— _' e — . | i wyomng [/ ! 1750
! I'H vENﬂNGO‘! Dol 1 {\)P_- =2 LT‘ K\ i —f— ----- T '/ / li ’/ {ls
i-—_‘——-—..J-——[’J I | # i LGRS !_ ________ LYCOMING SULLIVAN 7 '1 FARNASS
ERGER T e e ! . V) t~L, ©
: MERCE i L :‘~—-I g ¥ [ " cLinTon 1\ \ ,/ AL :. 2 RE B
| T - : ‘ J \ BN T Luzerne - N RS
. rr' P RS L ! S ! / S &
' ] i/ : -7/ f O IS
!J ‘q &‘ | fFF‘gRSON“t":-‘__h_émHE g i (- h- '\ :k;’f"' " MONROE | /
' . % po GL L - “ = -
m { ‘ 'I.\—“ . — _}"—‘ COLUMBlA - . :
lq I g i , CENFRE
"‘ Ly )
!

3 - et
)lj;;;mu
s

“,,,.,i,munu! lﬂw 1 .

LLP /
i I.Nmz—*j e 5 /<
) W - .
” ) 7 :

4 / ' : ; J'

|||

L

£
£ | BEAVER

| " ALLEGHENY ,f Il
N

s

¢
wésf’monamo J 4 IMBERLA

SOMERSET

77°

EXPLANATION

Area underlain by flat-lying, generally thin, but locally
thick, limestone beds, which are discontinuous in
places and are commonly interbedded with shale.

Area where limestone, dolomite, or both are at the surface.
Layers are usually strongly folded and steeply dipping. In-
cludes economically important high-calcium limestones of
the Kinzers, Annville, Benner, and Keyser Formations and the
Cockeysville Marble, as well as the high-magnesian dolo-
mites of the Ledger Formation and the Cockeysville Marble.
This area is most susceptible to sinkhole development.
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Area underlain by the generally flat lying Pennsylvanian
vanport Limestone, a high-calcium limestone. This limestone
is generally overlain by less than 100 feet of sedimentary
rocks, exceptin the southern part of the area.
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LIMESTONE AND DOLOMITE DISTRIBUTION IN PENNSYLVANIA

Carbonate rocks, consisting of limestone and dolomite, are significant among the
great variety of rock types in Pennsylvania. These rocks affect man’s activities in three
major ways: as hazards, as mineral resources, and as groundwater reservoirs. This
map shows the distribution of limestone and dolomite in Pennsylvania and will be of
assistance to those engaged in planning and development in these carbonate areas.

HAZARDS—Carbonate rocks can present potential construction problems and hazards
due to the presence of solution cavities and bedrock irregularities in the subsurface
and sinkholes at the surface. The cavities are the result of the gradual dissolving
of the rock by water, particularly along fractures or joints. In turn, joints and cavi-
ties are enlarged and can form caves. Related features, such as surface depressions
and sinkholes, are caused by the movement of surficial materials into the cavities
shaped by the dissolving process. sinkholes also can result from the collapse of the
roof of a cave. Because the potential exists for sinkhole development in most of the
carbonate rocks of Pennsylvania, areas underlain by these rocks should receive a
thorough subsurface investigation prior to construction so that remedial measures
may be designed to cope with these hazards. These investigations should include
local geologic mapping, test borings, and possibly geophysical surveys to establish
subsurface conditions for such structures as highways, dams, bridges, disposal sites,
transmission lines, and buildings.

RESOURCES-Limestone (CaC0s-rich) and dolomite (MgCO,-rich) are major sources of
mineral raw materials for the construction, agricultural, and manufacturing indus-

tries of the Commonwealth. Except for coal, carbonates are the major rock type
mined in Pennsylvania, accounting for about 80 percent of all nonfuel mineral pro-
duction. Significant uses of mined limestone and dolomite in Pennsylvania include
(1) crushed stone for roads, concrete, and railroads; (2) agricultural lime and grit;
(3) the manufacture of cement; (4) fluxstone and refractory materials for the steel
industry; (5) acid neutralization; (6) raw material for the glass industry; and (7) min-
eral fillers and whiting. Thus, the carbonates in various parts of Pennsylvania should
be recognized as a valuable mineral resource, and land use planners should take
this into account.

WATER-Because of the development of solution cavities in carbonate rocks, these
rock formations may contain and yield large quantities of underground water. Areas
underlain by limestones and dolomites may supply the water needs of a community
through the proper development of the subsurface water resources. Those charged
with the planning and development of water supplies should recognize the exis-
tence of this valuable underground water source.

The permeable nature of the carbonate rocks also makes them natural conduits
for conveying solid and liquid wastes. Using these conduits, contaminants can rapidly
enter the groundwater system and travel long distances underground over a rela-
tively short period of time. Therefore, it is important to be particularly careful in con-
ducting industrial, agricultural, or construction activities in limestone-dolomite areas
to prevent the contamination of valuable groundwater resources.

STATEWIDE REFERENCES

ES 11 Sinkholes in Pennsylvania, W. E. Kochanov, 1999, 33 p.
G 66  Geology and biology of Pennsylvania caves, W. B. White, ed., 1976, 103 p.

Map 1 Geologic map of Pennsylvania, T. M. Berg, W. E. Edmunds, A. R. Geyer, and others,
compilers, 2nd ed., 1980. Scale 1:250,000 (1 inch=4 miles), 3 sheets.

M 20 Limestones of Pennsylvania, B. L. Miller, 1934, 729 p.
M50 Atlas of Pennsylvania’s mineral resources.

Part 1, Limestones and dolomites of Pennsylvania, B. J. O'Neill, Jr, 1964, 40 p., 6 maps,
scale 1:250,000.

M50 Atlas of Pennsylvania’s mineral resources.

Fart 1, Supplement, Limestones and dolomites of Pennsylvania, G. E. Deasy, P. R.
Griess, R. F. Balazik, and J. W. Burtnett, 1967, 83 p.

Fart 4, The distribution of limestones containing at least 90 percent CacCo, in Penn-
sylvania, B. J. O'Neill, Jr, 1976, 2 p., 1 map, scale 1:500,000.

M 83  Reconnaissance survey of potential carbonate whiting sources in Pennsylvania, S. W.
Berkheiser, Jr., 1983, 53 p.

OTHER PUBLICATIONS

PUBLICATIONS ON LIMESTONES AND DOLOMITES-For publications dealing with lime-
stones and dolomites in local areas of Pennsylvania, please refer to Pennsylvania Geo-
logical Publications, available on-line at www.dcnr.state. pa.us/topogeo/pub/pub.htm,
and upon request from the Pennsylvania Geological Survey, Department of Conser-
vation and Natural Resources, P. O. Box 8453, Harrisburg, Pa. 17105-8453.

Recvcled Paber -

OPEN-FILE REPORTS-Open-file reports on sinkholes and karst-related features of
various counties in central and southeastern Pennsylvania are available for inspection
at the Pennsylvania Geological Survey office in Harrisburg; copies of these county
reports are also available for a price to cover copying and handling. For further infor-
mation, please contact the Survey at the address listed in the previous paragraph.
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Sinkholes and surface depressions are subsidence fea-
tures. The surface expression of these features 1s a resufl of
water transparting residual matenal and soil through subsur-
face pathways established by the dissolution process Both
features are typically circular in shape and can vary in size
Sinkholes exhibit an actual break or hote on the land surface,
whereas surface are generally bowl-shaped hol-
faws that da ot show this land-surface break Caves are farmed
as fractures widen by dissalution, creating large openings
the rocks

Karst features often impact public safety and health Sub-
sidence and water-quality problems have been assoclated with
karst topography for many years Gradual subsidence or the
sudden callapse of the land surface can cause senous damage
to urban structures, utilities, and roadways In addition, karst
features serve as duwect recharge zones to focal and regional
aquifers, making these areas highly vulnerable to groundwater
contamination

MAP 10 - DENSITY OF MAPPED KARST FEATURES IN SOUTH-CENTRAL AND SOUTHEASTERN PENNS

KARST DENSITY MAP—AN INNOVATIVE APPROACH TO VISUALIZING KARST FEATURES

In 1985, the Pennsylvama Geological Survey began in-
vestigations to map karst features throughout the comman-
wealth Resufts of these investigations were released as a
series of county-based open-flle reports (see "References”)
For each county karst surface features were located through
an extensive review of aerial photographs (taken in the 13405
70s) and a subsequent field survay Identifled features were
then transferred to scale stable, 7 5-menute topographic base
maps. Additional Karst features were compiled from municipal
questionnaires and published and unpublished data sources
Although not Xarst features, small surface mines may be simi-
lar in appearance to karst subsidence features This is most
apparent where such a mine has been abandoned for a lang
period of time. For this reason, surface mines were identified

0 the sl oA

After completion of the open-file reports, karst features
and surface mines were digitized as point dara from the topo-
graphic base maps using GSMAP software from the U S Geo-
logrcal Survey Points were positioned in the best-determined
center of surface depressions, sinkholes, and surface mines,
and at the entrance points of caves Coordinates and feature
Lypes were saved m ASCI files, which were faler converted to
Microsoft Excel 2000 spreadsheet files, Shapefites were created
from the inventoried data, and point localions and feature at-
tributes were spot-checked against the corresponding features
an the original maps Corrections ta the data were made where
applicable The resultant data fite served as the basis for the
density layer calculations

As a result of the mventary, 111,715 individual points

DENSITY LAYER CALCULATION

To create the digital density surface, ESRI Arcview 32
software was used to divide the study area Into 25- by 25-
meter (82- by B2-foat) grid cells and to count the Karst data
points that fell within the area of a 250-meter (820-foet) search
radius frem the center of each cell ¥he number of paints di-
vided by the search area (approximately 0 2 square kilometer
[0 .08 square mile ar 39 acres]) represents the karst density
value of a cell ARer the density value was calculated for the
first cell, the search area was shifted to the next 25-square-
meter grid ceil, and the floating process was repeated until all
of the cells were assigned a density value. This process
smoothed Ihe density data aver the study area Grid cells were
then assigned a color using an ESRI ArcMap 83 "quantle’
gradatian of density values Qn the map, red represents more
than 150 karst features per square kilometer (nearly 400 per
square mlle) The darkest green colar indicates that at least
one karst feature falls within the 250-meter search radius of
the cell

DISCLAIMER

Fihiile 1Pns map b wsph i EAr BAd SYLATATE MIE
Foen, i1 e At 3 I IALGY PO Tl MR s
tigations

The occurrence of a sinkhole ar surface depression de-
pends on numerous factars, including rock type, geologic struc-
ture (e g, fractures, jonts, and fauits), surface and subsurface
hydrology. surficial materials (particuiarly in the glaciated areas
of and Letigh Counbies), and iand use. On the

were compiled for 14 counties {107 7 5-minute )
Karst features make up approximately 98 4 percent of the
paints 1n the database: 96 percent, surface deprassions; 2 3
percent, sinkhales; and 0.1 percent, cave entrances. Approxi-
mately 1 6 percent of the data points were surface mines,
which were not ncluded in the density layer calcutation

rm‘gﬁ_-rmu "
VAR AL

PRANKLI

IR

map, colar shows the density of karst features over 3 given
area. Although orange and red indicate areas where karst fea-
lurea are nepipteted bs be more abundant, 1t does not guaran-
AER that s Welhokts will occur in these areas Conversely,
ABRAICAD OCOW I Ak e F hanE AT Rave

DENSITY OF MAPPED KARST FEATURES IN SOUTH-CENTRAL

been observed The accurrence of sinkhotes, therefore, s not
restricted to the high-density areas delineated on the map.

On the map, a lew karst density vaiues are shown out-
side the mapped fimits of carbonate bedrock. There are several
possible reascns for this Uncensolidated surficial matenal,
such as coluvium or glacial sediment, can conceal the contact
between noncarbonate and carbanate bedrock In addition,
due to the nature of the compilation of the 1980 "Geologic Map
of Pennsylvania” on which the digital formaticn contacts were
based, some limits of carbonate areas could be off by several
hundred feet, and smatl areas of carbonate rocks may fot be
shown Undetected faults may also account for karst density
values accurring outside the areas of carbonate racks
Tppre FdBnd il PR alechgd 100 Aenay anil F Qriu-
Lot & W sovil aln pelle tied W cedraihing th Wia &
urmweatier, Lrhandas oo CAn immdk the Suace sareson of
Karst features, thereby impacting the interpretation of aerial
photographs and the locating of features during subsequent
field surveys Thus seme karst fealures, especially surface de-
pressions, are commonly underrepresented in urban settings
Sinkholes may be skewed in distnbution toward urban areas
because of a greater hkelihcod of berng recorded when they
cause problems

Because of the factors mentioned above, the scale of
compilation, and the conversion of areal features to point data,
this map should not be used to predict the location of future
sinkholes or to carrelate numbers of karst features to specific
formations

LOCATION OF AREA*

“Gray ndicates area of 7 5 minUte quadrangles that show karst density data
Blue represents areas whera carbonale rocks are ac Lhe surface
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MAP CREDITS

Karst

The karst features used far the density analysis are
from oper oris by W E Kochanoy and sthers
of the Pennsylvama Geolagical Survey, 1987-95 :sce
“References” for a compiete ist) Kacst features were
digiiized by Survey Intems and Kochanov, 1985-95
and coordinales and other atinbutes were mported
inlo Shicrosaft Excel files oy Kochanov, 1994-95
Karst density analysis by § O Reesc, Penasylvania
Geological Survey, 2003 based ap shapeliles gen-
erated by Reese, 2002-03, from che Excel files ESAL
Arcview 32 software was used to do the analysis
el i et ek bl L

Geaology
Locabons of carbonate rmcks are sightly modiied tiom
Gevlogic Map of Penasylvara, compiled by T M Berg
and others (1980, Pennsyivank Geological Survay
ser.Map 1 2nd eo, scale 1:350,000, 3 sheets) The
Jatxer map vias prepared as a data set by C E Miles,
T G Whitfield } G Kuchinski and others (Sedrock
Geotogy of Pennsyivama 2001, Pennsylvania Geologh
cal Survey, ath ser , scale 1:250,000)

Base Map

Urban areas are from tha data sex Urban areas of en-

Syivania—PA Explorer CD ROM edition by Joe Bishon

(1998, Universily Park, Gap Analysis Program, Environ®

mental Rasources Research Institute, Pennsylvania

Stare Universily)

State and county lnes are skgntly modified from an un-

punhished municipality data set (Pennsylvania Depart

ment of Environmenlal Protection, 1999, 1:24,000-scale

accuracy)

Quadrangle lines are from shapeiiles crealed by M €

Moore of Ihe Pennsylvania Geological Survey (1990

unpublished) using ESAI Atlas GIS softwarz
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NATIONAL WETLANDS INVENTORY
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' User Remarks:

This map is for general reference only. The US Fish and Wildlife Service is not
responsible for the accuracy or currentness of the base data shown on this map. All
wetlands related data should be used In accordance with the layer metadata found on
the Wetlands Mapper web site.
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NOTES TO USERS

This map is for use in administering the National Flood Iniufi Progrm H cous
ol necessanly identity all areas sublect lo Sanrkng, parsculsdy frwm foc
drainage sdwtas of small size The m-mml}\t m -mM shéid b
consulled Rir pudibin WHiS1GD of Apibondd Racie

To. chida more WiGIALT i aEee whad Bans oo EMvstem
(BFEs) and/dr Roodways have been users are 1o Consult
the Flood Profiles and Fioodway Dals and/or Summery of Stllwater Elevations
tables conlained within tha Ftood Insurance Study (FIS) report lhal accompanias
this FIRM. Users should be aware ihal BFEs shown on the FIRM represent
raunded whole-foot elevations Thesa BFEs are intended for flood insurance rating
purposes anly and should not be used as Ihe sole source of flood elevation
information. Accordingly, fieod elevalion dala presented in the FIS report should be
utilized in conjunction with the FIRM for purposes of conslruction and/or fioodplain
fmanagementL

Baundanes of lhe loodways were computed at cross sactions and mlerpolaled
between cross sections The floodways were based on hydraulic considerations
wilh regard lo requirements of the Nalional Flood Insurance Program Flaodway
widlhs and olher pertnent floodway data are prowided in lhe Flood Insurance
Study repor for this junsdiclion

Certain Nroms red |n Sparsll Food Harard Aman maj be fmkkadeé by Nood
eantrol structures Ridar 10 mn Flomd Priokschon Midsulms” of the Flood
Insurance Study report for informalion on flood conlral structures for this
junsdiction

The projection used in the preparelion of Lhis map was Universal Transverse
Mercalor (UTM} Zone 18 Horizontal datum was NAD 83, GRS80 spheroid
Differences in datum, spheroid, projechon or UTM zones used in the preduction of
FIRMSs for adjacent [unsdiclions may result in sllghl positional differences in map
features across Juril Thes: do not affect the
accuracy of Lhis FIRM

Flood elevabons on thie map are referenced lo the North American Vertical Daum
of 1888. These food elavalions must be compared lo sluclufe and ground
elevatons refarenced to the same vertical datum For information regarding
canversion between tha National Geodebc Vertical Datum of 1929 and the Nerth
American Vertical Datum of 1988, viel lhe Nationat Geodelic- websile at
hitp /fwww ngs noaa gov/ ar conlac! Ihe Nalional Geodetic Survey ai Hup Riicwring
addrass.

Spalial Referance System Division
National Geodelic Survey, NOAA
Silver Spring Metro Center

1315 East-Wesl Highway

Silver Spring, Maryland 20810
(301) 713-3191

To obtaln currenl elevation, and/or localion lion for banch
marks shown on this map, please coniacl the Information Services Branch of tha
Nalional Geodetic Survey al (301) 713-3242 or visit its websile at
htto:/hwww.ngs.noaa gov/-

BASE MAP SOURCE: Base map files were obtained in digital spatiel data formal
from the Commonwealth of Virginia and Delaware Counly Road centerlines,
streamlines were provided by Delawate County. The Delaware polilical boundary
was downloaded from the 2006 TIGERMLine files and 2002 digilal
nrmupho‘lngmphs ware provided by the Virginia Geographic Network Division of its

Planning (VGIN) ji were made lo specific
bass map vulnms Io afign them to 1°=200" and 1"=400' scale VGIN orthophotos

Based on Ihe above menlioned digitel onthophotographs ihis map reflecls more
delailed and uptodate stream channel configurations and floodplain
delineations lhan those shown on Ihe previous FIRM for this junsdichon The
floodptaing and foodways Lhal were Lransferred from Lhe previous FIRM may have
been adjusted lo conform to these new slream channel configurations

S St L S TS e Dueboc) O ek L arviLale ) the
time of publicatan Because changes due to annexations or de-annexalions may
have oocurred after this map was publistied, map users should contact appropriate
cammunity oficials (o verify curent corporate limil locations

Please refer (o lhe separalely prinfed Map Index for an overview map of ihe
county showing the Layout of map panels; communily map repository addresses:
and a Listing of Communiiies Lable containing National Flood Insurance Program
dalas lor each community as well as a lising of the panels on which each
community is located

Contaci lhe FEMA Map Service Ceonter at 1-800-358-9616 for information on
available products assodsled with lhis FIRM Avalable producis may include
previously 1ssued Letters of Map Change, a Flood Insuranca Study repori. and /or
digital versions of his map The FEMA Map Service Center may also be reached
by Fax at 1-800-356-9620 and rla website at hitp //msc.fema gov/

If you have gquestions about Lhis map or questions conceming the National Flood
Insurance Program in general, please call 1-877-FEMA MAP (1-877-336-2627) or
visil Ine FEMA websile al jiip Twaw s o tnsaaiifp

Zatvahin' iy M Uy Hsaid
d-nwiwm&m {FIS) for detailed Niood efevation Information
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- SPECIAL FLOOD HAZARD AREAS (SFHAS) SUBJECT TO
INUNDATION BY THE 1% ANNUAL CHANCE FLOOD

The 1% annual chance flood (100 year flaad), also known as the base flood, 1S the fload thal

hasa 1% chance of bemp equaled or exceeded In any gven year. The Special Fiood Hazard Areais Lhe

3rea sublect to Mooding by the 1% annual chance flood.  Areas of Speval Fiood Hazard include

Zones A, AE, AH, AO, AR, A99, ¥, and VE. The Base Fiuod Elevation is the watersurface

Wredie it td Ly arhal D300l B

ZONEA W Bz Faod Wiiin 4Fartieat,

ZONE AE Base Flood Elevations determined.

ZONE AH Flood depths of | to ] Teet (usually areas of ponding); Base Flood
Elevalians deteimine

ZONE AQ Flood depths of 1 to 3 feet (usually sheet flow on sloping terrain), average
depths determined ~ Far areas of alluvial fan flooding, velacities also
determined

20NE AR mmmuli—vhmuhmwx% anmm chance
'Ww’ ) CEoateh Yl [P st LI P Zone AR

LI o T res\ured to provide
prolection from Lhe 1% annual chance or greater flood

ZONE 299 Area to be protected from 1% annual chance Hood by a Federal flood
prolection system under construclion; ne Base Flood Elevatians
determined

20NEV Coaslal flood zone with velacity hazard (wave acuon); o Base Flood
Elevations determined

ZONE VE Coaslal fiood zone with veloclty hazara {wave action); Base Flood
Elevations determined

B Fo0DWAY AREAS IN ZONE AE

The floodway 15 the channel of a stream plus any 2dfacent foodplain areas that must be kept free
of zn(roachment 50 that the 1% annual chance food can be carvied without substantial increases
n fiood heigh;

OTHER ALQOD AREAS

Aveas of 0 2% annual chance flood; areas of 1% annual cnance flood with
average depths ol less than L foot or with drainage areas less Lhan L
square mile; and areas prolected by fevees froni 1% annual chance food

[ ] omerareas

ZONE X Areas determined Lo be oulside the 0 2% annual chance floodplain
ZONED Areas in which fiood hazards are undelermined, bul possible

[N  COASTAL BARRIER RESOURCES SYSTEM (CBRS) AREAS
[ ] OTHERWISE PROTECTED AREAS (OPAS)

CBRS areas and OPAs are novmally located wilhin or adjacent to Special Flood Hazard Areas,
19 annual chance fioodplain boundary

2% annual chance Noodpialn boundany

Floodway boundary

Zone & baundary

CBRS and DPA boundary

Boundary dding Special Flood Harard Areas of different Sase
iood Elevations, Mood depins or Mlood velocim

Base Flood Elevaton Iine and value; elevation n feet!
Base Fiood Elevabion value where uniform wilnin zone; elevation

——513

{S5E1) n feet?
* Referenced t Lhe North Amencan Vertial Dalum of (988
A" Crosh section kel
e ——(8" Tasect
B87°0745", 32°2230" Srrguapnic ;ug;t;maus referenced to the North Amenican Datum
4276000 M 1000 St a1l Tranyessss Fen,sir gL wafcihy, ot L
5000 fagt grid Licks: Pennsylvamia State Plane coordinale
600000 FT system (FIPSZONE 1702), Lambert Conformal Conc
projection
DX5510 x Eﬁ{'ﬁ"p;,'.:ﬂ: {see explanation in Notes 1o Users section of this
oM 5 River Mile
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NOTES TO USERS

This map is for use in admimistenng the Nalional Flood Insurance Pragram |t does
0ol necessarily wentfy all arsas subjecl to flooding paruculary from local
dranage sources of small size The community map repository should be
consulted for possible updaled or additional lood hazard infarmaban.

To obtain more detaled information n areas where Base Fiood Elsvations
(BFES) and/ar have been users are to consull
the Flood Profiles and Floadway Dale andsar Summary of Slllwaler Elevations
lables conlained within the Fload Insurance Study (FIS) report Ihat accompanies
this FIRM. Users should be aware that BFEs shown on the FIRM represenl
rounded whole-fool etevations. These BFEs are intended for fioed insurance rabng
purposes only and should not be used as lhe sole source of llood elevation
informalian Accordingly, flaod elavation dala presanied in the FIS reperl should be
utilized in conjunclion with the FIRM for purposes of construction and/or floodplain
manegement

Boundaries of lhe floodwaye were compuled sl cross seclions and interpclated
between cross sections The floodways were based on hydraulic consideralions
wilh regard to requirements of the National Flaod Insurance Program Fiaodway
widths and other pertent floodway dale are prowided in the Flood Insurance
Study report for lhis jurisdiction

Cartal Wireit el 1 Gpetisl Flood Huesdl Ass tiky e promciond by flood
donlrl plragtured Fahr 1o 52t 24 “Fia Promchod Massnes® o the Flood
Tty mport dirt

L
pnsdictan

The projection used in lhe preparation of lhis map was Universal Transverse
Mercalor (UTM) Zone 18 Horzontal datum was NAD 83, GRS80 spheroid
Diffesences in datum, spheroid, projeciion or UTM zones used In the production of
FIRMs for adjacent jurisdictions may result in sllghl positional differences in map
fealures across Thest o not affect he
accuracy of this FIRM

Raod o TR TR T AT b THI HON ATt Yol Twasn
af 1988, These fload elevations musl be compared to slructure and ground
elevations referenced 1o the same vertical datum For iformalon regarding
onyanen batwann the Natiel Queodvte Virkall Qahur of 1578 #nd the Norih
Amencan Vertical Datum of 1988, visit lhe Nelional Geadelic Survey websile at
http /Avww ngs noaa gov/ or conlact ihe Nalional Geodetic Survey al the following
address

Spatial Reference System Division
Natonal Geodetic Survey, NOAA
Silver Spring Melro Cenler

1315 Easl-West Highway

Silver Spring, Maryland 20910
(301) 713-3191

To oblain cument elevation andlor localion for banch
marke shown on this map, please conlact the Information Services Branch of lhe
Natonal Geodetic Survey al (301) 7133242, or wisit ils websie at
htip.J 51033 gov/

BASE MAP SOURGE: Base map files were ablained in digital spalial data format
from the Delawere Valley qulz)ﬂal Planning Gommissian and Delaware County
Road were provided by
Oclaware County The coun!y boundnry was downloaded from the 2006
TIGER/Line files 2002 and 2005 digilal orlhophotogiaphs were provided by ihe
Delaware Valley Regional Planning Commission Adjusiments were made lo
specific base map lealures to align them Lo 1°=200" scale orthophalos

Based on updated lopographic mformaton, lms map reflects more detaried and
up-lo-date stream channel than
those shown on the previous FIRM for this Junsdlcnon As g result, the Flood
Profiles and Floodway Data tebles may reflect stream channel distances Ihat
differ from whal 13 shown on the map Also, the road to floodplain relalionships for
unrevised slreams may differ from what 13 shown on previous maps

Corporate limits shown on this map are based on Lhe best data avallable al the
ume of publication Because changss due 10 annexations or de-annexations may
have accurred after Ihis map was published map users should contacl appropriate
communily officials to verify current corporale hmit ocations

Please refer o |he separalely printed Map indox for an overview map of the

county showing the layout of map paneis, community map reposiory addresses,

and a Lishng of Commumibes table contaning Natonal Flood Insuranca Program

dates for sach community as well as a lisng of the panels on which each
e

Conlact Ihe FEMA Map Service Center al 1-800-156-0616 for information on
available producls associaled with this FIRM Avallable producls may Include
previously 1ssued Letters ol Mep Change. a Flood Insurance Sludy report, and /o
digital versions of this map The FEMA Map Servica Center may also be reached
by Fax al 1-800-)58-9620 and its website al hitp:/msg fema gov/

If yau have questiona about this Map or questions conceming the Nationat Flood
Insurance Program in gengral. please call 1-877-FEMA MAP (1-877-336-2627) or
visit the FEMA website al fittg fiwie festts gawiinnessinio
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- SPECIAL FLOOD HAZARD AREAS (SFHAs) SUBJECT TO
INUNDATION BY THE 1% ANNUAL CHANCE FLOOD

The 1% annual chance Niood (100 year fload), akso nown 2s te pase fioad, is the fload thal

a5 a 1% cnance of berng equaled or exceeded In any gven year. The Special Fiood Hazard Area ks Lhe

area sublect W Nooding by the 1% annual chance flood,  Areas of Spaciai Flood Hazar inchwe

Zones A, AE, AH, AO, AR, A%9, V, and VE. The Base Flood Blevatum is the watersurface

elevation of Lhe 1% annual chance flood

ZONE A Yo Bt Pt P om Srrming

ZONE AE B Heng Be i 0 Srm e

ZONE AH Flood depths of L to 3 feet (usually areas of ponding); Base Fload
Elevauans deteimined,

ZONE AD Flood depths of 1to 3 feet (usually sheet flow on slooing Lenain), average
depths determined ~ For areas of alluvial fon fooding, veloc Lies also
determined

ZONE AR Snecalllcodlasaraliseal(ormesty/oiocected tiom the 1% annual chance

ontrol system that was subsequenlly decertified, Zone AR

lood by a
s that the former Road Contro system 1 being restored to oravide
proleclion from Lhe 1% 2nnual chance or greater

ZONE ABY Area to e protected from L% annual chance figod by a Federal flood
proleclion system under construclion, no Base Flood Elevalions

ZONE V Coaslaj oad zone wilh velacity hazard (wave action); no Base Flood
Elevations determn:
ZONE VE Coaslal fivod zane with velacity hazard (wave action); Base Fiood

Elevations determined.
B rLooDwAY AREAS IN ZONE AE
The floodway 1s the channel of a siream plus ary agdjacent floodplain areas Ihat must be kept free
of encroachment so that the 13 annual chance flood can be carried without subslanbial increases.
in flood heights
OTHER FLOOD ARFAS
ZONE X Areas of 0 2% annual chance flood, areas of 1% annual chance flocd with

average deptns af less than 1 foot ar with dramage areas less than |
square mile, and areas prolected by levees from 1% annual chance flood

:l OTHER AREAS

2omn, i ST bt
ZONED Areas in which tocd hazaids are undelermined, but possibie

m COASTAL BARRIER RESOURCES SYSTEM (CBRS) AREAS

OTHERWISE PROTECTED AREAS (OPAS)

CBRS areas and OPAs are normaliy located wilhin or adjacent to Special Flood Hazard Areas,

I

@ 2% annual chance floodplaln boundary
Floodway boundary

Zone & boundary

CBRS and OPA boundary

Boundary dwiding Special Flaod Hazard Areas of different 8ase
Fiood Elevanons. flood depins of food velocibes,

Base Floog Elevation line and value, elevation in feet?

e 513

Base Flaod Eievalion valye where umfgnm wilmin agne, elevalion
(€L %n) b

n feet
* Referenced Lo the North Amencan Vertcal Datum of 1968
A —a Crosk Rectign Fre
B—— 3, Transect wag
dOT4S" 32°22'30" Geomaphic cogrdnates referenced Lo the Hoh Ameran Datu
87°074S", 32°2230 it
4276000 M 1000-meter Universal Transverse Mercator grid values, zone 16
5000 fagt grid Licks_Pennsylvama Stale Plane coordinate
600000 FT system {FIPSZONE 3702), Lambert Coaformal Conic
piojecton
Bench mark (sea explanation in Nates to Users section of Lhis
DX5510 x FIRM panel)
oM15 River Mile
W RERGITORY
Moty i g al Wikl it i Wi ey
EFFECTIVE DATE OF GOUNTYWIDE
FLOOD INSURANCE RATE MAP
e
EFFECTIVE DATE(S) OF REVISION(S} 10 THIS PANEL
21w )
bectleivial it - -mwmmmum g Flocdd Mozl
Sy, 'ttt wpORE MOOMRSTRE Inormabion, and 1o incarporate previousty Issued Letters
o i

For community map revision histary priof to countywide mappieg, refer ta the Community Map
Hrstory table located in the Flood Lnsurance Study report for tis Junsdicion

To delermuae if flood isurance is avallabie i this community, contacl your insurance agent or call
P oot opran B by

MAP SCALE 1" = 600"
a 500

1000
ey yIe—— FEET
[ —— =3 METERS
150 o 150 300

ALL JURISDICTIONS
PANEL 64 OF 250

(SEE MAP INDEX FOR FIRM PANEL LAYOUT)

CONTAIN:

PENNSYLVANIA
coMMuNITY
DRGORIOND FAMOS  Lboult 0084

folice 10 Use The Map Number snown below shoud be
usea when piacing map o-da:s Ihe Communily Number
SRS above ShoLd B used on msurance 43p 1LaUGTE lan
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NOTES TO USERS

This map 1s for use n administering he National Flood Insurance Program |l does
not necessaily identfy all areas subject to flooding, particulary from local
drainage sources ol mail size The community map repository should be
consufied for possible updaled or addhional fiood hezard informalion

To oblain more detalled mformation in areas where Base Ficod Elevations
(BFESs) and/or have been users are lo consull
lhe Flood Profiles and Floodway Data and/or Summary of Stilwater Elevations
tables conleined within the Flcod Insurance Study (FIS) report lhal accompanies
lhe FIRM Users should be aware that BFEs shown on lhe FIRM represent
rounded whole-fool elevatrons These 8FEs are inlended for lood insurance raling
purposes only and should nol be used as the sale sourcs of flond elevalion
nformation Accordingly, flood etevabion dala presented in the FIS repori should be
utihzed in conjunction with the FIRM lor purposes of conslruclion and/or floodplan
management

Boundaries of the floodways were compuled at cross seclions and interpolated
between cross sections The floodways were based on hydraulic cansiderations
with regard to requirements of the National Flood Insurance Program Floodway
widths and ather perlinenl floodway data are provided in the Flood Insurance
Study report for Lhis junsdicon

Coripats it 4 A Spackal Flood Hazard Areas may be prolected by flood
contral structures. R wr Zaciim 2 4 ‘Flood Protechan Measures” of the Flood
Insurance Sludy report for informalion an food confrol slructures for Uus
jurisdiction

The projection used in the preparalion of this map was Universal Transverse
Mercalor (UTM) Zone 18 Horizontal datum was NAD B3 GRS80 spherod
Differences in dalurn, spheraid projection or UTM zones used in the producnon of
FIRMo for adjacent jurisdiciions may result in slight positional differerces in map
features across j These da not affect Ihe
accuracy of lhis FIRM

ot wlytvationt on Wit map o2 the Heth Liiciin Vardesl Owham
of 1988, These ficod dmn must be compared lo sluclure and ground
elovatons referenced to the same vertical datum For information regarding
conversion betwean the Nalional Geodetic Vertical Datum af 1929 and Ihe North
American Verhical Datum of 1988, wisil Lhe National Geodetic Survey website al
hiip #www ngs noaa gov/ ar contact the National Geodetic Survey at tha foliowing
address;

Spatial Reference Syslem Division
National Geodetic Survey, NOAA
Siiver Spring Melro Centar

1315 East-West Highway

Silver Spring, Maryland 20910
(301) 713-3191

To obtaln currant clevalion, and/or location i jon for bench
marke showa g Lhis map. - Indormatan Bonnows Banch of the
Hwions Geodshe swm - D;gu TIZIZAL, of Wt dy b W
o e pLR PN Dot

BASE MAP SOURCE: Base map files were oblained in digital spabal dala format
tram the Oelaware Vsllsy Regional Planmng Commission and Delaware County
Road i and ies were provided by
Delawere County, The wunly boundary was downloaded from the 2006
TIGERAine files 2002 and 2005 digital orthophotographs were pravided by the
Delaware Valley Regional Planning Commission. Adjustments were made to
specific base map features o align them to 1"=200" scale orthaphotos

Based on updated lopographic information this map refiects more detaled and
up-lo-date siream channel and than
those shown on Ihe pievious FIRM for this Jurumcbcn As a resull, the Flood
Profiles and Floodway Data tables may reflect stream channel distances thal
differ from what 18 shown on Lhe map Also, lhe mad to Roodplain relalienships for
unravised slreams may differ fram what is shown on previous maps

Carporate lImits shown on this map are based on the best data available al the
time of publication Because changes dus to annexabons or de-annexations may
have occurred after this map was published. map users should conleci appropnate
community officials to venfy current corperate imil Jocations

Please refer to the separalely prinied Map Index for an overvew map of Ihe
county showing Lhe layoul of map panels; community map rapository addresses;
and a Lisling of Communilres lable contaming National Flood Insurance Program
dales for each community as well as a listing of Ihe panels on which each
community is located

Comact the FEMA Map Senice Conlar 2 LE0O-TEEBOH ko nfmmation on
available products associated with this FIRM Avadable producls may include
praviously issued Letlers of Map Change, & Flood Insurance Study report, and /or
digral versions of this map The FEMA Map Service Cenler may also be reached
by Fax al 1-800-358-9620 and its website al htip://msc fems gov!.

if you have queations about this map o questions conceming the National Flood
Insurance Program in ganeral, please call 1-877-FEMA MAP (1-877-336-2627) or
visit the FEMA website at liiniweye fgima odwhisssessiche
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- SPECIAL FLOOD HAZARD AREAS éSFHAs) SUBJECT TO
INUNDATION BY THE 1% ANNUAL CHANCE FLOOD

The 1% annuwl chance Nood (100 year flaad), also known as e base Mood, s the fiood that

hasa L% cnance of being equated or exceeded in any given year The Special Fiood Hazard Area is the

area subject m flooding by the 1% annual chance Mlood  Areas of Speaal Fiood Hazard indude

Zores A, AE, AH, AO, AR, A9, V, and VE The Base Flood Eevation IS the water surace

efevalion of Lhe 1% annual chance Nood

ZONE A No Base Fiood Elevalons determiced

ZONE AE L Ho0a Bkt

ZONE AH Fiood deptns of 1 to 3 feet (usually areas of ponding); Base Flood
Elevations determined.

ZONE 40 Flood deplhs of L to 3 feet (usually sheet flow on sloping lerrain); average
depths delecmined.. For areas af alluvial fan floading, velacilies also
delermine

ZONE AR Special Flood Hazard Area formerly protected from the 1% anoual chance

a fiood conirol system Lhat was subsequently decertifled, Zone AR
Indicates that the former flood control system is belng restored to provide
protecton from the 1% annual chance or grealer

T A Area to be protected from L% annual chance flood by a Fedeial flood
prolection syslem under construclion; no Base Flood Elevalions
deternined

ZONE V Coaslal Mood zone wilh velocity hazard (wave action), no Base Flood
s laor o

Z0NE VE Coastal Mood zone with veioclty hazard (wave action); Base Flood

Elevations determin
B ooowar aReas I ZONE A€
The Moodway 15 the channel of a stream plus any adjacent Noodplam areas that must be kept free
ol encroachment so that the 1% annual chance flood can be carvied without substantial Increases
Bfoou
OTHER FLOOD ARFAS

ok T Areas of 0 2% annual chance flood; areas of L% annual chance flood with
. average depths of less than 1 feat or with dramape areas less Lhan |
square nule; and areas prolected by levees from 1% annual chance fiood

OTHER AREAS

ZONE X wiledr i 1% fasdpar
ZONE D Areas in which flood hazards are undelermined, but possible
RXXY  COASTAL BARRIER RESOURCES SYSTEM (CBRS) AREAS
OTHERWISE PROTECTED AREAS (OPAS)
(CBRS areas and OPAS are normally iocaled wilhin or adiacent to Specal Flood Hazard Areas
(LY L T T

Ty

Fioodway boundary
o O ot
CERS and OPA boundary

Boundary dwiding Special Flood Hazard Areas of different Base
Flood Elevatans, Nood depths or Maod velocibes.

W 1Ye00 Liprpas b A g, Shdaerot i foct!

foeeioca Elevalion value where uniform wilin 1one, elevalion
n feet

i

513
(EL 987)

* Referenced Lo the North Amercon Vel Datum of 1969
‘B Cross section fine

p: Transect iine
Q745" 32°22'30" Geographic coordinales referenced to the North Amenican Datum
87°0745", 32°22'30 rariitiea
4276000 M 1000-meter Universal Transverse Mercater grid values, zone 18
5000 foot gnd licks: Pennsylvania Stale Plane coordinale
600000 FT syslem (FIPSZONE 1702), Lamhbert Conformal Canic
n
Ben:n ma-k (see explanalion in Notes to Users section of this
DX6510 % FIRM par
oMIS River Mre

MAP REPOSITORY
Refer lo hstig of Map Reposilonas on Map Index

EFFECTIVE DATE OF COUNTYWDE
i3 il ¥ e

SEPTEMBER 30 1693
EFFECTIVE DATE(S) OF AEVISION(S) TO THIS PANEL
MAY 2 1885

NOVEMBER 18, 2009 Lo change Special Fioad Hazard Areas, 1o delete Special Flood Hazard

Areas, to retlect undated Lopographic information, and to incorparale previousty Issued Letters

of Map Revisian,

For community map revision history prior Lo countywide mapping, refer to the Community Map

History lable located tn the Flood Insurance Study repart for Us junsdiction

To ﬂelemune If flood insurance is available in this commuaity, cantact your insurance agent of call
Flood Insurance Program at 1-600 636-6620

MAP SCALE 1" = 600"
Q 500

250 1000

e T Y FEET
= gy METERS
180 [ ] 0
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NOTES TO USERS

Tren imgu 1 B w80 w0 SO Borng: T Hationsd Fided Innmence Pogrant ‘It doet
nol necessarily idenify all areas subject lo flooding, particuiary from lacai
drainage sources of small size The community map repository should be
consulled for possible updated or addilonal flood hazard informalion

To_oblain, more delailed information in areas where Base Flood Elevallonu
(BFESs) and/or Iy Tiig Boen conmdt
Tha Flood Profiles ma Froogway Om andior Summary of ...-m»m- Elavalon\
Ranks canlmingd wakin thi Fiood Inurance Shidy (FIS) repor ingl ascompaniva
lhis FIRM. Users should ba @ware Bt UFEs shown on the FIRM represenl
reunded whate-foai alevations Thesa BFEs are infended for flood insuranca rating
purposes only and should nol be used as the sole source ol flood elevation
inlormation Accordingly. flond alevation data presanted in tha FIS report shauld be
utilized in conjunclion wilh the FIRM for purpases of construction and/or fioadplain
management

Boundaries of the floodwaya were computed at cross sections and nterpolated
between cross sections The floodways were based on hydraulic considerations
with regard lo requirements of he Nalional Fioad Insurance Program. Floodway
widlhs and other pertinent floodway dala are provided in lhe Flood Msurance
Sludy report for his jurisdiction

Certain areas nol in Special Flood Hazard Areas may be prolected by Noad
control structures Rafar lo Secton 2 4 "Flood Pralaction Measuras™ of lhe Flood
Insurance Sludy report for information on flood contral struclures for this
Jurisdictian

The projection used in the preparation of lhis map was Univarsal Transvarse
Mercator (UTM) Zons 18 Horizontal datum was NAD 83. GRSBO spheroid
Difterences in datum, spheroid, projection or ITM zanes used (n the production of
FIRMSs for adjacen jurisdictions may resuit in siight positional differencas in map
fealures across These do nol affect the
accuracy of Ihis FIRM.

Flood slevalions on Ihis map are referenced lo the Narlh American Vertical Dalum
of 1988 These flood elevalians must ba compared lo structure and ground
elevalions referenced to the same vertical dalum For information regarding
conversion between Ihe Natonal Geodetic Vertical Dalum of 1929 and the Narih
Amencan Verlical Dalum of 1988, wisit the Nalional Geodetic Survey webslle at
http /Awww.ngs noaa gov/ or contacl the National Geodetic Survey at the following
address

Spatial Reference System Division
National Geodelic Survey, NOAA
Silver Spring Melro Center

1315 East-West Highway

Silver Spring, Maryland 20910
(3013 713-3194

To cblain currenl elevation, . and/or localion i for banch
marke shown on this map. please conlact the Information Services Branch of the
National Geodetic Survey at (301) 713.3242. o wisit itla webste al
bilp./iwww ngs.noaa.gov/.

BASE MAP SOURCE: Base map files were oblained i digital spatial data formal
from Lhe Delaware Valley Regional Planning Commlsslan and Delaware County.
Road and hip/b were prowided by
Delaware Counly. The county boumiary was duwnloadad from the 2006
TIGER(Line files 2002 and 2005 digitel onihapholographs were provided by the
Delaware Valley Regional Planning Commission Adjusiments were made to
specific base map features Lo align them to 1"=200' scale orthophotos

Based on updaled topographic information, Ihis map reflects more detailed and
up-to-dale slream chaanal and

those shown an the previous FIRM lor lhis jurisdiction As a resull the Flood
Profies and Floodway Dala lables may rel'ect sleam channel distances lhat
dilfer from whal 1s shown on the map Also, the road lo floodgiain relalionships for
unrevised streama may differ from whal (s shawn on previous maps.

Corporate limita shown on this map are based on \he bes| dala available al the
tima of publication Because changes due lo annexations or de-annexalions may
have occurred after this map was published map users shou!d conlaci appropnale
community officials o verify current corparate limi locations

Please refer (o Ihe separately printed Map Index for an oveniew map of the
county showing (he layout of map panels; communily map raposiory addresses,
and a Liaking of Communities iabla contasning National Fiood Insurance Program
dales for each community as well as a lisling of the panels on which each
community 18 locat

Conlact tha FEMA Map Servica Canter al 1-800-358-9616 for information on
available products associated with this FIRM. Available products may Include
previously ssued LaHters of Map Change, a Flood Insurance Study raport, and jof
drgital vers:ons of this map The FEMA Map Service Center may also be reached
by Fax al 1-800-356-9820 and its website al o #imag fema aav/

1 you have questions about this map or questions conceming Ihe Nalional Flood
Insurance Program in general. please call 1-877-FEMA MAP (1-877-338-2627) or
visit the FEMA wabsite al {101, v beiiory /il

Eabuat iazmoia ‘ot shtra ety ettt b OF o fote. Lhwnds showk]
refer 1o tha Flood Insurance Siudy {FIS) for detated flood elevation information
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SPECIAL FLOOD HAZARD AREAS (SFHAs) SUBJECT T0

[NUNDATION BY THE 1% ANNUAL CHANCE FLO
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ZONEA ths Bane P Fanscons ttsmangt

ZONE AE Ry ¥ B et

ZONE AH oodlaeptrclofiliofsfiest (usvally areas of ponding); Base Flood
Elevations determia:

ZONEAO Flood deplns of 1 to 3 feel (usually sheet flow on sloping terrain); average
depths determaned ~ For areas af ailuvial fan flooding, velocities also
determined

ZONE AR Special Flood Hazard Area formerly piotected from the 1% annual chance ||

Tiood by a ticod control system thal was subsequentty decertifled, Zone AR
indicates that the former fload control system Is belng restored o provide
prolecton from the 1% anmual cnance or greater

ZONE Age Area ta be orotected lrom 1% annaal charce Hood by a Federal flood
proleclion syslem under conslruclion, o Base Fiood Elevations
determin

ZONEV Coaslal slood zore with velocily hazard (vave aclion); no Base Flood
Elevations determined

Z0NE VE Coaslal Iload zone with velocity hazard (wave action); Base Flooc.
.

Elevalions deternne

The floodway is the channel of a stream plus any adjacent flocdplawn areas that musi be kept free
of encroachment 5o that the 1% annual chance flood can be carried without substantial increases.
0 flooa heights

ZONE X Areas of 0 2% anoual chance flood; areas of 1% anaual chance flood with
average depths of less than ) oot or with dranage areas 1ess Lhan |
Square mik; and aieas prolecled by levees from 1% annual chance fcod

FLOODWAY AREAS IN ZONE AE

OTHER FLOOD AREAS

T Tl OTHER AREAS

)
EONE T Areas determined to be outside the 0 2% ansual chance Mloodplan
TONtD e A E Fubase s B AR, ot MR

P COASTAL BARRIER RESOURCES SYSTEM (CBRS) AREAS

R

CBRS areas and OPAs are normally localed wilhin or adjacent to Special Flood Hazard Areas

OTHERWISE PROTECTED AREAS (OPAS)

19 anriual chance floodplain boundary
02% annual chance Moodpiain boundary
Floodway boundary

Zone D boundary

CBRS and GPA boundary

Boundary diding Specal Flood Hazard Areas of different Base
Flood Elevatons, flood deplhs or flood veloc

Base Flood Elevation ling and valag; elevatian in fest”

Base Flood Elevalion value where uniform wilmin zone; elevation
n feet!

o e
< B v
Q745" 32°2230" Geogiaphic coordinates referenced Lo the North Anierican Datum
87°07'45%, 32°22'30 of 1983 (NAD 83)
4276000 M 0 raad Urmal TraTrintrie Hatilie 42 sebm, e 50
5000-foat grid Licks: Pennsylvania Slate Plane coordinate
600000 FT svsmm (FIPSZONE 1701), Lambert Canformal Conic
project:
Bench mark (see explanalion in Notes to Users section of Lhis
DXB510x FIRM panel)
eMi5 River Mie

MAP REPOSITORY.
Retar fo islng o) Map Reposiianas on Map Indes

EFFECTIVE DATE OF COUNTYWIDE
FLOOD INSURANCE RATE MAP

SEPTEMBER 30 1981
EFFECTIVE DATE(S) OF REVISION(S) TO THIS PANEL

NOVEMBER 18, 2009 - to change Specil Flood Hazard Areas, to defete Special Flood Hazard
Areas, o reflect updated lopographic sstormation, and to incorporale previously Issued Letters
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