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I. 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 I.

B. 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 conidor). 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 conidor 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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II. 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.

2. 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 Binningham Township to the north in Chester County.

3. 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:

Strecim

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).

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

3. 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.

4. 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).

6. 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
inigation 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.

2. 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 II).

3. 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
II). 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 inegularities (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 Smg/l. Appendix II
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/l.

E. 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 -Ill, 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.

F. Potable Water Supplies within the Study Area

The Township's public water service area is shown on Appendix II, Map I. (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 -Ill, 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.

III. 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 cunently 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-i 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) Pennit 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 is 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 cunently working within cunent 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 W\VTP. 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 Numerof 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) 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.

2) 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 PA024403 1. 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 W\VTP 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 Ti, the Turners Mill
Treatment Plant has a pennitted 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 0.07 13 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 cunently 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
0.07 13 MGD.

b. 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
(DMRs).

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.

12
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SPRINGHILL FARM WWTP

Total Suspended
Ammonia -

Ammonia -
Total Suspended Nitrogen Total Phosphorus

DISSOLVED pH (Instantaneous pH (Instantaneous Solids Average Nitrogen
Solids Average (Average (Average

OXYGEN (mg/L) Maximum) (S.U.) Minimum) (S.U.) Monthly (Average
MONTH (lbs/day)

Monthly (mg/L) Monthly)
Monthly) (mg/L)

Monthly) (mg/L)

DMR PERMIT DMR PERMIT DMR PERMIT DMR PERMIT DMR PERMIT DMR PERMIT DMR PERMIT DMR PERMIT

VALUE LIMIT VALUE LIMIT VALUE LIMIT VALUE LIMIT VALUE LIMIT VALUE LIMIT VALUE LIMIT VALUE LIMIT

JANUARY 6 5 7.5 9 6.6 6 7 25 15 30 0.2 5 0.5 6 3.5

FEBRUARY 6.3 5 7.6 9 6.6 6 9.2 25 20 30 0.1 5 0.1 6 3.2

MARCH 6.2 5 7.6 9 6.7 6 4 25 10 30 0.05 5 0.1 6 3.5

APRIL 5.7 5 7.2 9 6.7 6 4 25 10 30 0.1 5 0.1 6 3.8

MAY 6 5 7.6 9 6.7 6 3 25 7 30 0.04 5 0.1 6 3.6

JUNE 5.6 5 7.5 9 6.6 6 3 25 6 30 0.2 5 0.5 6 3.8

JULY 5.5 5 7.7 9 6.8 6 1 25 4 30 0.2 5 0.5 6 2.9

AUGUST 5 5 7.7 9 7 6 2 25 5 30 0.2 5 0.5 6 4.7

SEPTEMBER 5.8 5 7.6 9 7 6 3 25 8 30 0.2 5 0.5 6 3.7

OCTOBER 6.5 5 7.6 9 6.8 6 5 25 13 30 0.2 5 0.5 6 4.1

NOVEMBER 6.3 5 7.9 9 6.6 6 4 25 13 30 0.3 5 0.9 6 4.6

DECEMBER 6.5 5 7.5 9 6.5 6 7 25 18 30 0.2 5
1

0.5 6 4
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SPRINGHILL FARM WWTP

Total Residual
Total Residual Fecal Coliform Fecal Coliform

Chlorine (TRC) CBOD5 (Average
Flow (Average Flow (Daily Chlorine (TRC) (Average (Instantaneous CBOD5 (Average

(Instantaneous Monthly)
Monthly) (mgd) Maximum) (mgd) (Average Monthly) Maximum) Monthly) (mg/L)

MONTH Monthly) (mg/L)
Maamum

(CFU/100mL) (CFU/100mL)
5 ay

DMR PERMIT DMR PERMIT DMR PERMIT DMR PERMIT DMR PERMIT DMR PERMIT DMR PERMIT DMR PERMIT

VALUE LIMIT VALUE LIMIT VALUE LIMIT VALUE LIMIT VALUE LIMIT VALUE LIMIT VALUE LIMIT VALUE LIMIT

JANUARY 0.05452 0.06571 0.04 0.06 0.08 0.14 25 200 640 1000 7 21 16 25

FEBRUARY 0.05746 0.06555 0.04 0.06 0.12 0.14 32 200 87 1000 8 21 18 25

MARCH 0.05594 0.06554 0.02 0.06 0.08 0.14 10 200 17 1000 9 21 21 25

APRIL 0.05575 0.06826 0.03 0.06 0.09 0.14 29 200 63 1000 7 21 16 25

MAY 0.05527 0.09435 0.03 0.06
1

0.07 0.14 12 200 52 1000
1

7 21 17 25

JUNE 0.05894 0.09174 0.03 0.06 0.08 0.14 11 200 19 1000 6 21 13 25

JULY 0.05082 0.07134 0.03 0.06 0.08 0.14 8 200 25 1000 2 21 6 25

AUGUST 0.04862 0.05581 0.03 0.06 0.09 0.14 26 200 55 1000 1 21 4 25

SEPTEMBER 0.04695 0.06126 0.03 0.06 0.06 0.14 87 200 580 1000 1 21 4 25

OCTOBER 0.04903 0.07719 0.04 0.06 0.13 0.14 35 200 61 1000 2 21 5 25

NOVEMBER 0.04793 0.07724 0.03 0.06 0.07 0.14 88 200 188 1000 2 21 6 25

DECEMBER 0.04716 0.06796 0.04 0.06
1

0.11 0.14 7 200 12 1000
1

2 21 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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KNIGHTSBRI DGE WAIrP

Ammonia -Nitrogen
Total Suspended Total Suspended Total Suspended - -Ammonia -Nitrogen - -

Ammonia -Nitrogen
DISSOLVED OX'GEN pH (Instantaneous pH (Instantaneous - - - (Instantaneous

(rrg/L) xi mum) (S.U.) 1ni mum) (S.U.)
Solids A'erage Solids Average Solids Instantaneous (A'erage MDnthly) (A'erage MDnthly)

xi mum) (rrg/L) (5-1
JNTH 'bnthly (lbs/day) 'bnthly (rrg/L) xI mum (mg/L) (I bs/day)(5-1 to 10-31) (rrg/L) (5-1 to 10-31)

to 5-31)

DMR PERMT DR PERMIT DR PERMIT DR PERMT DR PERMT DR PERMIT DR PERMT DR PERMT DR PERMIT

VALUE LIMT VALUE LIMT VALUE LIMT VALUE LIMT VALUE LIMT VALUE LIMT VALUE LIMT VALUE LIMT VALUE LIMT
JANUARY 8 5 &6 9 7 6 0.5 7.5 6.4 10 7.6 20 ---- 0.8 ---- 1 --- 2

FEBRUARY 6.2 5 8.8 9 6.8 6 0.2 7.5 3.6 10 3.6 20 --- 0.8 ---- 1 ---- 2

MARCH 6.1 5 &6 9 6 6 0.2 7.5 1.8 10 2.8 20 ---- 0.8 ---- 1 ---- 2

APRIL 6.1 5 7.9 9 6.2 6 0.1 7.5 0.6 10 0.8 20 ---- 0.8 ---- 1 ---- 2

MAY 6.1 5 7.8 9 6.3 6 0.2 7.5 1.2 10 1.2 20 0 0.8 0.1 1 0.2 2

JUNE 5.2 5 8 9 6.3 6 1.1 7.5 7.2 10 9.6 20 0.1 0.8 0.3 1 0.8 2

JULY 6.1 5 8.1 9 6.6 6 1.4 7.5 7.6 10 24 20 0.1 0.8 0.3 1 0.4 2

AUGUST 6 5 &8 9 as 6 1.1 7.5 6.3 10 15 20 0.1 0.8 0.4 1 0.6 2

SEPTE'BER 6.1 5 8.8 9 6.1 6 0.5 7.5 3.3 10 15 20 0.1 0.8 0.6 1 1.5 2

KNIGHTSBRI DGE WAIrP

Ammonia -Nitrogen Ammonia -Nitrogen
Ammonia -Nitrogen Nitrite + Nitrate Nitrite + Nitrate Nitrite + Nitrate Total Phosphons Total Phosphons Total Phosphons

(A'erage 'bnthly) (Instantaneous
(I bs/day)(11-1 to 4

(A'erge MDnthly)
Maä mum) (mg/L) (111

(MDnthlyA'erage) (MDnthlyA'erage) (Instantaneous (A'erage 'bnthly) (A'erage 'bnthly) (Instantaneous
MONTH (mg/L) (11-1 to 4-30) (lbs/day) (mgJl) ximum) (mg/I) (lbs/day) (mgJL) ximum) (mg/L)

DMR PERMT DR PERMIT DR PERMIT DR PERMT DR PERMT DR PERMIT DR PERMT DR PERMT DR PERMIT

VALUE LIMT VALUE LIMT VALUE LIMT VALUE LIMT VALUE LIMT VALUE LIMT VALUE LIMT VALUE LIMT VALUE LIMT
JANUARY 0 2.3 0.2 3 0.3 6 0.5 7.5 4.9 10 19.1 20 0.1 1.5 0.8 2 1.1 4

FEBRUARY 0.1 2.3 0.7 3 1 6 0.6 7.5 7.7 10 13.1 20 0 1.5 0.4 2 0.5 4

MARCH 0.1 2.3 1.2 3 3.2 6 0.9 7.5 3 10 12.1 20 0 1.5 0.2 2 0.3 4

APRIL 0 2.3 0.3 3 0.5 6 0.5 7.5 4.6 10 10.1 20 0 1.5 0.2 2 0.3 4

MAY --- 2.3 ---- 3 ---- 6 0.9 7.5 5.3 10 8 20 0.1 1.5 0.3 2 0.4 4

JUNE ---- 2.3 ---- 3 ---- 6 1.2 7.5 7.4 10 10.1 20 0.1 1.5 0.4 2 0.6 4

JULY --- 2.3 ---- 3 ---- 6 1.6 7.5 7.5 10 8.3 20 0.1 1.5 0.7 2 1.1 4

AUGUST --- 2.3 ---- 3 ---- 6 1.6 7.5 9 10 15.2 20 0 1.5 0.3 2 0.3 4

SEFrE'BER ---- 2.3 ---- 3 ---- 6 1.1 7.5 7.1 10 15.1 20 0.2 1.5 1.8 2 4.7 4
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KNIGHTSBRI DGE WWFP

TotI ResidI TotI ResidI FeI CoIifor FeI cbIiforr
BOD5 (Arnge BOD5 (Average cBOD5 (Arge BOD5 (Arge

Flow (Average FIow(Weekly thIorre (TRC) chIorre (TRC) (Irsttreos
M,rthIy) (rrd) Arge) (rrd) (Arge M,rthIy) (Irsttreos (Arge MorthIy) M,rthIy) (Ibs/dy) (11- M,rthIy) (rg/L) (11-1 M,rthIy) (Ibs/dy) (5-1 M,rthIy) (rmJL) (5-ito

MOf'JTH (UZU/1(X)nL) lto4-30)) to4-30) tolO-31) 5-31)
(rmJL) Mxrr) (rmJL) (UZU/1(X)nL)

DM PERMT DM PERMT DM PERMIT DM PERMT DM PERMT DM PERMT DM PERMT DM PERMT DM PERMT DM PERMIT

VALUE UMT VALUE UMT VALUE UMT VALUE UMT VALUE UMT VALUE UMT VALUE UMT VALUE UMT VALUE UMT VALUE UMT
IANUARY 0.0121 --- 0.0348 --- 0.42 0.6 0.58 15 6 2W 2310 1(X).) 0.2 15 2.1 20 ---- 7.5 ---- 10

FEBRUARY 0.0104 --- 0.0153 --- 0.34 0.6 0.49 15 15 2W 218 1(X).) 0.1 15 2.5 20 ---- 7.5 --- 10

MAR01 0.014 --- 0.0244 --- 0.35 0.6 0.49 15 4 2W 8 1(XX) 0.2 15 2.2 20 --- 7.5 ---- 10

/PRIL 0.0157 --- 0.0305 --- 035 0.6 0.49 15 3 2W 9 1(U) 0.2 15 2 20 ---- 7.5 ---- 10

M\Y 0.0187 --- 0.03 --- 0.27 0.6 0.48 1.5 25 200 27 1(X).) ---- 15 --- 20 0.4 7.5 2.5 10

JUNE 0.0213 --- 0.0483 --- 0.16 0.6 0.49 1.5 1 2W 1 1(X).) ---- 15 ---- 20 0.3 7.5 2 10

JULY 0.0219 --- 0.044 --- 0.11 0.6 0.44 1.5 1 2W 1 1(X).) ---- 15 --- 20 0.8 7.5 4 10

AUGUST 0.0178 --- 0.028 --- 0.2 0.6 0.48 15 6 2W 33 1XX3 ---- 15 --- 20 0.4 7.5 2 10

SEPTEFVBER 0.0178 --- 0.028 --- 0.32 0.6 0.49 15 1 2W 1 1XX3 ---- 15 --- 20 0.3 7.5 2.1 10
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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.

b. 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. hi 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.

c. 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.

3. 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.

2. 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 "to 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 (fonnerly 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 W 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-i)

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-i)

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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g. Residence (R-1)

1) Minimum Lot Area -2 Acres

2) Sewage Facilities - On -lot

h. Residence - (R-2)

1) Minimum Lot Area - 1 Acre

2) Sewage Facilities - On -lot

i. Residence/Apartment - (R -A)

1) Minimum Lot Area -2 Acres

2) Sewage Facilities - Off -Site Sewage Facilities May be Required

j. Residence/Multi-Family (R -M)

1) Minimum Lot Area -2 Acres

2) Sewage Facilities - Off -site sewage facilities may be required. A sewage
treatment plant may be installed on -site.

k. Planned Residential Development (PRD-1)

1) Minimum Lot Area - 1 acre

2) Sewage Facilities - Off -site Sewage facilities may be required. A sewage
treatment plant may be installed on -site.

1. Planned Residential Development (PRD-2)

1) Minimum Lot area - 1 Acre

2) Sewage Facilities - Off -site Sewage facilities may be required. A sewage
treatment plant may be installed on -site.

m. Towers & Cellular & Wireless Towers (T)

n. Flood Plain (F -P)

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

o. 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.

p. 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.

q. 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 ArealDistrict - 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 ArealDistrict -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 Population.................................................................................3,170
2010 Population.................................................................................3,640
Estimated 2015 Population ................................................................3,663
Estimated 2025 Population ................................................................

Increase 2010- 2025....................................................................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 ED U's. The Future Land Use
Plan as described below establishes the estimated number offuture ED U'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 EDUs
2016 2017 2018 2019 2020 2021+

Currently Connected

Other residential

Non -Residential

324

136

Total Currently Connected 460

Properties Assessed but not Connected

Residential

3UpperBankRoad 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 EDUs

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

PROJECTEDNEWCONNECTIONS 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

GROSS AVAILABLE FUTURE NON-RESIDENTIAL_________ ____________
LAND USE

ACRES ACRES EDU's FLOOR AREA (S.F.)
UNITS/ACRE

IMPERVIOUS
COVERAGE (%)

GROWTH AREA
650 193

1 193

COMMERCIAL/HIGH DENSITY RESIDENTIAL 10 70 149 435,000
502 45

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 0.5 142
1,299 283

EXISTING CONSERVATION EASEMENTS - 0
899

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

WWTP
PERMITTED

CAPACITY

CURRENT

AVERAGE

COMMITTED

USAGE BASED
REMAINING

AVAILABLE

REMAINING

AVAILABLE

BUILD OUT PER FUTURE LAND USE

NON- PROJECTED

(GPD)
DAILY FLOW ON KNOWN

CAPACITY (GPD)
NUMBER OF DWELLING RESIDENTIAL NUMBER OF

(GPD) 1 PROJECTS (GPD)2 EDUs UNITS FLOOR AREA FUTURE EDUs

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. Cunent Average Daily Flow taken from the 2015 Chapter 94 Report
2. 1EDU=217GPD
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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V. Alternatives Analysis and Evaluation

In order to provide collection and treatment options for cunent 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.

2. 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.

3. 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).

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,
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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
W\VTP (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 W\VTP 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 W\VTP 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 - 180.9 llbs/day

b. Tota1EDU's-460

c. Average Loading - 0.39 lbs/day/EDU

d. 5 Year Avg. Ratio - 1.51

e. Projected new EDU' s - 411

f. Increase Loading (lbs/day) - (411 EDU's * 0.391bs/day/EDU)= 160.29 lbs/day

g. Projected Loading (lbs/day) - (180.91 + 160.29) = 341.2 lbs/day

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

Turners Mill WWTP has a current permitted organic loading capacity of 280.22 lbs
BOD5/day.

The Turners Mill W\VTP 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
W\VTP should be able to accept the future projections.

2. 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.

3. 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 -Item) Description Sub -Item Cost Item Cost

Influent Pump Station Rehabilitation
New Pumps $ 20,000.00
NewPumpControls $ 15,000.00
Rehabilitation of Wet Well $ 40,000.00
NewValveChamber $ 30,000.00
Valves $ 15,000.00

Accessories $ 30,000.00
Piping modifications $ 20,000.00
Emergency Generator $ 50,000.00
Gen. Auto Transfer Switch $ 17,500.00

Generator Electrical installation 35.00000

$ 272,500.00
2 Force Main

1,100 LF of 6' F.M. @ $125/LF $ 137,500.00
Misc. (Easements, etc). $ 15,000.00

$ 152,500.00
3 Existing Facility

Demolition/Decommissioning $ 100,000.00

$ 100,000.00
4 Civil Site Work

6

7

8

9

10

11

Upgrades to Estates Pump Station $ 400,000.00
Uorades to Painters Crossing PS 25.00000

Subtotal 1

Bonds and Insurance

Traffic Control

Construction layout

As-builts

Testing

Mobilization! Demobilization

12 Subtotal 2

$ 425,000.00

$ 950,000.00

2.0% $ 19,000.00

0.2% $ 1,900.00

0.5% $ 4,750.00

0.5% $ 4,750.00

1.0% $ 9,500.00

2.0% $ 19,000.00

$ 1,008,900.00

13 Contingency 10% $ 101,000.00

14 Subtotal 3 (Probable Construction Cost) $ 1,109,900.00

15 Legal, Admin., Engineering, Construction Review 15% $ 167,000.00

16 Probable Project Cost $ 1,276,900.00

17 Turners Mill Expansion Cost $ 750,000.00

18 Total Project Cost Including Capacityqrchase $ 2,026,900.00
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MAINTENANCE COST - RIDINGS PUMP STATION

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

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 $ -

8 Subtotal 1

9 Contingency

Professional Services Costs: $ 3,000.00

$ 32,100.00

10.0% $ 3,210.00

10 Probable Project Operation & Maintenance Cost $ 35,310.00

Use $ 35,400.00



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

ANNUAL COST DIFFERENCE FOR OPERATION AND MAINTENANCE OF RIDINGS
PUMP STATION IN LIEU OF RIDINGS WWTP

:lient: Chadds Ford Township Sewer Authority

lob No.: CFTP 0570

project: Ridings Conversion to PumpingStation

Location: Chadds Ford Township

Description: Ridings Pumping Station Annual Costs vs. STP

Year STP O&M Cost1 Pumping Station 0 & 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
11 $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

(1) O&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 cunent 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
Submit draft Act 537 Plan Revision to PADEP for 0

Review and Comment
Receive initial comments from PADEP 3

Adopt Act 537 Plan Revision by Township 5

Receive PADEP Approval of Act 537 Revision 6

Submit Final Act 537 Plan Revision to PADEP 7

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
Approval of Act 537 Plan Revision 0
Submit Plans and Specifications of the Plant 12

Conversion and Expansion for PADEP Review
Obtain PADEP Construction Pennits and Local Approvals 16

Submit Project for Bids 18

Award Contract 20
Start Construction 22
Complete Construction 32

The Capital Financing Plan would consist of the Township bonowing 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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VI. Institutional Evaluation

A. 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 0 & 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.

B. 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.

C. 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...

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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Instructions

'b pennsylvania
DEPARTMENT OF ENVIRONMENTAL COMMONWEALTH OF PENNSYLVANIAPROTECTION

DEPARTM ENT 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
I

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 shading. 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.de.state.a.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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pennsylvania
DEPARTMENT OF ENVIRONMENTAL
PROTECTION

COMMONWEALTH OF PENNSYLVANIA
DEPARTM ENT 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 Townships 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 MI Suffix Title

Serock Amanda Manager

Additional Individual Last Name First Name Ml 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

0. 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 Indicate In addition to the main body of the plan, the plan must include items one through eight listed
Use Page #(s) below to be accepted for formal review by the department. Incomplete Plans will be
Only in Plan returned unless the municipality is clearly requesting an advisory review.

1. Table of Contents
2. Plan Summary

6-15 A. Identify the proposed service areas and major problems evaluated in the plan.
(Reference - Title 25, §71 .21 .a.7.i).

36 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). (Reference Title 25 §71 .21 .a.7.ii).

33 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).

36 D. Identify the municipal commitments necessary to implement the Plan. (Reference
Title 25, §71 .21 .a.7.iii).

36 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).

IX 3. 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.

VIM 4. Planning Commission I 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.E.1 of the
Planning Guide.

X 5. 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 .c) Section V.E.2 of the Planning Guide.

VIM 6. 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.

36 7. 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).

Xi 8. 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.

-3-
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PART 3 GENERAL PLAN CONTENT CHECKLIST
DEP Indicate
Use Page #(s)
Only in Plan Item Required

1 I. 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 Facilities 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).

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 ii).

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.iii). 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).

5 E. 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).

5 F. 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.

6 G. Wetlands -Identify 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 11.1 of the Planning Guide.
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6 III. 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:

6-19 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 .21 a.2.i.A).

71Q 2. 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).

7 3. 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).

12 4. 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).

18 5. 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).

N/A 6. Disposal areas, if other than stream discharge, and any applicable
groundwater limitations. (Reference -Title 25, §71 .21 .a.4.i & ii).

18-19 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:

18 1. The types of onlot systems in use. (Reference -Title 25, §71 .21 .a.2.ii.A).

N/A 2. 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).

19 3. 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).

N/A 4. 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).

19 5. 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).

-5-
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19 C. Identify wastewater sludge and septage generation, transport and disposal
methods. Include this information in the sewage facilities alternative analysis
including:

19 1. Location of sources of wastewater sludge or septage (Septic tanks, holding
tanks, wastewater treatment facilities). (Reference -Title 25 §71 .71).

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

19 3. Present disposal methods, locations, capacities and transportation methods.
(Reference -Title 25 §71 .71).

20 IV. Future Growth and Land Development
A. Identify and briefly summarize all municipal and county planning documents

adopted pursuant to the Pennsylvania Municipalities Planning Code (Act 247)
including:

20 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).

21 2. Zoning or subdivision regulations that establish lot sizes predicated on
sewage disposal methods. (Reference - Title 2571 .21 .a.3.iv).

23 3. 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 ll.F of the Planning Guide.

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

25-26 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).

21-22 2. 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).

24-27 3. 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).

23 4. Zoning, 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

24-27 5. 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).

S
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V. Identify Alternatives to Provide New or Improved Wastewater Disposal Facilities

A. Conventional collection, conveyance, treatment and discharge alternatives
including:

30,32 1. The potential for regional wastewater treatment. (Reference -Title 25,
§71 .21 .a.4).

30-32 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).

29 a. Repair. (Reference -Title 25, §71 .21 .a.4.ii.A).

30-31 b. Upgrading. (Reference -Title 25, §71 .21 .a.4.ii.B).

XII c. Reduction of hydraulic or organic loading to existing facilities.
(Reference -Title 25, §71 .71).

30,31 XII d. Improved operation and maintenance. Reference -Title 25,
§71 .21 .a.4.ii.C).

N/A e. Other applicable actions that will resolve or abate the identified problems.
(Reference -Title 25, §71 .21 .a.4.ii.D).

N/A 4. Repair or replacement of existing collection and conveyance system
components. (Reference -Title 25, §71 .21 .a.4.ii.A).

N/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).

30-31 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).

N/A B. The use of individual sewage disposal systems including individual residential
spray irrigation systems based on:

N/A 1. Soil and slope suitability. (Reference -Title 25, §71 .21 .a.2.ii.C).

N/A 2. Preliminary hydrogeologic evaluation. (Reference -Title 25, §71 .21 .a.2.ii.C).

N/A 3. The establishment of a sewage management program. (Reference -Title 25,
§71 .21 .a.4.iv). See also Part "F" below.

N/A 4. The repair, replacement or upgrading of existing malfunctioning systems in
areas suitable for onlot disposal considering: (Reference -Title 25,
§71 .21 .a.4).

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

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

N/A c. Use of water conservation devices. (Reference -Title 25, §71 .73.b.2.iii).

N/A C. 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).

N/A 1. Treatment and discharge requirements. (Reference -Title 25, §71 .64.d).

N/A 2. Soil suitability. (Reference -Title 25, §71 .64.c.l).

-7-
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N/A 3. Preliminary hydrogeologic evaluation. (Reference -Title 25, §71 .64.c.2).

N/A 4. Municipal, Local, Agency or other controls over operation and maintenance
requirements through a Sewage Management Program. (Reference -Title 25,
§71 .64.d). See Part "F" below.

N/A D. The use of community land disposal alternatives including:

N/A 1. Soil and site suitability. (Reference -Title 25, §71 .21 .a.2.ii.C).

N/A 2. Preliminary hydrogeologic evaluation. (Reference -Title 25, §71 .21 .a.2.ii.C).

N/A 3. Municipality, Local Agency or Other Controls over operation and maintenance
requirements through a Sewage Management Program (Reference-Title2S,
§71 .21 .a.2.ii.C). See Part "F" below.

N/A 4. The rehabilitation or replacement of existing malfunctioning community land
disposal systems. (See Part "V", B, 4, a, b, c above). See also Part "F"
below.

N/A E. The use of retaining tank alternatives on a temporary or permanent basis
including: (Reference- Title 25, §71 .21 .a.4).

N/A 1. Commercial, residential and industrial use. (Reference -Title 25, §71 .63.e).

N/A 2 Designated conveyance facilities (pumper trucks). (Reference -Title 25,
§71 .63.b.2).

N/A 3. Designated treatment facilities or disposal site. (Reference -Title 25,
§71 .63.b.2).

N/A 4. Implementation of a retaining tank ordinance by the municipality. (Reference -
Title 25, §71 .63.c.3). See Part "F" below.

N/A 5. Financial guarantees when retaining tanks are used as an interim sewage
disposal measure. (Reference -Title 25, §71 .63.c.2).

N/A F. Sewage Management Programs to assure the future operation and maintenance
of existing and proposed sewage facilities through:

N/A 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).

N/A 2. Required inspection of sewage disposal systems on a schedule established
by the municipality. (Reference -Title 25, §71 .73.b.1 .).

N/A 3. 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).

N/A 4. Repair, replacement or upgrading of malfunctioning onlot sewage systems.
(Reference -Title 25, §71 .21 .a.4.iv) and §71 .73.b.5 through:

XII a. Aggressive pro -active enforcement of ordinances that require operation
and maintenance and prohibit malfunctioning systems. (Reference -Title
25, §71 .73.b.5).

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

N/A 5. Establishment of joint municipal sewage management programs. (Reference -
Title 25, §71 .73.b.8).

N/A 6. 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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N/A 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:

N/A a. Land use designations. (Reference -Title 25, §71 .21 .a.4).

N/A b. Densities. (Reference -Title 25, §71 .21 .a.4).

N/A c. Municipal ordinances and regulations. (Reference -Title 25, §71 .21 .a.4).

N/A d. Improved enforcement. (Reference -Title 25, §71 .21 .a.4).

N/A e. Protection of drinking water sources. (Reference -Title 25, §71 .21 .a.4).

N/A 2. Consideration of a local comprehensive plan to assist in producing sound
economic and consistent land development. (Reference -Title 25, §71 .21 .a.4).

N/A 3. 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).

N/A 4. Evaluation of existing local agency programs and the need for technical or
administrative training. (Reference -Title 25, §71 .21 .a.4).

N/A H. A no -action alternative which includes discussion of both short-term and long-
term impacts on: (Reference -Title 25, §71 .21 .a.4).

N/A 1. Water Quality/Public Health. (Reference -Title 25, §71 .21 .a.4).

N/A 2. Growth potential (residential, commercial, industrial). (Reference -Title 25,
§71 .21 .a.4).

N/A 3. Community economic conditions. (Reference -Title 25, §71 .21 .a.4).

N/A 4. Recreational opportunities. (Reference -Title 25, §71 .21 .a.4).

N/A 5. Drinking water sources. (Reference -Title 25, §71 .21 .a.4).

N/A 6. Other environmental concerns. (Reference -Title 25, §71 .21 .a.4).

XMl 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.).

XMl 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 II.A of the
Planning Guide.

XMl 2. 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 ll.B of the Planning Guide.

XMl 3. Plans developed under Title II of the Clean Water Act (33 U.S.C.A. 1281-
1299) or Titles II 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 lIE of
the Planning Guide.
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IV 4. Comprehensive plans developed under the Pennsylvania Municipalities
Planning Code. (Reference -Title 25, §71 .21 .a.5.i.D). 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.

XMl 5. 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.

XIM 6. 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 II.0 of the Planning Guide.

XMl 7. 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 II.G of the Planning Guide.

N/A 8. 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.

XIM 9. Wetland Protection. Using wetland mapping developed under Checklist
Section hG, 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.I) Appendix B, Section 11.1 of the Planning Guide.

XMl 10. 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 II.J of the Planning Guide.

XMl 11. 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 u.K of the Planning Guide.

N/A B. Provide for the resolution of any inconsistencies in any of the points identified in
Section VIA, 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.

XMl C. 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).

-10-
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33-35 D. 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).

36-37 E. 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).

N/A F. 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).

N/A 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).

N/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).

38 G. Evaluate administrative organizations and legal authority necessary for plan
implementation. (Reference - Title 25, §71 .21 .a.5.vi.D.).

37-38 VII. Institutional Evaluation
A. Provide an analysis of all existing wastewater treatment authorities, their past

actions and present performance including:

37 1. Financial and debt status. (Reference -Title 25, §71 .61 .d.2).

37-38 2. Available staff and administrative resources. (Reference -Title 25, §71 .61 .d.2)

38 3. Existing legal authority to:

38 a. Implement wastewater planning recommendations. (Reference -Title 25,
§71 .61 .d.2).

38 b. Implement system -wide operation and maintenance activities.
(Reference -Title 25, §71 .61 .d.2).

38 c. Set user fees and take purchasing actions. (Reference -Title 25,
§71 .61 .d.2).

38 d. Take enforcement actions against ordinance violators. (Reference -Title
25, §71 .61 .d.2).

38 e. Negotiate agreements with other parties. (Reference -Title 25,
§71 .61 .d.2).

38 f. Raise capital for construction and operation and maintenance of facilities.
(Reference -Title 25,71 .61 .d.2).

N/A B. Provide an analysis and description of the various institutional alternatives
necessary to implement the proposed technical alternatives including:

N/A 1. Need for new municipal departments or municipal authorities. (Reference -
Title 25, §71 .61 .d.2).

N/A 2. Functions of existing and proposed organizations (sewer authorities, onlot
maintenance agencies, etc.). (Reference -Title 25, §71 .61 .d.2).

N/A 3. Cost of administration, implementability, and the capability of the
authority/agency to react to future needs. (Reference -Title 25, §71 .61 .d.2).

-11-
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N/A C. Describe all necessary administrative and legal activities to be completed and
adopted to ensure the implementation of the recommended alternative including:

N/A 1. Incorporation of authorities or agencies. (Reference -Title 25, §71 .61 .d.2).

N/A 2. Development of all required ordinances, regulations, standards and inter -
municipal agreements. (Reference -Title 25, §71 .61 .d.2).

N/A 3. Description of activities to provide rights -of -way, easements and land
transfers. (Reference -Title 25, §71 .61 .d.2).

N/A 4. Adoption of other municipal sewage facilities plans. (Reference -Title 25,
§71 .61 .d.2).

N/A 5. Any other legal documents. (Reference -Title 25, §71 .61 .d.2).

N/A 6. Dates or timeframes for items 1-5 above on the project's implementation
schedule.

37-38 D. 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).

6-19 VIII. 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:

6-15 1. Existing wastewater disposal needs. (Reference -Title 25, §71 .21 .a.6).

24-27 2. Future wastewater disposal needs. (five and ten years growth areas).
(Reference -Title 25, §71 .21 .a.6).

29-32 3. Operation and maintenance considerations. (Reference -Title 25, §71 .21 .a.6).

35 4. Cost-effectiveness. (Reference -Title 25, §71 .21 .a.6).

37-38 5. Available management and administrative systems. (Reference -Title 25,
§71 .21 .a.6).

36 6. Available financing methods. (Reference -Title 25, §71 .21 .a.6).

XIII 7. Environmental soundness and compliance with natural resource planning and
preservation programs. (Reference -Title 25, §71 .21 .a.6).

36 B. 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)

36 C. 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)

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

N/A 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 only for Wastewater
projects proposing funding through any of the funding sources identified in the
UER.

-12-
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PENNVEST ID. No.

I

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 equivalent 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.

3. Second Opinion Project Review. (Design Phase)

4. Minority Business EnterpriseiWomen's Business Enterprise (Construction Phase)

5. Civil Rights. (Construction Phase)

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

-13-
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I/A TECHNOLOGIES

PARTIAL LISTING OF INNOVATIVE AND ALTERNATIVE TECHNOLOGIES

TREATMENT TECHNOLOGIES
Aquaculture
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

ENERGY RECOVERY TECHNOLOGIES
Anaerobic Digestion with more than 90 percent
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
Pressure Sewers

-14-



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 USGSMap

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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(editied to reflect recent subdivisions, 8/2006). Streams and waterbodies
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Floodplains from FEMA, 1996. Hydric soils from NRCS, Soil Survey Digital
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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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Map Scale: 1:42,200 if printed onAsize (8.5' xli") sheet.
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Natural Resources Web Soil Survey 12/6/2012
- Conservation Service National Cooperative Soil Survey Page 1 of 6

39 54' 34"

39 49' 48"



S
oil M

ap-C
hester C

ounty, P
ennsylvania, D

elaw
are C

ounty, P
ennsylvania, and N

ew
 C

astle C
ounty, D

elaw
are

(C
hadds F

ord S
oils M

ap)

M
A
P
 
L
E
G
E
N
D

A
rea of Interest (A

O
l)

A
rea of Interest (A

O
l)

S
oils

S
oil M

ap U
nits

S
pecial P

oint F
eatures

t
B

low
out

B
orrow

 P
it

j(
C

lay S
pot

*
C

losed D
epression

:
G

ravel P
it

G
ravelly S

pot

Landfill

Lava
F
l
o
w

4
M

arsh or sw
am

p

M
ine or Q

uarry

'
M

iscellaneous W
ater

'
P

erennial W
ater

v
R

ock O
utcrop

1-
S

aline S
pot

S
andy S

pot

=
S

everely E
roded S

pot

S
inkhole

S
lide or S

lip

S
odic S

pot

S
poil A

rea

S
tony S

pot

V
ery S

tony S
pot

W
et S

pot

i
O

ther

S
pecial Line F

eatures

G
ully

S
hort S

teep S
lope

O
ther

P
olitical F

eatures

C
ities

W
ater F

eatures

S
tream

s and C
anals

T
ransportation
i-i-i-

R
ails

%
.

Interstate H
ighw

ays

--
U

S
 R

outes

M
ajor R

oads

M
A
P
 
I
N
F
O
R
M
A
T
I
O
N

M
ap S

cale: 1:42,200 if printed on A
 size (8.5

x
11") sheet

T
he soil surveys that com

pnse your A
O

l w
ere m

apped at scales
ranging from

 1:20,000 to 1:24,000.

P
lease rely on the bar scale on each m

ap sheet for accurate m
ap

m
easurem

ents.

S
ource of M

ap:
N

atural R
esources C

onservation S
ervice

W
eb S

oil S
urvey U

R
L:

http:I/w
ebsoilsurvey.nrcs.usda.gov

C
oordinate S

ystem
:

U
T

M
 Z

one 18N
 N

A
D

83

T
his product is generated from

 the U
S

D
A

 -N
 R

C
S

 certified data as of
the version date(s) listed below

.

S
oil S

urvey A
rea:

C
hester C

ounty, P
ennsylvania

S
urvey A

rea D
ata:

V
ersion 3, D

ec 3, 2008

S
oil S

urvey A
rea:

D
elaw

are C
ounty, P

ennsylvania
S

urvey A
rea D

ata:
V

ersion 6, F
eb 24, 2009

S
oil S

urvey A
rea:

N
ew

 C
astle C

ounty, D
elaw

are
S

urvey A
rea D

ata:
V

ersion 6, S
ep 28, 2012

Y
our area of interest (A

O
l) includes m

ore than one soil survey area.
T

hese survey areas m
ay have been m

apped at different scales, w
ith

a different land use in m
ind, at different tim

es, or at different levels
of detail. T

his m
ay result in m

ap unit sym
bols, soil properties, and

interpretations that do not com
pletely agree across soil survey area

boundaries.

D
ate(s) aerial im

ages w
ere photographed:

D
ata not available.

T
he orthophoto or other base m

ap on w
hich the soil lines w

ere
com

piled and digitized probably differs from
 the background

im
agery displayed an these m

aps. A
s a result, som

e m
inor shifting

of m
ap unit boundanes m

ay be evident.

(S
D

A
N

atural R
esources

W
eb S

oil S
urvey

12/6/2012
C

onservation S
ervice

N
ational C

ooperative S
oil S

urvey
P

age 2 of 6



Soil Map -Chester County, Pennsylvania, Delaware County, Pennsylvania, and
New Castle County, Delaware

Map Unit Legend

Chadds Ford Soils Map

Chester County, Pennsylvania (PA029)

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

CaA Califon loam, 0 to 3 percent slopes 1.8

0.6

2.7

0.0%

0.0%CaB Califon loam, 3 to 8 percent slopes

Co Codorus sirt loam 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

Gladstone gravelly loam, 3 to 8 percent slopes

Gladstone gravelly loam, 8 to 15 percent
slopes

0.0 0.0%

GdB 16.9 0.3%

GdC 5.1 0.1%

GdD Gladstone gravelly loam, 15 to 25 percent
slopes

0.8 0.0%

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

2.3 0.0%

G9C 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 slopes 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 2.8 0.0%

PaD Parker gravelly loam, l5to 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,
extremely stony

5.3 0.1%

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

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

UrIB Urban land -Gladstone complex, 0 to 8 percent
slopes

9.9 0.2%

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

0.1 0.0%

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

0.3 0.0%

W Water 15.2

102.5

6,237.6

0.2%

Subtotals for Soil Survey Area 1.6%

Totals for Area of Interest 100.0%

Delaware County, Pennsylvania (PA045)

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

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

USDA Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

12/612012
Page 3of6



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 AOl Percent of AOl

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

Brandywine loam, 8 to 15 percent slopes,BrC3 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

Cd82 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%

Cri 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 Gleneig channery silt loam, 3 to 8 percent 698.6 11.2%
slopes, moderately eroded

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

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

GeC2 Gleneig 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 Gleneig 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%
slopes, moderately eroded

GeD3 Glenelg channery silt loam, 15 to 25 percent 114.1 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
Conservation Service National Cooperative Soil Survey Page 4 of 6



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 AOl Percent of AOl

GeE3

GnA

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

Glenville silt loam 0 to 3 percent slopes 61.7

0.3%

1.0%

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

Gn82 Glenville silt loam, 3 to 8 percent slopes,
moderately eroded

437.5 7.0%

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

11.4 0.2%

GsB Glenville very stony silt loam, 0 to 8 percent
slopes

2.4 0.0%

Ma Made land, gravelly materials 3.5 0.1%

Mc Made land, silt and clay materials 5.7 0.1%

Me Made land, schist and gneiss materials 95.0 1.5%

MgB2 Manor loam, 3 to 8 percent slopes, moderately
eroded

87.4

5.6

1.4%

0.1%MgC Manor loam, 8 to 15 percent slopes

MgC2 Manor loam, 8 to 15 percent slopes,
moderately eroded

157.4 2.5%

MgC3 Manorloam, 8to l5percentslopes, severely
eroded

71.2 1.1%

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

MgD2 Manor loam, 15 to 25 percent slopes,
moderately eroded

37.3 0.6%

MgD3 Manor loam, 15 to 25 percent slopes, severely
eroded

118.6

38.4

1.9%

MhE Manor loam and channery loam, 25 to 35
percent slopes

0,6%

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

80.6 1.3%

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

MmF Manor very stony loam, 25 to 60 percent
slopes

2.1 0.0%

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

0.5 0.0%

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

0.8 0.0%

N5B Neshaminyverystonyslltloam, Oto8percent
slopes

4.5 0.1%

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

31.5 0.5%

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

18.0 0.3%

OtA Othello silt loam 8.7 0.1%

Qu

SaA

Quarries 10.7 0.2%

Sassafras loam, 0 to 3 percent slopes 7.8 0.1%

USDA - Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

12/6/2012
Page 5of6



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 AOl Percent of AOl

SaB2 Sassafras loam, 3 to 8 percent slopes,
moderately eroded

34.4 0.6%

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%

W0B Worsham silt loam, 3 to 8 percent slopes 4.3 0.1%

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

6.0 0.1%

Subtotals for Soil Survey Area 6,088.2 97.6%

100.0%Totals for Area of Interest 6,237.6

New Castle County, Delaware (DE003)

Map Unit Symbol Map Unit Name
j

Acres in AOl Percent of AOl

BkD Brinklow channery loam, 15 to 25 percent
slopes

0.6

15.6

0.0%

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

Gaila loam, 15 to 25 percent slopes

Gaila loam, 25 to 45 percent slopes

Glenelg loam, 3 to 8 percent slopes

0.3%

GaD 7.8 0.1%

GaE 11.3 0.2%

GeB 0.7 0.0%

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

GgB Gleneig 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%

Hw Hatboro-Codorus complex, 0 to 3 percent
slopes, frequently flooded

0.7 0.0%

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%

US)A Natural Resources Web Soil Survey 12/6/2012
Conservation Service National Cooperative Soil Survey Page 6 of 6



MAP 4 - PRIME AGRICULTURAL SOILS IN CHADDS FORD TOWNSHIP

Chadds Ford Township
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Land Resources and Features

BIRMINGHAM
TOWNSHIP

_A

WT1i!r

S., /P&&

'esteT CHRISTIANA
tie CoW HUNDRED

4eW

o 500 1000 2000 3000 4000 5000- -
Scale in Feet

$ Brandywine Conservancy
Environmental Management Center
P. 0. Box 141 Chadds Ford, Pennsylvania 19317 (610) 388-2700

Data source: Base data from Delaware County GIS Department, 3/2006
(edited to reflect recent subdivisions, 8/2006). Prime agricultural soils from
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MAP 5 - HISTORIC RESOURCES IN CHADDS FORD TOWNSHIP

Chadds Ford Township
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PHYSIOGRAPHIC PROVINCES OF PENNSYLVANIA

APPROXI-
2 Z PHYSIO- MATE

o GRAPHIC LOCAL ELEVATION2 DRAINAGE
'a SECTION DOMINANT TOPOGRAPHIC FORM RELIEF' UNDERLYING ROCK TYPE GEOLOGIC STRUCTURE

Beds either horizontal or having

Mm. Max.

570 1,000

PATTERN

Parallel.

BOUNDARIES

Northwest: Lake Erie. Southeast Base of escarpment.

ORIGIN

Glacial, lake, and fluvialEastern Lake Northwest -sloping, lake -parallel, low -relief ridges Very low to Shale and siltstone.
9 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 escarpmenL Southeast: Glacial border Fluvial and glacial ero-
Glaciated valleys partly filled with glacial deposits. moderate. sIOfl; 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 2,360 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 reclatmed land. erate. and coaL folds, decreasing in occurrence graphic changes with adjacent sections. mass wasting; strip mm -

northwestward. ing.

Waynesburg Very hilly with narrow hilltops and steep -sloped, nat- 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.

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 pen -
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 folds.
=

Allegheny East: Rounded Co linear hills rising by steps to an es- Moderate to Shale, siltstone, and sandstone. South: Broad fold. Elsewhere: Beds 340 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: LJndulat- high. having low northwest dip; some trellis. bitrary between coal and noncoal areas, mass wasting.

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 to mod- Sandstone, siltstone, and shale. Low -amplitude folds. 440 2,690 Dendritic. Base of escarpments of adjacent uplands; base of Poc000 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 low north dip; some 1,200 2.320 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 closed 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;
Valley to linear hills; valley enclosed by steep -sloped moun- erate, anthracite, faults and smaller folds, parallel, some glacial deposition.

tam rim.

Anthracite Upland surface having low, linear to rounded hills, Low to high. Sandstone, shale, conglomerate, and Many narrow folds having steep 320 2094 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

an escarpment, a valley, and a mountain rim, mass wasting.

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 Trellis, 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 Metavolcanic 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 pen -

glacial mass wasting,

2 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 pen -
2 Prong quartzite. glacial mass wasting.

Gettysburg- Rolling lowlands, shallow valleys. and isolated hills, Low to mod- Mainly red shale, siltstone, and sand- HaIf-graben having low, mono- 20 1,353 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

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 pen -
Lowland by broad, low hills. some phyllitic shale and sandstone, and karst. Mesozoic red rocks. glacial mass wasting.

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 pen -
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-
Intermediate ware River floodplain, sand and gravel; underlain by schist, lain by complexly folded and fault- East: Arbitrary. sition.

S Upland gneiss, and other metamorphic rocks. ed rocks.

Local relief: 0 to 100 feet, very low; 10) to 300 feet, low; 301 to 600 feet, moderate; 601 to 1,000 feet, high; >1,000 feet, very high.
IRelief categories listed here for Pennsylvania do not necessarily apply to other states or countries,) 2200-MF-DtNRO3B2

2tlevations are in feet. Printed on Recycied Paper.
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SURFICIAL MATERIALS OF PENNSYLVANIA

STRATIFIED SAND AND GRAVEL RESIDUUM, COLLUVIUM, AND ALLUVIUM
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 5hown 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.

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 northwestern 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.

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

Flat -surfaced 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

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 to3O percent of the 5ur-
face is underlain by landslide debris, particularly
in the southwestern five counties. 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
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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.

FIAZARDS-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 (CaCO3-rich) and dolomite (MgCO3-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 nonfuet 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.
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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, 1. M. Berg, W. E. Edmunds, A. ft 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.
M 50 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.

M 50 Atlas of Pennsylvania's mineral resources.

Part 1, Supplement, Limestones and dolomites of Pennsylvania, G. F. Deasy, P. R.

Griess, R. F. Balazik, andJ. W. Burtnett, 1967,83 p.
Part 4, The distribution of limestones containing at least 90 percent CaCO3 in Penn-
sylvania, B.J. O'Neill, Jr., 1976, 2 p., 1 map, scale 1:500,000.

M 83 leconnaissance 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 En 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. 0. Box 8453, Harrisburg, Pa. 17105-8453.

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.

Prepared by Bureau of Topographic and Geologic Survey
Fourth Edition. 1990 Third Printina Bevised. 2000 Receded Pacer 2200 -MP -D[00049?
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USGS West Chester and Wilmington North
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MAP 12 - NATIONAL WETLANDS INVENTORY
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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 deta 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 Ion use in adnrinislenng he Naluonal Flood Insurance Prognani It does
fbi necessarily idencty all areas subjehl to flooding panticolady horn Oval
drainage sources of smell size The eommuetty map repository should be
vensulred ron posaibie updared on addirional flood hazard rnronmaeon

To obtain more detailed inlonmarion in ames where Base Flood Eleuauoee
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1hz Flcoct Pnchles and Floodway oslo endlor Summary or Sullwalen Eleuatone
lablas conlainad within the Flood Insunanca Study IFIS) raped mat 0000mpanres
his FIRM. Usene should ba aware that BFE5 shown on the FIRM napresanl
rounded whOlfOvreIasaboos TEase BFE5 ate lorended tot flood insutanue rating
pvrpwees only and Should not be used as Ore sole source 01 fond alaua500
Inroninalion Acmcndingly, flood ateuahon dale presented in ma FIS nepoit should be
ulolyad in conjuncten wirh rhe FIRM or purposes nO consbvctlon afldlOe floodplain

Boundaries nfl Re Rwedwaya were ccmpuled el crows seclions and interpolated
betuneen cross oecdons The lcwdwaye were based on hydraulic mnsideeaUona
oilh regard to requirements oh One National Flood Insurance Program Floodway
oidflra cod other petnnent floodway data era pwdded in the Flood Insurance
Sy,udy nepom ton Ibis luhsdictioe
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The pnsJe000e uoed in 1hz pnrparahon ofi Ihis map was bniuenaal Ttansuatss
Mercator (hTMl Zone fifi He,laentat datum wee SAD eS. GR500 spheroid
Dtlenenues in datum, spheroid. protecluon on UTM zones used in the production ot
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realules across lurisdi000n boundaries These diltenences do not steed Rio

accuracy of Otis FIRM
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hOp dOts\u ngsnoaa goul on contact Inc Naliooal Geodehn Sunued at lire totlowing
address

Spalal RenetanOe System DiuisiOn
Nauonel Seodatic Survey, NObeA
Sizer Spnng Mebw Center
1315 EasI-West Highway
Siluer Spring. Maryland 20010
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To Obtain current elevation description gndlor Iwoalion inlonmabon Ion beech
mark. shown on eric map, please conlaot One Inlenmebon Services Branch 01 An
Nationol Oeodehn Survey at 301) 713-3242 or ueit ilsoebsileat
heo.lAwzo,rtes nwaa wool

BABE MAP aouncEm Base map files were obtained n diflital epalial data formal
trom the Delaucane Valley Regional Planning Commission and Delaware County
Road cenlertines. sbeamliees. and townshiplbwnough beundaniro were prodded by
Delaware County The oounty bouedery was downloaded bore the 2ODw
T1SERILIna flIes 2002 and 2005 digital onthophotographts woes provided by Ihe
Delaware Valtey Regoyal Planning Commweiotn Adjuehments were made 10
specilo base map beelunes to align how 10 1=200' scale orthophotos

Based on updated typographic intoneetion, hAs map reflects more detated and
up -b -data stream ehaenet eoerflgurafloee aed yoedptatn detleaaflwee then
those shown on Rio previous FIRM ton Rib jurwdict'On As result, the Flood
ProFiles ana Flnodnoat Data taMes ntey reflect scram ohannnl distances Ihat
alter tmm whal is shown on low map Also, Ore mad to hoOdplsiy mlalionehipa lot
untesised dreams may differ flrom what is sflown on pmuious maps

Corporate tteetts shown on Otis erap are based on Re best data available alma
ume ot pubiloatien aecauso changes due to anneoabons or de-anneoagoes may
haue occurred alley Otis map wee published map ues should contact apptnptlete
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Please talon to Ihe separately printed M.p clara wee an overview map ofl the
county showing Ihe layout RI map panels, community map repository addresses,
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llyou have qu.attoeo cheat lift. map on qoesione concemiog Ihe Naltonal Flood
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NOTES TO USERS
This map is ton use in adminisloring the tialional Flood Insurance Program II does
not nenessadly idonhly all areas subject 10 flooding, parloularly From 10001

drainage sources or small sire The community map repository Should ha
ootrsulled or possible updaled or addtioral flood hazard inlorma900 na no

To ohlaln mono detailed inrorrrnallon ir areas where Base Flood Etoos0005
(BFE5) aodfon floodway. hone been delererired, users are ercoumged 10 cOnsult
the Flood Profiles ard Floodway Oats andlon Summary or Sslrouaten Elecatloos
tablet conleinad within lire Flood lnsurarce Study FISt report her a000mpeniee
this FIRM llaent should be aware hal BFES shown oe lire FIRM represent
mended whute-lool elevators These fiFEs are intended ton flood insurance myng
purposes only and should rot be used as the sole seurce or flood Recolor
irronmalon ticoondingly, flood elevahor dale presented in Its Fly report ehould be
utilized in centuncter mob the FIRM Ion purposes or corstnubtion anwon floodplain

Boundares or lire 1100dwaya were 000puled at nrnse seclona and irrenpolared
ber,oeer most sections The 100dweys mom based on hyerauhc constdera000s
with regard to nequeflmerte of the Naaorat Flood Ireuranhe Program Floodmay
widths end other pertinent 000dway data are ptovided in the Flood Insurance
Study report For Unit junitdineon

Cerloar en.. rat sr BitaciB Flood Hazard Areas may be pmlemed by Road
onetnal etraotora. RISe tefiRawa 24 Flood Proleceon Measures of he Flood
Irsure000 Study report Or irfoymation on ecod confrol strsctunes or Ste
judsd090n

The projeoiton used in the preparation 01 Otis map was Universal Trsnscrrsfl
Melcator IUTMI Zone yy Ho,teental dntrcrrr oat FIAT 03 GRSyD spherod
Differences in datum, syhamid pmjenrivn on UTM zones used in the produ010r of
FIRMs or adlaoflrt lurtodiclions nay rerull in ought positional dittortncoe in map
Natures across judedrction boundaries These ditferennos do not affect ho
acouracy Of this FIRM

ReNa 5t.u.rltns or. nrR rrep siC re0flaoee hoer. Inner Iansflt.e 5NRnaI Osparre
of 1900 These flood RavOrsIs must be compared to shructure and ground DELAWARECOUNTY P1
elevators rererenced to Ore same oaflsteal rietare For irtormatror reaanding NEI000STLE COUNTY,
conversion between the Nalonal GeodeSy Vanlcal Datum 011929 and he North
American Veinnal Datum of 1900 eec 1hz Ne100al Oeodebc Survey wabsire at
hOp Ilc000n ngs noaa govt On contact the Nationet 000deOc Survey at era flottoWinfi
add less:

Spaital Retererne Syslem Diui000
Natoral 000denic Survey. NOtch
Silver Sphrg MaIm Center
tort East-UnHat Highway
Siluer Spring, Marylard 20910
(ODr) 713-Stat

To obtain ourrenr nlevaton, dsscnlpton. arId/on beaten informaton for bameh
marks stoma at thin reap pee.. sanl.zI Ut. flnetrtrr.Osflrole.nats Uretsuk oP Mn.
ROOFeR Grod000 RssNfl at (3it1) 713-IZOL or tIed 105 .sMthlIP MI

MM tyaanne at. son weld

BABE MAP SOURCE Nate map lion mere obtained in digital apasal dale fomral
hnm the Delaware Valley Regional Fleming Commrtaloc ard Delaware County
Road centerlirre streamlinet. and lownshiplbvnouah boundarits mere proutded by
Oelaware County The county boundery ores downloedsd from the 2000
lIGERILine Hot 2002 and 2005 d00R ofhephnlographe mere provided by the
Delamace Valet Raglonel Planeing Commiesloe Adjushmanis were erode 0

apacinc base map reatorse to eltgn them in rno200' sate mnhepboros

Based on updated iopegnapttic tnflOneabwn Hit map r000clo more deleted end
up-lw-dote stream ctraenei eeetganat100. and floedplait deilsaa000s than
those shown on Ho oesjoea FIRM tot thia lurzdicbwr As a msulj ely Fleud
Prof Me and Floodway Data teblea may mflect stmam citarnel dietanceo that
diRer from whac is nhvmn or lyre map Also, Ore iced to floodplaIn relalicnshipo br
unreeOed slreams may dolor from what is shown we pmveus ncaps

Cefiperate limIts ahowr on this map we based or the best date euailable at tim
lme of pubilvaton ezause ctiarrgea due to acneoalwce or de.aneeOations may
have occurred after this map was published map users should cwtrtaw apprnpnate
conrmunoyvffwalstovsrrycurrenlcerporalsllmttioca500s

Please refer is the separately ptnled Ptsp indae ron an ovecurew map of he
onurry shuserng the layout of map pareto: rorermunily map repoacory addressee:
nod a Lisling of Communtls labia contaIning fdaliwnat Floyd lnsumnca P1001cm
dales fec each cwrrumuryy as Otall aa a 10109 at ha panals on ahich each
commurh1ieloarad

Carsea Er. P0kb Sup Rants t.etl.e at I-saN-rn-lass be eSesr so
aoaitsble prndues esaocwted mitt this FIRM Avetaite products may include
pneutvuely issued Lensre of Map Chaoge. s Flood Insarsnce Sooty report, and for
digyal veleons of the map The FEMA Map Serece Center may alto be reached
hy Fse el n-esw-35e-nn2D and he webette athId/ii)cnscleereaws)

It yeu have csaa.Maea ebaat me. er.pwc quaseens 000wamlrd ha Na000at Reed
irsurerne Pmgrem in garrenaj pleats call 1-877-FEMA MAP (1-077-306-2027) or
etA tIe FCMAwebsrte al ItJIaoSsr.rwtaeti.eas-bsreusanAeha.

)aBssNso*eevsoo r,.erseldaeew100as nooseS Erratafto. Lsnoo, nrselrf
rerar to the Flood Ineurerwa eloeN 0161 t100loaeksasteua8ly..t.tc-raiensta.r
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NOTES TO USERS
1555 coMa Bess 5550 04 IBef.lIllIietals FIlBdlrBri.B55 Petiflelere firfiMas
not nessarIy idenlify all areas subject In flooding, parocrulaoy from looal
drainage soorcas 01 small aloe The community map repository should be
000sulled for possible updeted or addi/onal flood hazard information

To obtain more delailed informarion in areas where Base Flood ElosaLloes
IBFESI .r,dlof flBcd&Sy. Irlha...ltinrl,.eJ..rS an. .fcae.ç.d M corneA
lire Flood P156155 sf4 flrdmdflp 0515 anthts Srsr.r*ry at 50st*n Elevahetri
155C Maflfete.d aStIr tree Orwetti IlteapSeOC Ob04l5 E tapeR Reel .eecoepeetl.a
Ibis FIOM Ueern should be tieate Br., 50051 .ttaaos on Ore FIRM represenl
rounded whole -fool eleuaflons Thasa OFEs era nronded for flood psura000 raling
purposesonlyandohould not baueedeslfreeolesourcewltloodeleoatwn
ofonmatron Aca/rdingllh flood taeuarron dale pr050nfed in the FIS report should be
ofileed in cwnluocllorr with he FIRM for purposes of 000afeumlon and/or floodplain

Ooundaries of the floodway. oerecwmprored at cross sections and oterpolared
bayoeen cross neolions The flood ways oero ba500 on hndreulic consideratiors
orrh regard to requirements 011hz flauonal Flood Insurance Pwgram Floodway
wOes and other penbnenf floodway data are prounded in the Flood frlsuranoe
Study report fun Ibis lu/sdicriun

CerOarn areas not in Speoel Flood RacerS Areas may be pmtected by Reed
control stesolofas Refer In Secfon 24 'Flood Prntecrron Measures" of Ore Flood
lnsuranceSlodyreponffoninfwrerationwnfl00400ntnnlsyuclures fonthis

The proje500n used in 1hz prepanatIon of this map was Univarnal Tfansoefse
Mercator lOTte> Zone fO Hontzoetal datum was NAD 83. tORStO spheroid
Differonces in doWer. splreno& projfloyon of UTM a000s used in ff0 production nfl
FIRMS for adjacent lurisdictione may result in slight posrtonal drffeeences in map
feafunea across jurisdiction bnundanes Theso diffofenoeo do Rot alfect the
accuracy of this FIRM.

Flood eueuaLwns on this map are retmencad Ic One North American Vertical Datum
of foot Theae flood etsoafions must be compared Ic stoecture and ground
Hnoatons mfere0000 to the same oadtcet datum For iofwrmefliOn regarding
cunoersion beeaeen the National Geodeye Venboal Datum of 1029 and the Noon
Anrencan Vertical DatuR nf fotfi, oisrt the National Geodetic Surney WebSite at
hftp lboocnt,ngs Roaa govI on colfam fern Natonal Geodetic S/roe/at the following
address

Spatial Reference System Dicrewn
Natwnel Geodetic Sunuey, NO/A
Gil/en Spring Matnw Center
f3f 5 East/forest Highway
Silcer Spnng, Maryland 200f 0
l3DfjJr n -/f oc

To obtain c/melt elecattorn, descripton, andtor Incalon refonnrason fm bacon
mark. shown on Ibis map please coolant the lnflwrnIahoe Seruices Btanch ot the
Naconal Geodetic Suruey at (DOt) 113.324a or crs,t ye rsebsye at
htto Ituowo eqs. nwoa cool.

BASE MAP SOURCEI Base reap frtas wane Obtained in digOal opatial data fonRat
mom the Delowene Valley Regional Planning Commission and Delaware County,
Road cmrtenlines sOaamlines, and lownshipibomuoh boundanee wme pnwuidtd by
Delaware County. The onuoly bocndany was downloaded fnom he 2000
TIGER/Line flIes 2002 and 2005 dgital ortbophofognaptrs were prwutdaoti by the
Delaware Velley Regional Plennteg Commission Adlustmonls osfe made fo
spa/tic base map feafures 10 alIgn them to V=200' scale oryrophoros

yaoact on updated topographic infornratoo, this map reflects more detailed and
up-to-date stream shaee.t eeeflflara0005 oneS fleodptetn detteeauoes thee
those showe or the preuions FIRM 00 lhiu 1/ysdotron As w result fire Ffcod
ProBes and Floodway Data tabtes nray retied sttaam channel distancos toot
differ tom what is shown on lIre map /150, Iho toad 10 flwodplsirr nelatonships for
unreoised soc/ms may diem 1mm what is shown to precious maps

Carponase trait. sirown on thts map are based on the best data acaitabte at the
tme of publication Because changes due 10 aoneoat'wos on da-anneoatmns may
haco occumed after Ibis map was published map usens should onntactappropnate
a/mm/nt1 ornoials 10 uetihg cumant corporate limO tooatmes

Please teflen Ic lEa sapacetely printed Map tedse for an woetorew map 01 iSo
onuoty shewieg lhs layootof map pareto, comm/lily map repositmy addneeses.
and a Listing nfl Cornmuoitao taBs containing Nabonat Flood Insorance Pnogram
dates for each community as well ssatrsting of Inc panels on which each
semmunityislocarad

Contact the FEM.A Map Scrod/a Caesar at r-aoo-nso-sors for infonmation on
acailebte pmduots associated with this FIRM AuailabtO products may indude
preciously issued leyans or Map Change, a Flood losofanca Skidy report, and i'm
digitat versione on the map Tore FEMA Msp Snooce Center may aic/be macfred
oy Far at fAoo-nee-oe2R and os webaye at how Ilmsw feeta soor

It you hace reecesfitee. aboas thi, map an quest'mns concerning iht Natwnal Flood
lesuteoce Prognew ie ganatifi crtease oaIl 1-B77-FEMA MAP 11 -OTT -33t -2027t wr
olsa the FEMowebrite at rsgfIre4aflBt4%5t

55*a dlesStta.U.ytsWroaEfsU.sreUlaFtiIIral LWe 0550051
refeoro foe Ff0003 os/rants. SOrely FISt tmdecefod tooth Swoahce irqOtrrrteiqn
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