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ARTICLE |. GENERAL PROVISIONS

Section 101. Statement of Findings

The Board of Supervisors of the municipality finds that:

A.

Inadequate management of accelerated stormwater runoff resulting from development and
redevelopment throughout a watershed increases flood flows and velocities, contributes to
erosion and sedimentation, overtaxes the carrying capacity of existing streams and storm
sewers, greatly increases the cost of public facilities to convey and manage stormwater,
undermines floodplain management and flood reduction efforts in upstream and
downstream communities, reduces groundwater recharge, damages private property, and
threatens public health and safety.

Inadequate planning and management of stormwater runoff resulting from land
development and redevelopment throughout a watershed can also harm surface water
resources by changing the natural hydrologic patterns, accelerating stream flows (which
increase scour and erosion of streambeds and streambanks thereby elevating
sedimentation), destroying aquatic habitat and elevating aquatic pollutant concentrations
and loadings such as sediments, nutrients, heavy metals and pathogens. Groundwater
resources and water supply are also impacted through loss of recharge due to increased
impervious surface and modification of groundcover.

The aforementioned impacts happen mainly through a decrease in natural infiltration of
stormwater.

Through project design, impacts from stormwater runoff can be minimized to maintain the
natural hydrologic regime, and sustain high water quality, groundwater recharge, stream
base flow, and aquatic ecosystems. The most cost effective and environmentally
advantageous way to manage stormwater runoff is through nonstructural project design,
minimizing impervious surfaces and sprawl, avoiding sensitive areas (e.g. stream buffers,
floodplains, steep slopes), and designing to topography and soils to maintain the natural
hydrologic regime.

A comprehensive program of stormwater management, including reasonable regulation of
development and other activities causing loss of natural infiltration, is fundamental to the
public health, safety, welfare, and the protection of the people of the Township and all the
people of the Commonwealth, their resources, and the environment.

Public education on the control of pollution from stormwater is an essential component in
successfully addressing stormwater effects.

Federal and state regulations require certain municipalities such as Springfield Township to
implement a program of stormwater controls. These municipalities are required to obtain a
federal permit for stormwater discharges from their separate storm sewer systems under
the National Pollutant Discharge Elimination System (NPDES).

Non-stormwater discharges to municipal separate storm sewer systems can contribute to
pollution of Waters of the Commonwealth by the Township.



Section 102. Purpose

The purpose of this comprehensive stormwater management ordinance is to promote health,
safety, and welfare within Springfield Township by minimizing the damages described in Section
101.A of this Ordinance through provisions designed to:

A. Manage stormwater runoff impacts at the source by regulating activities that cause these
problems.

B. Provide review procedures, performance standards, and design criteria for stormwater
planning and management.

C. Utilize and preserve the existing natural drainage systems as much as possible.

D. Manage stormwater impacts close to the runoff source relying on natural processes to
minimize the number of structures.

E. Promote alternative project designs and layouts that minimize impacts to surface and
groundwater.

F.  Promote nonstructural Best Management Practices.

G. Infiltrate stormwater to prevent degradation of surface and groundwater quality and to
otherwise protect water resources.

H. Minimize increases in stormwater volume.
l. Maintain existing flows and quality of streams and watercourses.

J.  Meet Water Quality requirements under State law, including regulations at 25 Pa. Code
Chapter 93.4a to protect and maintain fAexistirt
guality to support those uses in all streams, and to protect and maintain water quality in
ispeci al protectiond streams.

K. Prevent streambank and streambed scour and erosion.

L.  Provide for proper operations and maintenance of all permanent stormwater management
facilities that are constructed in the Township.

M. Implement an illegal discharge detection and elimination program to address non-
stormwater discharges into the municipal separate storm sewer system.

Section 103. Statutory Authority

The Township is empowered to regulate land use activities that affect runoff by the authority of
the Act of October 4, 1978 32 P.S., P.L. 864 (Act 167) Section 680.1 et seq., as amended, the
'Storm Water Management Act,"; and by the Authority of Pennsylvania Municipalities Planning
Code, Act 247 of 1968, as amended by Act 170 of 1988, as further amended by Act 209 of 1990
and Act 131 of 1992, 53 P.S. Section 10101.

Section 104. Applicability

This Ordinance shall apply to all areas of the Township including the Tohickon Creek
Watershed and Delaware River (North) Watershed (which includes Cooks Creek Watershed
designated as Exceptional Value pursuant to Pennsylvania Chapter 93 Water Quality
Standards) as delineated in Appendix F which is hereby adopted as part of this Ordinance.



This Ordinance shall apply to temporary and permanent stormwater management facilities
constructed as part of any of the regulated activities listed in this section. Stormwater
management and erosion and sedimentation control during construction activities which are
specifically not regulated by this Ordinance, shall continue to be regulated under existing laws
and ordinances.

This Ordinance contains stormwater management performance standards and design criteria
that are necessary or desirable from a watershed-wide perspective. Stormwater management
design criteria (e.g. inlet spacing, inlet type, collection system design and details, outlet
structure design, etc.) shall continue to be regulated by applicable ordinances.

The following activities are defined as 'Regulated Activities' and shall be regulated by this
Ordinance except as exempted by Section 105 of this Ordinance:

A. Land development.

B. Subdivision.

C. Prohibited or polluted discharges.

D. Alteration of the natural hydrologic regime.

E. Construction of additional impervious surfaces (e.g. driveways, parking lots, etc.) and/or
construction of new buildings or additions to existing buildings which cumulatively (refer
Section 105.B) exceed 1,000 square feet in area and result in additional impervious
surface since the effective date of this Ordinance.

F. Diversion or piping of any natural or man-made stream channel.

G. Installation of BMPs and stormwater management facilities or appurtenances thereto.

H. Temporary storage of impervious or pervious material (rock, soil, etc.) where ground

contact exceeds five (5) percent of the lot area or 5,000 square feet (whichever is less),
and where the material is placed on slopes exceeding eight (8) percent. (Based on
PADEP stock piling regulations, maximum stock pile height is 35 feet with maximum side
slopes of 2 to 1).

Section 105. Exemptions

A. General Exemptions: The following land use activities are exempt from stormwater
management requirements of Article Il of this Ordinance.

1. Use of land for gardening for home consumption.

2. Agriculture when operated in accordance with a conservation plan, nutrient
management plan, or erosion and sedimentation control plan approved by the
Bucks County Conservation District, including activities such as growing crops,
rotating crops, tilling of soil, and grazing animals. Installation of new, or
expansion of existing, farmsteads, animal housing, waste storage, and
production areas having impervious surfaces shall be subject to the provisions of
this Ordinance unless exempt pursuant to Section 105 B.

3. Forest Management operations following the Department of Environmental
Protectionds man aogtaimae in its pyblicaientSoilcEeosion and
Sedimentation Control Guidelines for Forestry and operating under an E&S Plan
approved by the Bucks County Conservation District which have a Zoning Permit
approval by Springfield Township.

4. Public road replacement, replacement paving, repaving and/or maintenance.



All Regulated Activities as described in Section 104 of this Ordinance shall comply with the

St or mwater Management requirements I[sermeatef excep
ManagementExe mpt i on Cri tefTha®et adbil BtormwateeManagement ed i n
Exempti on Craiettoetheiexdent statedhéreen, exempt from certain provisions of

this Ordinance but are subject to compliance with Section 105.D. Any Regulated Activity

that meets the exemption criteria established in this section is exempt from stormwater
management requirements of Article Il and Stormwater Management Plan submission
requirements of Article IV of this Ordinance. This requirement shall apply to the total
development even if development is to take place in phases. The starting point from which

to consider tr aaomt sheseffectivé gate 0fahis tOrdinance.c AllsSmpervious

surface area constructed on or after the effective date of this Ordinance shall be considered

cumul atively. | mper vi ous sur f acthe efiectivesldtésoh g on t
this Ordinance, shall not be considered in cumulative impervious area calculations for

exemption purposes. An exemption shall not relieve the applicant from implementing such

stormwater control measures and erosion control measures as are necessary to protect

health, safety, and property.

Table 105.1 & Table 105.2 Stormwater Management Exemption Criteria

1. Regulated activities included within Sections 104.E are exempt where the amount of
impervious surface and proposed location on a parcel conforms to the following

tables:

Table 105.1
Total Parcel Maximum
Area (acres) Impervious Surface
Area (square feet)
<0.5 1,200
0.5t0 1.0 2,500
>1.0t0 2.0 4,000
>2.0t05.0 5,000
>5.0 7,500

Table 105.2

Maximum amount of the impervious surface area permitted pursuant to Table 1
within a setback (excluding driveway access) measured from the downslope property
boundary shall conform to the following table:

Setback* Maximum Impervious

(feet) Surface Area (square
feet) permitted within
the setback.

10 None permitted
20 1,000
50 2,500
100 4,000
200 5,000
500 7,500




The minimum setback distance is measured between the proposed impervious area
(excluding driveway access) and/or stormwater control/structure discharge point to
the downslope property boundary. The maximum allowable impervious surface area
is the amount of impervious surface area permitted within the setback distance. For
example: a total of 4,000 square feet of impervious surface is permitted within the
100 feet setback, of which none is permitted within the 10 feet setback, not more
than 1,000 square feet is permitted within the 20 feet setback, and not more than
2,500 square feet is permitted within the 50 feet setback.

In lieu of meeting the minimum distance criteria, the applicant may provide
documentation from a Registered Professional Engineer in the Commonwealth of
Pennsylvania that the increased flows from the site leaves the site in the same
manner as the pre-development condition, and that there will be no adverse affects
to properties along the path of flow(s). The Township may require the above
referenced documentation on any site including a site meeting the minimum distance
or parcel size criteria when deemed necessary at the sole discretion of the
Township.

Regulated activities included within Sections 104.E proposed on a lot deed restricted
from further subdivision, or containing a conservation easement restricting future
development to not more than two (2) dwellings which conform to requirements of
Stormwater Management Exemption Criteria 1, or the following table:

Total Parcel Area Maximum Impervious
(acres) Surface Area*
(square feet)

>5.0t010.0 7,500
>10.0to 20.0 10,000
>20.0 15,000

*Location of impervious surface must conform to Table 105.2

Construction or reconstruction of buildings or additions to existing buildings or other
impervious surface (activities regulated pursuant to Sections 104.E and F) are
exempt where the following conditions are met:

A. An area of impervious surface is removed from the site equal to, or in excess of,
the proposed impervious surface area.

B. The area where existing impervious surface is removed pursuant to Item 2.A
above must be restored with a minimum of twelve (12) inches of topsoil and
stabilized groundcover.

Lot line adjustment subdivisions are exempt when no increase in impervious surface
is proposed.



Simplified Procedure for Single Family Dwellings

Individual home construction projects on existing single-family lots which result in less than
two thousand five hundred (2,500) square feet of new impervious area (including the
building footprint, driveway, sidewalks, and parking areas) or less than five thousand
(5,000 square feet of earth disturbance but do not meet exemption criteria of Section
105.B or are subject to the additional criteria of Section 105.D may utilize the simplified
procedure within Appendix J to meet requirements of the Ordinance and are not required
to submit formal drainage plans to the Township. This procedure may not be utilized for
proposed subdivision or land development.

Additional Exemption Criteria.

1. Exemption responsibilities - An exemption shall not relieve the applicant from
implementing such measures as are necessary to protect the public health, safety,
and property.

2.  HQ and EV streams i An exemption shall not relieve the applicant from meeting the
special requirements for watersheds draining to high quality (HQ) or exceptional
value (EV) waters contained in Sections 305 and 306 of this Ordinance.

The municipality, upon request by the applicant, may grant an exemption from the
provisions of this Ordinance for a project qualifying under Section 105.B. If an exemption
is granted, the municipality may require the developer to pay a fee in an amount
established by separate Resolution of the Board of Supervisors to the Municipal
Stormwater Management Capital Fund.

All applicants seeking an exemption of stormwater management requirements based upon
criteria contained in Section 105B shall be required, at a minimum, to submit the following
documentation for review:

1. Three (3) copies of the completed Township Stormwater Management Application
form.

2. Stormwater Management Exemption Review Fee and Escrow, as established by
separate resolution of the Board of Supervisors.

3. Three (3) copies of a plot plan for the parcel, which is the subject of the exemption
application, containing, at a minimum, the following information:

a. Property boundaries and area of the site, based on deed information, or field
survey.

b. Location map identifying the site relative to streets and other parcels in the
vicinity of the site.

c. Location of significant natural and existing manmade features, including
wetlands, watercourses, woodlands, steep slopes, structures, parking areas,
driveways, utilities, wells, and septic systems within 200 feet of proposed
impervious surface, regardless of the location of the property boundary.

d. Location and dimensions of existing and proposed impervious surface and
other improvements, with setbacks drawn to relate the location of same to
property lines, streets, and existing features.



e.  North Arrow.
f. Plan scale, as applicable.

g. Information regarding existing/proposed topography and drainage patterns,
within two-hundred (200) feet of proposed impervious surface based on field
survey, USGS mapping, and/or field observation.

h.  Other information deemed necessary by the Township Engineer to determine
compliance with exemption criteria contained in Section 105.

Section 106. Repealer

Any ordinance or ordinance provision of the Township inconsistent with any of the provisions of
this ordinance is hereby repealed to the extent of the inconsistency only.

Section 107. Severability

Should any section or provision of this ordinance be declared invalid by a court of competent
jurisdiction, such decision shall not affect the validity of any of the remaining provisions of this
ordinance.

Section 108. Compatibility with Other Ordinance Requirements

Approvals issued and actions taken under this Ordinance do not relieve the Applicant of the
responsibility to secure required permits or approvals for activities regulated by any other code,
law, regulation or Ordinance. To the extent that this Ordinance imposes more rigorous
requirements for stormwater management, the specific requirements contained in this
Ordinance shall be followed.



ARTICLE Il. DEFINITIONS

For the purposes of this chapter, certain terms and words used herein shall be interpreted as
follows:

A. Words used in the present tense include the future tense; the singular number includes the
plural, and the plural number includes the singular; words of masculine gender include
feminine gender; and words of feminine gender include masculine gender.

B. The word "includes" or "including" shall not limit the term to the specific example but is
intended to extend its meaning to all other instances of like kind and character.

C. The word "person' includes an individual, firm, association, organization, partnership, trust,
company, corporation, or any other similar entity.

D. The words "shall' and "must" are mandatory; the words "may" and "should" are permissive.

E. The words "usedo or foccupied" include the wor.d
Afarranged to be usedo, fAoccupiedo or fAmaintaine

Accelerated Erosion The removal of the surface of the land through the combined action of
man's activity and the natural processes of a rate greater than would occur because of the
natural process alone.

Alluvial Soil Areas subject to periodic flooding as defined in latest officially issued soil survey
information by the U.S. Conservation and Natural Resources Setrvice.

Alteration As applied to land, a change in topography as a result of the moving of soil and rock
from one location or position to another; also the changing of surface conditions by causing the
surface to be more or less impervious; or earth disturbance. Alteration includes removal of
trees and vegetation in a manner, or to an extent, to increase the rate or volume of stormwater
runoff.

Applicant A landowner or developer who has filed an application for approval to engage in any
Regulated Activities as defined in Section 104 of this Ordinance.

As-Built Plan Plans that are maintained during construction of the project and which document
the actual locations of the site improvements. As-built plan must be prepared by a professional
land surveyor or professional engineer licensed in the Commonwealth of Pennsylvania.

Bankfull The point where water begins to overflow the channel onto a floodplain.
Base Flow The portion of stream flow that is sustained by groundwater discharge.

Bioretention A stormwater retention area which utilizes woody and herbaceous plants and
soils to remove pollutants before infiltration occurs.

BMP (Best Management Practice) Activities, facilities, measures or procedures used to
manage stormwater impacts from land development, to protect and maintain water quality and
groundwater recharge and to otherwise meet the purposes of this Ordinance, to including, but
not limited to, infiltration, filter strips, low impact design, biorentention, wet ponds, permeable
paving, grassed swales, forested buffers, sand filters, and detention basins.



Channel erosion The widening, deepening, and headward cutting of channels and waterways,
due to erosion caused by moderate to large floods.

Cistern An underground reservoir or tank for storing rainwater.
Conservation District Bucks County Conservation District.

County Bucks County

Culvert A pipe, conduit, or similar structure including appurtenant works which conveys surface
water under or through an embankment or fill.

Dam An artificial barrier, together with its appurtenant works, constructed for the purpose of
impounding or storing water or another fluid or semifluid, or a refuse bank, fill or structure for
highway, railroad, or other purposes which does or may impound water or another fluid or
semifluid.

DEP The Pennsylvania Department of Environmental Protection.
Department The Pennsylvania Department of Environmental Protection.

Design Professional (Qualified) A Professional Engineer, Landscape Architect, or a
Professional Land Surveyor licensed in the Commonwealth of Pennsylvania and trained to
develop stormwater management plans.

Design storm The magnitude and temporal distribution of precipitation from a storm event
measured in probability of occurrence (e.g. 50-year storm) and duration (e.g. 24-hours), used in
the design and evaluation of stormwater management systems.

Designee The agent of the Board of Supervisors involved with the administration, review, or
enforcement of any provisions of this ordinance by contract or memorandum of understanding.

Detention basin An impoundment structure designed to manage stormwater runoff by
temporarily storing the runoff and releasing it at a predetermined rate.

Detention/Retention Basin Watershed All land area whose surface runoff is captured by a
detention and/or retention basin.

Detention district Those subareas in which some type of detention is required to meet the
plan requirements and goals of Act 167.

Developer A person, partnership, association, corporation, or other entity, or any responsible
person therein or agent thereof, that undertakes any regulated activity of this Ordinance.

Development Any man-made change to improved or unimproved real estate including, but not
limited to, the construction or placement of buildings or other structures, mobile homes, streets
and other paving, utilities, mining, dredging, filling, grading, excavation, or drilling operations,
and the subdivision of land.

Development plan  The provisions for development including a planned residential
development, a plat of subdivision, all covenants relating to use, location and bulk of buildings



and other structures, intensity of use or density of development, streets, ways and parking
facilities, common open space and public facilit
plando when wused in this Ordinance shall mean the
this definition.

Development site The specific tract of land for which a regulated activity is proposed.

Diffused Drainage Discharge Drainage discharge not confined to a single point location or
channel, such as sheet flow or shallow concentrated flow.

Disturbed Areas Unstabilized land area where an earth disturbance activity is occurring or has
occurred.

Downslope property line That portion of the property line of the lot, tract, or parcels of land
being developed located such that all overland or pipe flow from the site would be directed
toward it.

Downstream hydraulic capacity analysis Any downstream capacity hydraulic analysis
conducted in accordance with this Ordinance.

Drainage conveyance facility A stormwater management facility designed to transmit
stormwater runoff which shall include streams, channels, swales, pipes, conduits, culverts,
storm sewers, etc.

Drainage easement A right granted by a landowner to a grantee, allowing the use of private
land for stormwater management purposes.

Earth Disturbance A construction or other human activity which disturbs and destabilizes the
surface of the land including, but not limited to, clearing and grubbing, grading, excavations,
embankments, land development, road maintenance, and the moving, depositing, stockpiling or
storing of sail, rock or earth materials.

Emergency Spillway A conveyance area that is used to pass peak discharge greater than the
maximum design storm controlled by the stormwater facility.

Engineer A licensed professional civil engineer registered by the Commonwealth of
Pennsylvania.

Erosion The process by which the surface of the land, including channels, is worn away by
water, wind or chemical action.

Erosion and Sediment Pollution Control Plan A site-specific plan identifying the BMPs to
minimize accelerated erosion and sedimentation, pursuant to 25 Pa Code Chapter 102.

Exceptional Value Waters Surface waters of high quality which satisfy Pennsylvania Code
Title 25 Environmental Protection, Chapter 93 Water Quality Standards, §93.4b(b) (relating to
antidegradation). Cooks Creek Watershed is designated as an Exceptional Value Cold Water
Fishery.

Existing conditions The initial condition of a project site prior to the proposed construction.
Farm field, disturbed earth, or undeveloped cover conditions of a site or portions of a site used

10
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Flood A temporary condition of partial or complete inundation of normally dry land areas from
the overflow of streams, rivers, and other waters of this commonwealth.

Floodplain Those areas of Springfield Township which are subject to the one hundred year
flood, as identified in the Flood Insurance Study (FIS) dated May 18, 1999, and the
accompanying maps prepared for the Township by the Federal Emergency Management
Agency (FEMA), or most recent revision thereof; and also those areas along streams, ponds, or
lakes not identified within the Flood Insurance Study which are inundated by the 100 year
reoccurrence interval flood.

Floodway The channel of the watercourse and those portions of the adjoining floodplains that
are reasonably required to carry and discharge the 100-year frequency flood. Unless otherwise
specified, the boundary of the floodway is as indicated on maps and flood insurance studies
provided by FEMA. In an area where no FEMA maps or studies have defined the boundary of
the 100-year frequency floodway, it is assumed-absent evidence to the contrary-that the
floodway extends from the stream to 50 feet from the top of the bank of the stream.

Freeboard A vertical distance between the elevation of the design high-water and the top of a
dam, levee, tank, basin, or diversion ridge. The space is required as a safety margin in a pond
or basin.

Grade The slope of a street, other public way, land area, drainage facility or pipe specified in
percent.

Grassed waterway A natural or constructed waterway, usually broad and shallow, covered
with erosion-resistant grasses, used to conduct surface water.

Groundwater recharge Replenishment of natural underground water supplies.

HEC-HMS The US Army Corps of Engineers, Hydrologic Engineering Center (HEC) i
Hydrologic Modeling System (HMS).

High Quality Waters Surface waters having quality which exceeds levels necessary to support
propagation of fish, shellfish, and wildlife and recreation in and on the water by satisfying
Pennsylvania Code Title 25 Environmental Protection, Chapter 93, Water Quality Standards,
893.4b(a).

Hydric Soil A soil that is saturated, flooded, or ponded long enough during the growing season
to develop an anaerobic condition in the upper part.

Hydrologic Regime (Natural) The hydrologic cycle or balance that sustains quality and
quantity of stormwater, baseflow, storage, and groundwater supplies under the natural
conditions.

Hydrologic Soil Group (HSG) Infiltration rates of soils vary widely and are affected by
Ssubsurface permeability as well as surface intake

11



B, C, and D) according to their minimum infiltration rate, which is obtained for bare soil after
prolonged wetting. The Natural Resources Conservation Service (NRCS) of the US Department
of Agriculture defines the four groups and provides a list of most of the soils in the United States
and their group classification. The soils in the area of the development site may be identified
from a soil survey report that can be obtained from local NRCS offices or conservation district
offices. Soils become less pervious as the HSG varies from A to D.

Hyetograph A graphical representation of average rainfall, rainfall excess rates, or volumes
over specified areas during successive units of time during a storm.

Impervious surface Impervious surfaces are those surfaces which do not absorb precipitation
and surface water. All buildings, parking areas (not designed as a BMP), driveways, roads,
sidewalks, swimming pools, and any areas containing concrete, asphalt, packed stone,
compacted soils, or other equivalent surfaces shall be considered impervious within this
definition. In addition, other areas determined by the Township Engineer to be impervious
within the meaning of this definition will be classified as impervious surfaces.

Impoundment A retention or detention basin designed to retain and/or infiltrate stormwater
runoff and release it at a controlled rate.

Infiltration structures A structure designed to direct runoff into the ground (e.g. french drains,
seepage pits, seepage trench, biofiltration swale, infiltration basins).

Inlet A surface connection to a closed drain. A structure at the diversion end of a conduit. The
upstream end of any structure through which water may flow.

Invert The inside bottom of a culvert or other conduit.

Karst A type of topography or landscape characterized by surface depressions, sinkholes, rock
pinnacles/uneven bedrock surface, underground drainage and caves. Karst is formed on
carbonate rocks, such as limestone or dolomite.

Land development - Any of the following activities:
1. The improvement of one (1) or two (2) or more contiguous lots, tracts or parcels of

land for any purpose involving:

A. A group of two (2) or more residential or nonresidential buildings, whether
purposed initially or cumulatively, or a single nonresidential building on a lot or
lots regardless of the number of occupants or tenure; or

B. The division or allocation of land or space, whether initially or cumulatively,
between or among two (2) or more existing or prospective occupants by means
of, or for the purpose of streets, common areas, leaseholds, condominiums,
building groups or other features.

2. A subdivision of land.

3.  "Land development" does not include development which involves:

A. The conversion of an existing single family detached dwelling or single family
semi-detached dwelling into not more than three (3) residential units, unless
such units are intended to be a condominium;
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B. The addition of a residential accessory building, including farm building, on a lot
or lots subordinate to an existing principal building; or

C. The addition or conversion of buildings or rides within the confines of an
enterprise which would be considered an amusement park. For the purposes
of this subsection, an amusement park is defined as a tract or area used
principally as a location for permanent amusement structures or rides. This
exclusion shall not apply to newly acquired acreage by an amusement park
until initial plans for the expanded area have been approved by the proper
authorities.

Land/earth disturbance Any activity involving grading, tilling, digging, or filling of ground or
stripping of vegetation or any other activity that causes an alteration to and destabilization of the
natural condition of the land.

Limiting Zone A soil horizon or condition in the soil profile or underlying strata which includes
one of the following:

(i) A seasonal high water table, whether perched or regional, determined by direct
observation of the water table or indicated by soil mottling.

(i) A rock with open joints, fracture or solution channels, or masses of loose rock
fragments, including gravel, with insufficient fine soil to fill the voids between
the fragments.

(i) A rock formation, other stratum or soil condition which is so slowly permeable
that it effectively limits downward passage of effluent.

Main Stem (Main channel) Any stream segment or other runoff conveyance facility used as a
reach in the watershed hydrologic model.

Manning Equation (Manning formula) A method for calculation of velocity of flow (e.g., feet
per second) and flow rate (e.g., cubic feet per second) in open channels based upon channel
shape, roughness, depth of flow and slope. "Open channels" may include closed conduits when
the flow is not under pressure.

Municipal Engineer A professional engineer licensed in the Commonwealth of Pennsylvania
and appointed by the Township pursuant to Article V of the Second Class Township Code.

Municipal Separate Storm Sewer System (MS4) A system of conveyances owned by a
state, city, town, or other public entity that include catch basins, curbs, gutters, ditches, man-
made channels, pipes, tunnels, or storm drains that discharge into Waters of the United States.

Municipality Springfield Township, Bucks County, Pennsylvania

Nonpoint source pollution Pollution that enters a watery body from diffuse origins in the
watershed and does not result from discernible, confined, or discrete conveyances.

NRCS Natural Resource Conservation Service (previously SCS).
Open channel A drainage element in which stormwater flows with an open surface. Open

channels include, but shall not be limited to, natural and man-made drainageways, swales,
streams, ditches, canals, and pipes flowing partly full.

13



Outfall Point where water flows from a conduit, stream, or drain.

Parent Tract The parcel of land from which a land development or subdivision originates as of
the date of adoption of the original Stormwater Management Ordinance (121) on September 10,
2002.

Peak discharge The maximum rate of stormwater runoff from a specific storm event.
Penn State runoff model (calibrated) The computer-based hydrologic modeling technique
adapted to the watershed for the Act 167 Plan. The model has been "calibrated" to reflect

actual recorded flow values by adjoining key model input parameters.

Permanently Preserved Land A parcel or tract of land that is subject to a recorded
conservation easement, in perpetuity, in a manner acceptable to the Township.

Permanently Removed Volume (PRV) The volume of runoff that is permanently removed
from the runoff and not released into surface Waters of the Commonwealth during or after a
storm event.

Person An individual, partnership, association, corporation or other entity.

Pervious Area Any area not defined as impervious.

Pipe A culvert, closed conduit, or similar structure (including appurtenances) that conveys
stormwater.

Planning Commission The Planning Commission of Springfield Township.

PMF (Probable Maximum Flood) The flood that may be expected from the most severe
combination of critical meteorologic and hydrologic conditions that are reasonably possible in
any area. The PMF is derived from the probable maximum precipitation (PMP) as determined
on the basis of data obtained from the National Oceanographic and Atmospheric Administration
(NOAA).

Pretreatment Techniques employed in stormwater BMPs to provide storage or filtering to trap
coarse materials and other pollutants before they enter the system.

Project Site The specific tract of land where any regulated activity in the Township is planned,
conducted or maintained.

Rational formula A rainfall-runoff relation used to estimate peak flow.

Recharge Area Undisturbed surface area or depression where stormwater collects, and a
portion of which infiltrates and replenishes groundwater.

Recharge volume A calculated volume of stormwater runoff from impervious areas which is

required to be infiltrated at a site and may be achieved through use of structural or non-
structural BMPs.
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Regulated Activities Any activity to which this Ordinance is applicable pursuant to Section 104
of this Ordinance.

Release rate The percentage of predevelopment peak rate of runoff from a site or subarea to
which the post development peak rate of runoff must be reduced to protect downstream areas.

Retention basin A basin designed to retain and/or infiltrate stormwater runoff so that a
permanent pool is established.

Return period The average interval, in years, within which a storm event of a given magnitude
can be expected to recur. For example, the 25-year return period rainfall would be expected to
recur on the average once every 25 years.

Riparian Corridor A vegetated ecosystem along a waterbody that serves to buffer the
waterbody from the effects of runoff by providing water quality filtering, bank stability, recharge,
rate attenuation and volume reduction, and shading of the waterbody by vegetation. Riparian
corridors also provide habitat and may include streambanks, wetlands, floodplains, and
transitional areas.

Riser A vertical pipe extending from the bottom of a pond that is used to control the discharge
rate from the pond for a specified design storm.

Runoff Any part of precipitation that flows over the land surface.
Sediment Soils or other materials transported by surface water as a product of erosion.

Sediment basin A barrier, dam, or retention or detention basin located and designed to retain
rock, sand, gravel, silt, or other material transported by water.

Sediment pollution The placement, discharge or any other introduction of sediment into the
Waters of the Commonwealth.

Sedimentation The process by which mineral or organic matter is accumulated or deposited
by the movement of water.

Separate Storm Sewer System A system of pipes, open channels, streets, and other
conveyances intended to carry stormwater runoff.

Sheet flow Runoff that flows over the ground surface as a thin, even layer, not concentrated in
a channel.

Soil-cover complex method A method of runoff computation developed by the NRCS that is
based on relating soil type and land use/cover to a runoff parameter called a Curve Number
(CN).

Storage indication method A reservoir routing procedure based on solution of the continuity
equation (inflow minus outflow equals the change in storage) with outflow defined as a function
of storage volume and depth.

Storm frequency The number of times that a given storm event occurs or is exceeded on the
average in a stated period of years. Refer "Return Period."

15



Storm sewer A system of pipes and/or open channels that convey intercepted runoff and
stormwater from other sources, but excludes domestic sewage and industrial wastes.

Stormwater The total amount of precipitation reaching the ground surface.

Stormwater management facility Any structure, natural or man-made, that, due to its
condition, design, or construction, conveys, stores, or otherwise affects stormwater runoff.
Typical stormwater management facilities include, but are not limited to, detention and retention
basins, open channels, storm sewers, pipes, infiltration structures, and other BMPs.

Stormwater management permit A permit issued by the Township after the drainage plan has
been approved. Said permit is issued prior to or with the final township approval of the
proposed development activity.

Stormwater management plan The plan for managing stormwater runoff within the Township
adopted as required by the Act of October 4, 1978, P.L. 864, (Act 167), as amended and known
as the AStor mwater Management Acto

Stormwater management site plan The plan prepared by the Developer or his engineer
indicating how stormwater runoff will be managed at the particular site of interest according to
this Ordinance.

Stream Rivers, creeks, springs, and other perennial or intermittent watercourses containing
water at least on a seasonal basis during an average water year . The

i nclude all Al ntermittent Streamso and al |l inPe

1. Springs or Seeps 1 The point where groundwater discharges to become surface
water.

2. Stream, Ephemeral 7 A reach of stream that flows only during and for short
periods following precipitation, and flows in low areas that may or may not be a
well defined channel. Ephemeral stream beds are located above the water table
year-round. Groundwater is not a source of water for the stream. Some
commonly used names for ephemeral streams include: stormwater channel,
drain, swale, gully, dry stream channel, hollow, or saddle.

3. Stream, Headwater i The beginning reach of a stream, which collects water from
springs and seeps and provides a hydrologic connection to a perennial stream.
These channels may be ill defined and may move from year to year depending
upon groundwater input, snowmelt, and runoff, but are typified by hydric soils and
hydric vegetation.

4, Stream, Intermittent i A reach of stream that flows only during wet periods of the
year and flows in a continuous well-defined channel. During dry periods, when
the water table is depressed by seasonal aridity or drought, intermittent streams
may go down to a trickle of water and appear dry, when in fact there is water
flowing withint he stream bottom or Asubstrateo.

5. Stream, Perennial or Watercourse, Perennial i A body of water in a channel that
flows throughout a majority of the year in a defined channel and is capable, in the
absence of pollution, drought, or manmade stream disturbances, of supporting a
benthic macroinvertebrate community that is composed of two or more
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recognizable taxonomic groups of organisms, large enough to be seen by the
unaided eye and can be retained by a U.S. Standard No. 30 sieve (28 meshs per
inch, 0.595 mm openings) and live at least part of their life cycles within or upon
available substrates in a body of water or water transport system. A perennial
stream can have Q7-10 flow of zero. For the purposes of this document, a
perennial stream includes lakes and ponds.

Stream enclosure A bridge, culvert or other structure in excess of one-hundred (100) feet in
length upstream to downstream which encloses a regulated water of this commonwealth.

Subarea The smallest drainage unit of a watershed for which stormwater management criteria
have been established in the stormwater management plan.

Subdivision As defined in the Pennsylvania Municipalities Planning Code, Act of July 31,
1968, P.L. 805, No. 247.

Swale A low-lying stretch of land which gathers or carries surface water runoff.

Time of concentration (Tc) The time for surface runoff to travel from the hydraulically most
distant point of the watershed to a point of interest within the watershed. This time is the
combined total of overland flow time and flow time in pipes or channels, if any.

Tributary Area i The portion of a watershed that contributes runoff to a particular point in that
watershed.

Volumetric Runoff Coefficient A variable indicative of stormwater runoff volume and
dependent on the impervious coverage for a site.

Watercourse Same as stream.

Water Quality Requirements As defined under state regulations i protection of designated
and existing uses (Refer 25 Pa Code Chapters 93 and 96):

a Each stream segment in Pennsylvania has

fisheryo or Apotable water supplyo, whi ch

protected and maintained, under state regulations.

b. AEXxi sting us e snéd aa of doventbar, sL@75, eehardieds whether they have
been designated in Chapter 93. Land development must be designed to protect and
maintain existing uses and maintain the level of water quality necessary to protect those
uses in all streams, and to protect and maintain water quality in special protection streams.

c. Water quality involves the chemical, biological, and physical characteristics of surface
water bodies. After land development, these characteristics can be impacted by addition
of pollutants such as sediment, and changes in habitat through increased flow volumes
and/or rates. Therefore, discharge to surface waters must be designed and managed to
protect the streambank, streambed, and structural integrity of the waterway, to prevent
these impacts.

Watershed Region or area bounded peripherally by water parting and draining to a particular
watercourse or body of water.
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Waters of the Commonwealth Any and all rivers, streams, creeks, rivulets, impoundments,
ditches, watercourses, storm sewers, lakes, dammed water, wetlands, ponds, springs, and all
other bodies or channels of conveyance of surface and underground water, or parts thereof,
whether natural or artificial, within or on the boundaries of this Commonwealth.

Wetland Those areas that are inundated or saturated by surface or groundwater at a frequency
and duration sufficient to support, and that under normal circumstances do support, a
prevalence of vegetation typically adapted for life in saturated soil conditions, including swamps,
marshes, bogs, fens, and similar areas.

Wetland Delineation The onsite method or process for identifying wetlands. Wetlands must
be delineated by a qualified specialist according to the 1989 Federal Manuals (as amended) for
the Delineation of Jurisdictional Wetlands (whichever is greater) or according to any subsequent
Federal or State regulation. Qualified specialist shall include those persons being Certified
Professional Soil Scientists as registered with Registry of Certified Professionals in Agronomy
Crops and Soils (ARCPACS); or as contained
Professional Soil Scientists (PAPSS); or as registered with National Society of Consulting Soll
Scientists (NSCSS), or as certified by State and/or Federal certification programs; or by a
gualified Biologist/Ecologist.
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ARTICLE lll. STORMWATER MANAGEMENT
Section 301. General Requirements for Stormwater Management

A.

All regulated activities within the Township which do not fall under the exemption criteria
contained within Section 105 of this Ordinance shall submit a stormwater management
plan consistent with this Ordinance to the Township for review. These criteria shall apply
to the total proposed development even if development is to take place in stages.
Impervious surface shall include, but not be limited to, any roof, parking or driveway areas
and any new streets and sidewalks. All gravel and crushed stone areas shall be assumed
to be impervious unless designed as a BMP (e.g. pervious paver blocks, reinforced turf,
gravel filled grids, etc.). (Refer definition of Impervious Surface within Article Il of this
Ordinance).

Regulated activities shall be designed, implemented, operated, and maintained to meet
the purposes of this Ordinance, through these two elements:

1. Erosion and sediment control prevention during land development (e.g. earth
disturbance during construction), and

2. Water quality protection measures after completion of land development (e.g. post-
construction).

No approval of any subdivision or land development plan, or issuance of any building,
Erosion and Sedimentation Control and Grading Permit, occupancy permit, or the
commencement of any earth disturbance at a project site within the Township, shall
proceed until the requirements of this Ordinance are met, including approval of a
Stormwater Management Plan under Section 401 and a permit under PADEP regulations,
where applicable.

Erosion and sediment control during land development shall be addressed as required by
Section 310.

Water quality protection and infiltration shall be addressed as required by Sections 305
and 306.

All Best Management Practices (BMPs) shall conform to the design criteria of this
Ordinance and Pennsylvania Stormwater Management Practices Manual, December 30,
2006.

Techniques described in Appendix C (Low Impact Development) of this Ordinance are
encouraged because they reduce the costs of complying with the requirements of this
Ordinance and the State Water Quality requirements.

Stormwater drainage systems shall be provided in order to permit unimpeded flow along
natural watercourses, except as modified by stormwater management facilities designed
to encourage infiltration, groundwater recharge, and improved water quality.

Existing points of concentrated drainage that discharge onto adjacent property shall not

be altered without written approval of the affected property owner(s) and shall be subject
to any applicable discharge criteria specified in this ordinance.
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Areas of existing sheet flow discharge shall be maintained wherever possible. If sheet
flow is proposed to be concentrated and discharged onto adjacent property, the developer
must document that adequate downstream conveyance facilities exist to safely transport
the concentrated discharge, or otherwise prove that no erosion, sedimentation, flooding or
other harm will result from the concentrated discharge; and submit written approval from
the affected adjacent property owner(s).

For all subdivision and land development applications, the tributary area discharging
drainage to any location along the site property boundary shall not increase by more than
twenty-five percent (25%) over the predevelopment condition without written approval
from the adjacent affected property owner(s) and the Township.

Where a development site is traversed by watercourses, drainage easements shall be
provided conforming to the line of such watercourses. The width of the easement shall be
adequate to provide for the unimpeded flow of stormwater runoff from the 100-year storm
event. However, in no case shall the easement be less than thirty (30) feet in width.
Terms of the easement shall prohibit excavation, the placing of fill or structures, and any
alterations that may adversely affect the flow of stormwater within any portion of the
easement. Periodic maintenance of the easement shall be required by the landowner to
ensure proper runoff conveyance. The developer shall maintain the easement until such
time as one of the following is accomplished:

1. For subdivisions or land developments, the individual lot owner assumes
responsibility for the maintenance of the portion of their property through which the
easement passes. The record plan shall contain a description of such easement(s)
and notation indicating the maintenance responsibilities.

2. A homeownerds association or other |l eg
responsibility for maintenance of the development, including the watercourse
easement. The record plan shall contain a description of such easement(s) and
notation indicating the maintenance responsibilities.

When it can be shown that, due to topographic conditions, natural drainageways on the
site cannot adequately provide for drainage, open channels may be constructed
conforming substantially to the line and grade of such natural drainageways. Work within
natural drainageways shall be subject to approval by PADEP through the Joint Permit
Application process, or, where deemed appropriate by PADEP, through the General
Permit process.

Any stormwater management facilities regulated by this Ordinance that would be located
on state highway rights-of-way, or discharge stormwater to facilities located within a state
highway right-of-way, shall be subject to approval by the Pennsylvania Department of
Transportation (PennDOT).

Site disturbance and impervious surface shall be minimized. Infiltrating stormwater runoff
through seepage beds, infiltration trenches, etc. shall be required, where soil conditions
permit, to reduce the size or eliminate the need for retention/detention facilities.

Roof drains and sump pumps shall discharge to an infiltration bed, natural watercourse,
storm sewer system, or drainage swale (within a stormwater easement). Roof drains and
sump pumps may be connected to a storm sewer, drainage structure, or other approved
stormwater conveyance facility when designed as part of a stormwater management BMP.
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In no case shall roof drains or sump pumps be connected to a sanitary sewer or permitted
to discharge across a sidewalk, walkway, or to a street through the curb.

Q. Special requirements for watersheds draining to high quality (HQ) and exceptional value
(EV) waters: The temperature and quality of water and streams that have been determined
to be exceptional value and high quality are to be maintained as defined in Chapter 93,
Water Quality Standards, Title 25 Pennsylvania Department of Environmental Protection
Rules and Regulations. Maintaining the multiple values of these Special Protection Waters
occurs through maintaining the pre-development or natural water cycle; not decreasing
infiltration and recharge; and not increasing runoff.  In so doing, critical temperature
considerations are provided (optimal temperature control is achieved through infiltration of
precipitation to groundwater which maximizes temperature-moderated stream base flow).
In those cases where Runoff Volume Control cannot be achieved as per Section 303.A.1,
temperature sensitive BMPs and stormwater conveyance systems are to be used and
designed with storage pool areas (drawing outflow from the bottom of the pool) and supply
outflow channels shall be shaded with trees. This will require modification of berms for
permanent ponds and the relaxation of restrictions on planting vegetation within the
facilities, provided that capacity for volumes and rate control is maintained. At a minimum,
the southern half of pond shorelines shall be planted with shade or canopy trees within ten
(10) feet of the pond shoreline. In conjunction with this requirement, the maximum slope
allowed on the berm area to be planted is 10 to 1. This will lessen the destabilization of
berm soils due to root growth. A long-term maintenance schedule and management plan
for the thermal control BMPs is to be established and recorded for all development sites.

R. All stormwater runoff shall be pretreated for water quality prior to discharge to surface or
groundwater as required by Section 305 of this Ordinance

S. Completed stormwater management facilities, including detention/retention basins, shall be
surveyed by a professional land surveyor or engineer licensed in the Commonwealth of
Pennsylvania, to verify compliance with the character of stormwater management facilities
as depicted on the approved final plan (or subsequently approved revision, thereof). As-
constructed plans shall be submitted to Springfield Township for review and approval, upon
completion of construction of all facilities and prior to offer of dedication of any public
facilities and/or submission of financial security for the required maintenance period. Public
facilities will not be accepted by Springfield Township until such time the as-constructed
plans have been reviewed and approved by the Township Engineer.

T. The record plan and development agreement for the approved subdivision or land
development shall define the ownership and maintenance responsibilities as well as access
rights for all drainage related easements. Specifically, the record plan shall contain a
provision permitting access to such easement(s), at any reasonable time, for inspection
and/or emergency repair/maintenance, by Springfield Township or its designee, of all
facilities deemed critical to public welfare. In the event the | o't owner or home
association fails to honor their maintenance responsibilities set forth herein, in any manner,
Springfield Township shall have the right of entry upon and within the area of the easement
to undertake any required corrective or maintenance effort. The total cost of such, including
administrative, engineering, and legal costs for enforcement, may be imposed upon the
responsible party as determined by Springfield Township. Failure to remedy all associated
costs described above, may be subject of the imposition of a lien by the Township against
the owner(s) in question, in the same manner as the Township might otherwise be
empowered by law to assess or impose a lien against a property for municipal
improvements.
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Section 302. Stormwater Management Districts T Peak Rate Control

A.

Mapping of Stormwater Runoff Peak Rate Districts - In order to implement the provisions
of this Ordinance, the Tohickon Creek Watershed Stormwater Management Plan and
Delaware River (North) Watershed Stormwater Management Plan, Springfield Township is
hereby divided into Stormwater Runoff Peak Rate Districts consistent with the plans. The
boundaries of the districts are indicated on the runoff peak rate district map that is
available for inspection at the Township building. A large-scale boundary map is included
as Appendix F for reference.

The exact location of the Stormwater Runoff Peak Rate District boundary as it applies to a
given development site shall be determined by mapping the boundaries using the two (2)
feet or five (5) feet topographic contours provided as part of the stormwater management
plan developed for the site in accordance with the Subdivision and Land Development
Ordinance. The District boundaries as originally drawn coincide with topographic divides
or, in certain instances, are drawn from the intersection of the watercourse or a potential
flow obstruction to the topographic divide consistent with topography. The locations
determined on the stormwater management plan shall be reviewed and verified by the
Township engineer.

Description of Tohickon Creek Watershed Stormwater Runoff Hydrologic Peak Rate
Districts

1. Conditional No Detention Districts (Direct Discharge). Subareas identified on the
official Sub-Basin Map available for inspection at the Township Office. Included in this
district are 2, 3, 8-10, 18, 20, 21, 42, 43, 52, 54, 56, 57, 59, 61, 62, 67, 70-73, 76, 77,
81-83. These sub-areas may discharge post-development runoff without detention
facilities without adversely affecting the total watershed peak flow. These areas are
located adjacent to the Delaware River. However, where the conveyance capabilities
of the local receiving facilities are not adequate to safely transport the increased peak
flows from undetained runoff a 100% release rate control is applied.

2. 100 Percent Release Rate District. Subareas included in this district are 4-7, 1-17, 19,
22-28, 31-34, 41, 44-51, 53, 55, 58, 60, 63, 64, 66, 68, 69, 74, 75, 84-98, 101, 109,
111 - 114, 116, 118, 119, 121-126. These subareas are not expected to incur a great
deal of development growth due to location, topography, soils, or a combination of all
three factors. Also, the location in the watershed of these sub-areas is of minor
importance in supporting the overall watershed level runoff control. Therefore, these
areas are allowed to release postdevelopment runoff at a rate that does not exceed
the existing rates of runoff.

3. 90 Percent Release Rate District. Subareas included in this district are 30, 35-40, 226.
These areas are located in developing areas that have adequate drainage capacity in
the receiving waterways. A slight amount of reduction is necessary to preserve this
integrity of the receiving waterways and increase water quality of the receiving
waterways, at the request of the local municipality.

4. 75 Percent Release Rate District. Subareas included in this district are 78-80, 99, 100,
102-108, 110, 115, 117, 120. Certain subareas require the control of stormwater
runoff to a portion of the existing runoff equal to 75 percent. These areas are located
in upper reaches of the watershed, specifically, areas around Quakertown Borough
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and Richlandtown Township which are projected to incur significant development
impacts and have existing inadequate storm conveyance facilities. Some of these
areas are expected to incur a relatively major increase in development pressure, while
some areas may not see much development at all. In order to assure uniform
watershed-level runoff control; however, the assignment of this release rate on a
widespread basis will uniformly restrict the future runoff in a fashion that favors no
particular sub-watershed.

D. Description of Delaware River (North) Watershed Stormwater Runoff Hydrologic Peak
Rate Districts.

1. Conditional No Detention Districts. Subareas included in this district are 1, 2, 6-11, 20,

61-68, 70-72, 89-91, 93. These subareas may discharge postdevelopment runoff
without detention facilities without adversely affecting the total watershed peak flow.
These areas are located adjacent to the Delaware River, which is capable of absorbing
undetained runoff without affecting the watershed level control. In certain instances,
the conveyance capabilities of the local receiving facilities may not be adequate to
safely transport the increased peak flows from undetained runoff. In these cases, the
developer shall ensure that 100 percent release rate control is applied to the particular
receiving stream(s), and/or the developer may provide increased capacity of those
receiving facilities in order to ensure safe passage of any undetained runoff.

100 Percent Release Rate District. Subareas included in this district are 3-5, 12-19,
21-60, 69, 73-88, 94-103, and 112-130. These subareas are not expected to incur a
great deal of development growth due to location, topography, soils or a combination
of all three factors. Also, the location in the watershed of these subareas is of minor
importance in supporting the overall watershed level runoff control. Therefore, these
areas are allowed to release postdevelopment runoff at a rate that does not exceed
the existing rates of runoff.

75 Percent Release Rate District. Subareas included in this district are 104-111.
Certain subareas require the control of stormwater runoff to a portion of the existing
runoff equal to 75 percent. These areas are located in upper reaches of the
watershed, specifically, areas around Springfield and Lower Saucon Townships. In
order to ensure uniform watershed-level runoff control, the assignment of this release
rate on a widespread basis will uniformly restrict the future runoff in a fashion that
favors no particular sub-watershed.

E. Areas of the Township which are not included within either the Tohickon Creek or
Delaware River (North) Watershed shall be a 100 percent release rate district.

Section 303. Stormwater Management Implementation Provisions (Performance

Standards and Best Management Practices)

A. General Standards.

1.

Runoff Volume Standard - Post-development stormwater runoff volume being
discharged from any regulated activity shall not exceed pre-development stormwater
runoff volume being discharged for up to the 2-year frequency rainfall (for each
watershed on-site). An Alternative Standard is allowed in this Ordinance where it can
be demonstrated that due to existing natural site conditions (refer subsection b.),
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substantial infiltration and recharge are not occurring in the pre-development condition,
resulting in greater than anticipated runoff volume.

a.

Alternate Standard for Runoff Volume

Applicants may request from Springfield Township that an Alternate Standard
be applied, where a portion of the Runoff Volume Standard is not achieved but
at least fifty (50%) percent of the total required volume of infiltrated runoff is
achieved. Use of this Alternate Standard is permitted by the Township only
after thorough scrutiny has been directed toward all possible stormwater
management options at all possible locations at the site, consistent with the
process set forth in the following subsections.

Required Analysis for Allowing Use of Alternate Standard for Runoff Volume

The Alternate Standard shall be used only in those situations where it is
demonstrated to the satisfaction of the Township that due to natural site
conditions infiltration is not occurring in the pre-development condition,
resulting in greater runoff volumes (than would normally be anticipated) due to
bedrock near or at the surface (less than two (2) feet in depth); presence of
Seasonal High Water Table (SHWT) (less than two (2) feet in depth); and soils
with low permeability (e.g. 0.20 inches per hour). Alternate Standard shall be
permitted by the Township only in those cases where the applicant has
demonstrated that one or all of the above described conditions exist throughout
the site, such that there is no reasonable means of infiltrating required
stormwater volumes and that the property cannot be reasonably developed
utilizing a stormwater management system which infiltrates the Standard 2-
year frequency storm event volume (pre to postdevelopment). The applicant
must demonstrate that there is no area of the site where the Runoff Volume
Standard can feasibly be infiltrated. It is not a ground for approval of the
Alternate Standard that infiltrating the Standard Runoff Volume will utilize areas
that could otherwise be developed to obtain the most building area or lots.

Applicants requesting to utilize the Alternate Standard must provide a
Feasibility Study (refer Section 402) for infiltration utilizing BMPs as well as
other runoff volume stormwater management systems and provide the
following information:

(1) Site plan demonstrating the extent of site area with seasonal high water
table (SHWT) (less than two (2) feet): The site will be evaluated both as
to the extent of site with SHWT and the actual locations of SHWT areas.
Use of the Alternate Standard shall be permitted by the Township only
in those cases where it is demonstrated that site areas free of SHWT
are not feasible for use as stormwater BMPs.

(2) Site plan demonstrating extent of site area with less than two (2) feet to
bedrock: The site will be evaluated both as to the extent of site with
shallow depth to bedrock and actual locations of shallow bedrock areas.
Use of the Alternate Standard shall be permitted by the Township only
in those cases where it is demonstrated that site areas free of shallow
bedrock constraints are not feasible for use as stormwater BMPs.
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(3) The site plan shall demonstrate the extent of site area with less than
0.20 inches/hour of permeability in accordance with the soil testing
protocol set forth in Appendix B.

(4) In order to utilize the Alternate Standard, the applicant must
demonstrate that the total of infiltraton i c hal | engedo areas ('t
areas described in c(1) through c(3) hereof) exceed the following
percentages of the total site:

75 percent (sites less than 5 acres)
80 percent (sites 5 to 10 acres)
85 percent (sites greater than 10 acres)

In addition, the applicant must demonstrate that there is no feasible site
area free of the above described infiltration constraining features which
exist in a location such that the Runoff Volume Standard can be
achieved.

d I f t he appl i caengirieer cap demoretsate i basada upon site
specific soil testing to the satisfaction of the Township that due to existing soil,
bedrock, water table, or other conditions on the parcel, that such a standard is
not achievable on the site (all or in part), the standard contained in Section
303.A.3 shall apply.

2. Peak release rates of runoff under proposed conditions from any regulated activity
shall meet the peak release rates of runoff prior to development for the design
storms specified on the Stormwater Management District Watershed Map
(Ordinance Appendix F) and Section 302, of the Ordinance.

3. If it is determined to the satisfaction of the Township that the volume standard set
forth in Section 303.A.1 cannot be achieved, then the peak release rate standards
are modified so that post-development peak release rate from the site for all storms
up to the 10-year storm must be equal to or less than seventy-five (75%) percent of
the design peak release rates permitted within Section 302.

Sites Located in More Than One District - For a proposed development site located within
two or more release category subareas, the peak discharge rate from any subarea shall
be the pre-development peak discharge for that subarea multiplied by the applicable
release rate. The calculated peak discharges shall apply regardless of whether the
grading plan changes the drainage area by subarea.

Off-Site Areas - Off-site areas that drain through a proposed development site are not
subject to release rate criteria when determining allowable peak runoff rates or volume
reduction. However, on-site drainage facilities shall be designed to safely convey off-site
flows through or around the development site to existing points of discharge from the

property.

Where the area of a site being impacted by a proposed development activity differs
significantly from the total site area, only the proposed disturbed area utilizing stormwater
management measures shall be subject to the management district criteria. Unimpacted
or undisturbed areas that do not flow into or are bypassing the stormwater management
facilities shall not be subject to the Stormwater Management District criteria.
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E. Stormwater Conveyance Corridor Protection (Riparian Corridor Preservation and
Vegetation) 1 Runoff from developed areas of the site, including but not limited to areas of
impervious surface, shall be managed through a series of riparian corridor vegetation
facilities whenever possible. This will be accomplished in a manner satisfactory to the
Township, ut i |l i zing the HAPennsyl vania Stor mwater Be
December 30, 20060 as amended. Riparian Forested Buffer. The priority goal of the
riparian vegetation will be the reduction of thermal impacts on stormwater runoff
associated with impervious areas, with a secondary goal being the protection of capacity
of existing stormwater conveyance channels. These goals will be achieved through the
use of design criteria within this Ordinance and the Pennsylvania Stormwater Best
Management Practices Manual, and shall be in addition to any other Township Ordinance
provisions.

F.  Regional Detention Alternatives i For certain areas within the study area, it may be more
cost-effective to provide one control facility for more than one development site than to
provide an individual control facility for each development site. The initiative and funding
for any regional runoff control alternatives are the responsibility of prospective developers.
The design of any regional control basins must incorporate the assumption of maximum
development of the entire upstream watershed. The peak outflow of a regional basin
would be determined on a case-by-case basis using the hydrologic model of the
watershed consistent with protection of the downstream watershed ar eas .
model 6 refers to the calibrated model as

o L
< <

o
o ©

H. "Downstream Hydraulic Capacity Analysis" - Any downstream capacity hydraulic analysis
conducted in accordance with this ordinance shall use the following criteria for determining
adequacy for accepting increased peak flow rates:

1. Natural or man-made channels or swales must be able to convey the increased
runoff associated with a 2-year return period event within their banks at velocities
consistent with protection of the channels from erosion. Acceptable velocities shall
be based upon criteria included in the DEP Erosion and Sediment Pollution Control
Program Manual.

2. Natural or man-made channels or swales must be able to convey the increased 25-
year return period runoff without creating any hazard to persons or property, or
wildlife and aquatic habitat. Habitat impact should be minimized or avoided.

3. Culverts, bridges, storm sewers or any other facilities which must pass or convey
flows from the tributary area must be designed in accordance with DEP, Chapter 105
regulations (if applicable) and, at a minimum, pass the increased 25-year return
period runoff.

Section 304. Nonstructural Project Design (Sequencing to Minimize Stormwater
Impacts)

A. For design and applicability ofnon-st r uct ur al BMPs refer to Chapte
Stor mwater Management Practices Manual 0,- Decemt
structural BMPs proposed, the applicant shall utilize and submit appropriate checklists
included in Chapter 8, Section 8.8 of the APe
Practices Manual 0, December 2006, as amended (
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the BMPs are applicable to the project and to determine the amount of volume or peak
rate credit is applicable.

The applicant for major subdivision or land development approval shall demonstrate that
stormwater management is designed in the following sequence to minimize the increase in
stormwater runoff and degradation of water quality:

1. Prepare an Existing Resource and Site Analysis Plan (ERSAP), as required by the
Subdivision and Land Development Ordinance, showing environmentally sensitive
areas including, but not limited to, steep slopes, ponds, lakes, streams, wetlands,
hydric soils, vernal pools, floodplains, riparian corridors, hydrologic soil groups A, B,
C,and D, ipri me agricultural soilso (prime farr
importance as designated in the soil survey of Bucks County), woodlands, surface
waters regulated by the State or Federal Government, any existing recharge areas,
and any other requirements outlined in the Subdivision and Land Development
Ordinance.

2. Prepare a draft project layout avoiding sensitive areas identified in Section 304.B.1
(and as further defined by Section 508 of the Zoning Ordinance) and minimizing total
site earth disturbance. The ratio of disturbed area to the entire site area and
measures taken to minimize earth disturbance shall be included in the ERSAP.

3. ldentify site specific existing conditions, drainage areas, discharge points (points of
interest), recharge areas, and hydrologic soil groups A and B.

4.  Evaluate Nonstructural Stormwater Management Alternatives (Refer Appendix D).
a.  Minimize earth disturbance.
b.  Minimize impervious surfaces.
c. Break up large impervious surfaces.

5.  Satisfy water quality objective (Section 305).

6.  Satisfy groundwater recharge (infiltration) objective (Section 306) and provide for
stormwater treatment prior to infiltration.

7.  Satisfy stream bank erosion protection objective (Section 307).

8. Determine the Management District within which the site is located (refer Appendix
F) and conduct a predevelopment runoff analysis.

9. Prepare final project design to maintain predevelopment drainage areas and
discharge points, to minimize earth disturbance and impervious surfaces, to reduce
runoff to the maximum extent possible, and to minimize the use of surface or point
discharges.

10. Conduct a proposed conditions runoff analysis based on the final design and to meet

the release rate and in turn the overbank flow and extreme event requirements
(Section 307).

27



11. Manage any remaining runoff through treatment prior to discharge, as part of
detention, biorentention, direct discharge or other structural control.

12. Prepare a stormwater management operation and maintenance plan consistent with
requirements of Section 702 that ensures the long term viability of the stormwater
control facilities.

Section 305. Water Quality Requirements

A.  The project plan shall specify permanent stormwater BMPs to be implemented, operated,
and maintained to meet water quality requirements. Because water quality requirements
vary depending on t he fi us ees watershéd, a fnameworkat er bod
methodology is provided here.

B. In order to protect and maintain water quality, additional stormwater runoff created by the
development project must be captured, stored, and treated. In addition, post construction
stormwater infiltration of runoff must replicate preconstruction infiltration of runoff to the
maximum extent possible, in High Quality and Exceptional Value Watershed, special
requirements may apply.

C. The volume of additional stormwater runoff to be captured, stored, and treated is called
t he Water Qual iot)y Vol ume ( AWQ

1. The formula for determining WQy is:
WQ, = [(P)(RV)(A))/12 (inches/foot), where

i. P = Rainfall depth in inches, using the current i 9 0 % st the volame of
rainfall for 90% of the storm events which produce runoff in the watershed
annually. For Year 2008, PennDOT Region 5, the P value is 2.04 inches.

ii. A =Project Area in acres

ii. R, = Volume Runoff Coefficient [0.05 + 0.009(l)], where | is the impervious
surface percentage (impervious area + total project area) X 100%

2. In Special Protection Watersheds, as described in 25 Pa Code Chapter 93 (Cooks
Creek), this volume is required to remain onsite through infiltration and other
methods, to protect water quality. Guidance can be obtained from PADEP.

D. The following factors must be considered when evaluating the suitability of BMPs used to
control water quality at a given development site:
1. Total contributing drainage area.
Permeability and infiltration rate of the site soils.

Topographic slope and depth to bedrock.

2.

3

4. Seasonal high water table.

5.  Proximity to building foundations and wellheads.

6. Erodibility of solls.

7. Land availability and configuration of the topography.
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Peak discharge and required volume control.

Streambank erosion.

10. Efficiency of the BMPs to mitigate potential water quality problems.

11. Volume of runoff that will be effectively treated.

12. Nature of the pollutant to be removed.

13. Maintenance requirements.

14. Creation/protection of aquatic and wildlife habitat.

15. Recreational value.

16. Enhancement of aesthetic and property value.

To accomplish the above, the applicant shall submit original and innovative designs for
review. Such designs may achieve the water quality objectives through a combination of
BMPs (Best Management Practices).

The applicant may, subject to approval of Springfield Township, use any of the following

non-structural stormwater credits, generally described in the following table, in computing
the required water quality volume. Additional innovative design techniques may be utilized
where approved by the Township. The applicant should consult with the Township early in
the design phase when a new approach to nonstructural stormwater design is proposed.

Stormwater Credit

Description

Natural Area
Conservation

Conservation of natural areas such as forest, wetlands, or other sensitive areas in a
protected easement thereby retaining their predevelopment hydrologic and water quality
characteristics. Using this credit, a designer may subtract conservation areas from total
site area when computing the required water quality volume.

Disconnection of
Rooftop Runoff

Credit is given when rooftop runoff is disconnected and then directed over a pervious area
where it is infiltrated. Credit is typically obtained by grading the site to promote overland
flow or by providing bioretention on single-family residential lots. If a rooftop area is
adequately disconnected, the impervious area may be deducted from the total impervious
cover.

Disconnection of
Non-Rooftop Runoff

Credit is given for practices that disconnect surface impervious cover by directing it to
pervious areas where it is infiltrated. As with rooftop runoff, the impervious area may be
deducted from the total impervious cover thereby reducing the required water quality
volume.

Stream Buffer Credit

Credit is given when a stream buffer effectively treats stormwater runoff. Effective
treatment constitutes capturing runoff from pervious and impervious areas adjacent to the
buffer and treating the runoff through overland flow across a grass or forested area. Areas
treated in this manner may be deducted from total site area.

Grass Channel (Open
Section Roads)

Credit may be given when open grass channels are used to reduce the rate and volume of
runoff and pollutants during smaller storms. If designed according to appropriate criteria,
these channels may meet water quality criteria for certain types of residential development.

Environmentally
Sensitive Rural
Development

Credit is given when a group of environmental site design techniques are applied to low
density or rural residential development. This credit eliminates the need for structural
practices to address water quality volume.

F.  The volume and rate of any stormwater discharges allowed under this Ordinance must be
managed to prevent the physical and chemical degradation of receiving waters. |If a
detention facility is proposed which is part of the BMPs approved for the project, the
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facility(ies) must be designed to provide for a 24-hour extended detention of the 1-year,
24-hour storm event (i.e., the stormwater runoff will be released over a minimum 24 hours
for the 1-year 24-hour storm event from the time of peak inflow to zero outflow).

Section 306. Additional Requirements Applicable to Infiltration Oriented Stormwater
Management Systems

A. Prevention of stormwater runoff is the key objective of Chapter 93 of the DEP regulations,
because runoff can change the physical, chemical, and biological integrity of waterbodies
thereby impacting water quality.

B. The project plan shall describe how water quality protection requirements will be met.
Infiltration BMPs shall be evaluated and utilized to the maximum extent possible to
manage the net change in stormwater runoff generated so that post construction
discharges do not degrade the physical, chemical, or biological characteristics of the
receiving waters. These BMPs may be used to satisfy all or part of the requirements in
Section 305.

C. Post construction stormwater infiltration of runoff shall replicate preconstruction infiltration
of runoff to the maximum extent possible. In High Quality and Exceptional Value
Watersheds (Cooks Creek), special water quality requirements also apply (refer Section
305 in this Ordinance).

D. In calculating the volume of runoff that can be infiltrated at a site, the following
methodology shall be used:

1. Methodology:
Re, = [(S)( Rv)(A)}/12 (inches/foot), where:

Re, = Recharge Volume (acre-feet)
S = Soil specific recharge factor (inches)
A = Site area contributing to the recharge facility (acres)
R, = Volumetric runoff coefficient, R, = 0.05 + 0.009 (), where:
| = percent impervious area, and
S shall be obtained based upon hydrologic soil group based upon the table

below:
Hydrologic Soil Group Soil Specific Recharge Factor (S)
A 0.38
B 0.25
C 0.13
D 0.06

If more than one hydrologic soil group (HSG) is present at a site, a composite
recharge volume shall be computed based upon the proportion of total site area
within each HSG.

2. In selecting the appropriate infiltration BMPs, the applicant shall consider the
following:

(a) Permeability and infiltration rate of the site soails.

(b) Topographic slope and depth to bedrock.
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(c) Seasonal high water table.

(d) Proximity and elevation relative to building foundations, basements, and well
heads. (Infiltration BMPs should be located downgrade of these structures).

(e) Erodibility of soils.

() Land availability, configuration, and topography.

(g) Peak discharge and required volume control.

(h) Streambank erosion.

() Efficiency of the BMPs to mitigate potential water quality problems.

()  Volume of runoff that will be effectively treated.

(k)  Nature of the pollutant to be removed.

(D)  Maintenance requirements.

(m) Creation/protection of aquatic and wildlife habitat.

(n)  Recreational value.

(o) Enhancement of aesthetic and property value.

A detailed soils evaluation of the project site shall be performed to determine the
suitability of infiltration BMPs (refer Section 402.A). The evaluation shall be
performed by a qualified professional, and at a minimum, address soil permeability,
depth to bedrock, susceptibility to sinkhole formation, and subgrade stability. The
site testing shall include adequate sampling of all portions of the site not limited by
100% protected natural resources to determine areas of the property which are
suitable for infiltration BMPs. The general process for designing the infiltration BMP

shall be:

(@) Analyze hydrologic soil groups as well as natural and manmade features within
the site to determine general areas of suitability for infiltration BMPs.

(b) Provide field testing data at the elevation of the proposed infiltration zone
(bottom surface of infiltration facilities) to determine appropriate percolation rate
and/or hydraulic conductivity. Field Testing guidelines are identified in
Appendix B.

(c) Design infiltration BMPs for required stormwater volume based on field-
determined capacity at the level of the proposed infiltration surface.

Soil characteristics:

(a) Infiltration BMPs are particularly appropriate in hydrologic soil groups A and B,
as described in the Natural Resources Conservation Service Manual TR-55.
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(b) Low-erodi bility factors ( A Keonstfudianiofdasiss)

(c) There must be a minimum depth of eighteen (18) inches between the bottom of
any facility and the seasonal high water table and/or bedrock (limiting zones),
except for infiltration BMPs receiving only roof runoff which shall be placed in
soils having a minimum depth of twelve (12) inches between the bottom of the
facility and the limiting zone. The minimum required separation between the
limiting zone may be increased, if required by the Township, should project
specific conditions exist (such as anticipated increased contaminants) which
dictate greater prevention of groundwater contamination.

(d) There must be an infiltration and/or percolation rate sufficient to accept the
additional stormwater load, and to drain completely as determined by field
tests.

(e) A minimum of thirty (30) feet of undisturbed fill shall separate the foundation
wall of any building and an infiltration BMP.

(H  The infiltration system shall have positive overflow controls to prevent storage
within one foot of the finished surface of grade.

(g) Infiltration rates shall not be used in computing the storage volume of the
infiltration system.

(h) Surface inflows shall be designed to prevent direct discharge of sediment into
the infiltration system.

The recharge volume provided at the site shall be directed to the most permeable
HSG (Hydrologic Soil Group) available, except where other considerations apply
such as in limestone geology.

Any infiltration BMP shall be capable of completely infiltrating the impounded water
within forty-eight (48) hours from the peak of the storm.

Special attention shall be paid to proper installation of infiltration-oriented stormwater
management systems during construction and to careful avoidance of soil
compaction during site development.

Infiltration is not permitted in geologically susceptible limestone areas including the
Carbonate Geology Overlay Zoning District. All stormwater facilities in this overlay
district must be constructed with an impermeable liner approved by the Township to
prevent seepage of water into the ground. All proposed channels or swales
receiving or conveying concentrated stormwater runoff must be protected with an
impermeable liner approved by the Township.

Caution shall be exercised where salt or chloride would be a pollutant since soils do
little to filter this pollutant and it may contaminate the groundwater. Extreme caution
shall be exercised where infiltration is proposed in source water protection areas.
The qualified design professional shall evaluate the possibility of groundwater
contamination from the proposed infiltration/recharge facility and perform a
hydrogeologic justification study if necessary. The infiltration requirement in High

32

ar

e

pr



Quiality/Exceptional Value waters shall be s ubj ect to DEPO&s
Antidegradation Regulations. The Township may require the installation of an
impermeable liner in BMP and/or detention basins where the possibility of
groundwater contamination exists. A detailed hydrogeologic investigation may be
required by the Township.

10. The plan must include safeguards against groundwater contamination for uses which
may cause groundwater contamination, should there be a mishap or spill.

11. During the period of land disturbance, runoff shall be controlled prior to entering any
proposed infiltration area. Areas proposed for infiltration BMPs shall be protected
from sedimentation and compaction during the construction phase, so as to maintain
their maximum infiltration capacity.

12. Infiltration BMPs shall not be constructed nor receive runoff until the entire
contributory drainage area to the infiltration BMP has achieved final stabilization.

13. The requirements for volume control and infiltration are applied to all disturbed areas,
even if they are ultimately to be a pervious or permeable land use such as lawn or
other landscaped area, given the extent to which development-related disturbance
leads to compaction of the soils and reduces their infiltrative capacity.

Section 307. Stream Bank Erosion Requirements

In addition to the water quality volume, to minimize the impact of stormwater runoff on
downstream stream bank erosion, a BMP must be designed to detain the proposed conditions
2-year, 24-hour design storm to the existing conditions 1-year flow using the SCS Type I
distribution. Additionally, provisions shall be made (such as adding a small orifice at the bottom
of the outlet structure) so that the proposed conditions 1-year storm takes a minimum of 24-
hours to drain from the facility from a point where the maximum volume of water from the 1-
year storm is captured (e.g. the maximum water surface elevation is achieved in the facility).

Release of water may begin at the start of the storm (e.g. the invert of the water quality orifice is
at the invert of the facility). The design of the facility shall minimize clogging and sedimentation.
Orifices smaller than four (4) inches in diameter are not allowed unless the design engineer can
verify that the smaller orifice is protected from clogging by use of trash racks, etc. In that case,
smaller orifices may be permitted. Trash racks are required for any primary orifice.

Whenever a watercourse is located within a development site, it shall remain open in the natural
state and location and shall not be piped, impeded, or altered (except for road crossings). It is
the responsibility of the developer to restore existing eroded stream/channel banks within a
subdivision or land development site and obtain all permits necessary from PADEP, to do so.
The developer must submit pictorial documentation of existing stream/channel banks to
determine whether existing banks must be stabilized.

Section 308. Design Criteria for Stormwater Management Facilities and Best
Management Practices

A.  Stormwater runoff which may result from Regulated Activities listed in Section 104 shall be
controlled by permanent stormwater runoff BMPs that will meet the required standards
within Article 1ll. The methods of stormwater control or Best Management Practices
(BMPs) which may be used to meet the required standards are described in this
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Ordinanceandi Pennsyl vania Stormwater Best Mana
30, 2006, as amended. The choice of BMPs is not limited to the ones appearing in this
Ordinance and the manual, however, any selected BMP must meet or exceed the runoff
peak rate requirements of this Ordinance for the applicable Hydrologic District.

Any stormwater facility located on state highway rights-of-way shall be subject to approval
by the Pennsylvania Department of Transportation.

Collection System Standards

1.

10.

Curb Inlets i Curb inlets shall be located at curb tangents on the uphill side of street
intersections, and at intervals along the curb line to control the maximum amount of
encroachment of runoff on the roadway pavement so that same does not exceed a
width of four feet during the design storm event. Design and location of curb inlets
shall be approved by the Township.

Pipe Materials i All storm sewer piping shall be Class Ill reinforced concrete pipe,
except when pipe class and strength is required to be increased in accordance with
PennDOT Specifications. Piping shall be saw-cut at ends, as needed, and not
hammered or broken. All pipe joints and lift holes must be mortared except where
designed for infiltration.

Minimum Pipe Size i Minimum pipe diameter shall be eighteen (18) inches (or an
equivalent flow area of 1.76 square feet).

Inlet and Manhole Construction 7 Inlet and manhole castings and concrete
construction shall be equivalent to PennDOT Design Standards. Manhole castings
and covers shall have the word ASTORMO
of the cover. Al I i nl eheavydutyastruetsral stdela | |

Open end pipes must be fitted with concrete endwalls or wing walls in accordance
with PennDOT Standards.

Flow velocity i Stormwater collection systems shall be designed to produce a
minimum velocity of 3.0 feet per second when flowing full. The maximum
permissible velocity shall be 15.0 feet per second. Pipe slopes shall not be less than
0.05%.

Inlets and manholes shall be spaced at intervals not exceeding 300 feet, and shall be
located wherever branches are connected or sizes are changed, and wherever there
is a change in alignment or grade. For drainage lines of at least thirty-six (36) inches
diameter, inlets and manholes may be spaced at intervals of four hundred (400) feet.
Manholes shall be equipped with open grate lids.

Storm sewer bedding/backfill requirements shall conform to the construction details
in Appendix H.

Inlets shall be located to intercept concentrated runoff prior to discharge over
public/private rights-of-way, sidewalks, streets, and driveways.

The capacityofal Ty pe 6C6 i nlets shall be based
inlets of 4.0 cfs, calculated based on the 100-year frequency design storm event.
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11.

12.

13.

14.

15.

16.

The maximum flow to Type 6Cbd inlets | ocated
curves) shall include the overland flow directed to the inlet as well as all bypass
runoff from upstream inlets. The bypass flow from upstream inlets shall be
calculated using inlet efficiency curves included in PennDOT Design Manual Part 2,
latest edition. If the surface flow to an inlet exceeds 4.0 cfs, additional inlets shall be
provided upstream of the inlet to intercept
inlet at a low point of a paved area may be designed to accept a maximum of six (6)
cubic feet per s e dntets shallb&€desghed to actgptpaenaximiid
surface flow of six (6) CFS based on the 100-year frequency design storm event,
unless otherwise approved by the Township. Double inlets will not be permitted
where additional pipe and inlets can be placed upstream to intercept excessive
surface flow. A maximum of twelve (12) CFS shall be permitted to be collected by a

Type 6M6 inlet | ocated in an isolated pervic

that such an inlet would not cause stormwater to accumulate on any adjacent public
or private property, outside of an associated storm sewer easement, and that the
depth of the accumulated stormwater would not exceed twelve (12) inches.

A minimum drop of two (2) inches shall be provided between the inlet and outlet pipe
invert elevations within all inlets and manholes. When varying pipe sizes enter an
inlet or manhole, the elevation of crown of all pipes shall be matched.

Stormwater pipes shall have a minimum depth of cover of twelve (12) inches
(including over the bell) or as designated by the American Concrete Pipe Association
(whichever is greater), and in no case shall any part of the pipe project into the road
subbase or curb. Where cover is restricted, equivalent pipe arches may be specified
in lieu of circular pipe.

The capacity of all stormwater pipes shall be calculated utilizing the Manning
Equation for open channel flow as applied t
roughness coefficient shall be 0.13 for all concrete pipe. In cases where pressure

flow may occur, the hydraulic grade line shall be calculated throughout the storm

sewer system to verify that at least one foot of freeboard will be provided in all inlets

and manholes for the design storm event.

Culverts shall be designed based on procedures contained in Hydraulic Design of
Highway Culverts, HDS #5, U.S. Department of Transportation, Federal Highway
Administration. Where pressure flow is anticipated in storm sewer pipes (nhon-open
channel fl ow), t hreshalhhe peuired torcdlctlate thk elevatigmoé
the hydraulic grade line through the storm sewer system. Wherever the hydraulic
grade line elevation exceeds the pipe crown elevation for the design flow, pipes with
watertight joints must be specified.

Storm sewer structures (e.g. endwalls, inlets, and sections, etc.) may not be located
on top of, or within ten (10) feet of electric, communication, water, sanitary sewer, or
gas services and/or mains, unless approval is received from the Township and the
Authority or Utility having jurisdiction over same.

Stormwater pipes must be oriented at right angles to electric, water, sanitary sewer,
and gas utilities when crossing above or beneath same. Crossing angles of less
than 90 degrees will only be permitted at the discretion of the Township. When
skewed crossings are permitted, interior angles between alignment of the storm
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17.

18.

19.

sewer pipe and utility may not be less than 45 degrees. Vertical and horizontal
design of storm sewer must be linear.

Roadway underdrain is required along both sides of all proposed roadways, existing
roadways proposed to be widened, and within existing or proposed roadside swales
as directed by the Township.

Where a public storm sewer system is not located within a right-of-way, or dedicated
public property, a twenty (20) feet wide easement shall be established to encompass
the storm sewer system. For multiple pipes or utilities, the width of the easement
shall be a minimum of thirty (30) feet.

A minimum of one (1) foot of freeboard, between the inlet grate and the design flow
elevation, shall be provided in all storm sewer systems (inlets and manholes) for the
100-year frequency design storm event.

Open Swales and Gutters i Open swales shall be designed onthe basi s of
Formula as indicated for collection systems with the following considerations:

Roughness Coefficient i The roughness coefficient shall be 0.040 for earth swales.

Bank Slopes i Slopes for swale banks shall not be steeper than one (1) vertical to
four (4) horizontal.

Flow Velocityi The maxi mum velocity of flow as
shall not exceed the allowable velocities as shown in the following table for the
specific type of material, unless otherwise approved by the Township and the Bucks
County Conservation District

Note: Source of the following design criteria is the Pennsylvania Department of
Environmental Protection, Bureau of Soil and Water Conservation
Publication, Erosion and Sediment Control Program Manual.

ALLOWABLE VELOCITY

Material Velocity in feet per second (fps)

Well established grass on good soil

Short Pliant bladed grass 4.0t05.0

Bunch grass i soil exposed 2.0t0 3.0

Stiff stemmed grass 3.0t0 4.0
Earth without vegetation

Fine sand or silt 1.0

Ordinary firm loam 2.0t0 3.0

Stiff clay 3.0t0 5.0

Clay and gravel 4.0t05.0

Coarse gravel 40t05.0

Soft shale 5.0t0 6.0
Shoulders

Earth (as defined above)

Stabilized 6.0

Paved 10.0to 15.0
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Swales shall be stabilized with bio-degradable erosion control matting to permit
establishment of permanent vegetation. Swales shall be of such shape and size to
effectively contain the one-hundred (100) year, Rational Method design storm, or
greater, and to conform to all other specifications of the Township.

To minimize sheet flow of stormwater across lots located on the lower side of roads
or streets, and to divert flow away from building areas, the cross-section of the street
as constructed shall provide for parallel ditches or swales or curb on the lower side
which shall discharge only at drainage easements, unless otherwise approved by the
Township.

Gutters and swales adjacent to road paving shall be permitted to carry a maximum
flow of four (4) cubic feet per second prior to discharge away from the street surface,
unless it is proven to the satisfaction of the Township by engineering calculations
that the road slopes or other factors would allow higher gutter or swale capacity.

Flows larger than those permitted in gutters and roadside swales may be conveyed
in swales outside the required road right-of-way in separate drainage easements, or
may be conveyed in pipes or culverts inside or outside the required road right-of-
way.

Existing and proposed swales shall be provided with underdrains as deemed
necessary by the Township should overland seepage result in potential maintenance
problems. Underdrains must discharge into a natural drainage channel or
stormwater management system.

Where drainage swales are used to divert surface waters away from buildings, they
shall be sodded, landscaped, or otherwise protected as required and shall be of a
slope, shape, and size conforming with the requirements of the Township.
Concentration of surface water runoff shall be permitted only in swales,
watercourses, retention or detention basins, bioretention areas, or other areas
designed to meet the objectives of this Ordinance.

Bridge and Culvert Design

Any proposed bridge or culvert to convey flow within a perennial or intermittent stream
shall be designed in accordance with the following principals:

1.

Culverts and bridges shall be designed with an open bottom to maintain natural
sediment transport and bed roughness, avoiding acceleration of water velocity above
the natural (preexisting) condition. Rock (rip rap) lining (native material if possible)
shall be installed within the culvert as needed to prevent erosion within the structure.
Approximate top of rock lining must be at the level of the existing stream bottom so
as to maintain normal water level and unimpeded movement of native animal
species.

Bottom of opening shall, at a minimum, be designed to match the bankfull channel
condition in terms of width and depth. The cross-sectional area of the bankifull
channel (measured at a reference location upstream of the structure) shall be
matched with area in the crossing structure.

Above the bankfull elevation, the width shall increase a minimum of thirty (30%)
percent to disperse the energy of higher flow volumes and avoid undermining of the
supporting structure by secondary currents.
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4.  The total cross-sectional area of the structure opening must be equal to, or greater
than, the flood prone area (cross-sectional stream area at a depth of twice the
maximum bankfull depth, measured at a reference location upstream of the
structure). The flood prone area is approximately equal to the area flooded by a 50-
year return flood.

5.  All bridges, culverts, and drainage channels shall be designed to convey a flow rate
equal to a one hundred (100) year, twenty-four (24) hour storm as defined by the
U.S. Department of Agriculture, Soil Conservation Service, Technical Release No.
55. All bridges and culverts shall be designed to convey the 100-year design storm
without increasing the extent and depth of the 100-year flood plain.

F.  Storm Sewer Design
Design flow rate i The storm sewer system shall be designed to carry the one

hundred- (100) year frequency design storm peak flow rate. The drainage area and
runoff coefficient to each inlet shall be indicated on the stormwater management

plan. The 100y ear fl ow rate shal/l be determined by
Q = CIA where:

Q = Peak runoff rate measured in cubic feet per second (cfs)

C = Runoff coefficient - The coefficient of stormwater runoff includes many

variables, such as ground slope, ground cover, shape of drainage area, etc.

I = Intensity T Average Rainfall Intensity in inches per hour for a time equal to the
time of concentration (in/hr).

A= Areal Drainage area in acres (ac).

Appropriate values for the rainfall intensity can be found in the Pennsylvania
Department of Transportation, Design Manual Part 2 (refer Appendix A).

2. Consideration shall be given to future land use changes in the drainage area in

selecting the Rational (ACO) coefficient.
di fferent types of ground cover, a weighted
3. In determining the peak flow rate to individual storm sewer inlets (or other collection

structures) the time of concentration method (as referenced in Section 309) shall be
used for inlet drainage areas in excess of one (1.00) acre, unless otherwise
approved by the Township. For inlet drainage areas less than one (1.00) acre, a five
(5) minute time of concentration shall be used unless otherwise approved by the
Township.

4. In determining the required design flow rate through a storm sewer piping system, if
a five (5) minute time of concentration (storm duration) results in a pipe size
exceeding a thirty (30) inch diameter pipe (or equivalent flow area of 4.9 square
feet), the time of concentration approach (as defined herein) shall be used in
determining storm duration.

5.  Overflow System i An overflow system shall be provided to carry all bypass flow
and/or flow in excess of storm sewer design capacity, to the detention basin (or other
approved outlet point) when the capacity of the storm sewer system is exceeded.
Stormwater runoff will not be permitted to surcharge from storm sewer structures.

G. Grading and Drainage

1.  After completion of rough grading, a minimum of eight (8) inches of topsoil shall be
returned to remaining disturbed areas prior to final grading and seeding.
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Lots shall be graded to secure proper drainage away from buildings and to prevent
the collection of storm water in pools. Minimum two (2%) percent slopes shall be
maintained away from and around all structures. Separation between the top of
foundation wall (or slab) shall comply with Township Building Code requirements.

Construction - The developer shall construct and/or install such drainage facilities
which are necessary to prevent erosion damage and to satisfactorily carry off such
surface waters to the nearest infiltration structure, street, storm drain, or natural
watercourse.

Excavation - No excavation shall be made with a cut face steeper in slope than four
(4) horizontal to one (1) vertical (4:1 - 25 percent), except under one or more of the
following conditions:

(@) The material in which the excavation is made is sufficiently stable to sustain a
slope of steeper than 4:1 and a written statement (certification) from a
Professional civil engineer, licensed in the Commonwealth of Pennsylvania and
experienced in erosion control, to this effect is submitted to the Township
Engineer for review. This statement shall indicate the site has been inspected
and that the deviation from the slope specified herein will not result in injury to
persons or damage to property.

(b) A concrete, segmental block, or stone masonry wall, constructed in accordance
with requirements of the Township Zoning Ordinance and Construction Codes,
is provided to support the face of the excavation.

Fill - No fill shall be made which creates any exposed surface steeper in slope than
four (4) horizontal to one (1) vertical (4:1 = 25 percent) except under one or more of
the following conditions:

(@) The fill is located so that settlement, sliding, or erosion will not result in property
damage or be a hazard to adjoining property, streets, alleys, or buildings.

(b) A written statement from a Professional civil engineer, licensed in the
Commonwealth of Pennsylvania and experienced in erosion control, certifying
the site has been inspected and that the proposed deviation from the slope
specified above will not endanger any property or result in property damage, is
submitted to and approved by the Township.

(c) A concrete, segmental block, or stone masonry wall, constructed in accordance
with requirements of the Township Zoning Ordinance and Construction Codes,
is provided to support the face of the excavation.

Slopes and Fences - The top or bottom edge of slopes shall be a minimum of five (5)
feet from property or right-of-way lines of streets or alleys in order to permit the
normal rounding of the edge without encroaching on the abutting property. Where
walls or slopes (steeper than two (2) horizontal to one (1) vertical) are approved
under the criteria in this Ordinance, and are five (5) feet or more in height, a
protective fence conforming to Township Construction Codes shall be required at the
top of the wall (or bank).

Clean up - All lots must be kept free of any debris or nuisances whatsoever during
construction.

Design of erosion and sedimentation control facilities (particularly
stormwater/sediment basins) shall incorporate Best Management Practices as
defined herein.
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10.

11.

12.

13.

14.

15.

16.

Cut and fill operations shall be kept to a minimum. Wherever feasible, natural
vegetation shall be retained, protected, and supplemented. Cut and fills shall not
endanger or otherwise adversely impact adjoining property.

No grading equipment shall be permitted to be loaded and/or unloaded on a public
street, and no grading equipment shall be permitted to travel on or across a public
street unless licensed for operation on public thoroughfares.

Grading equipment shall not be permitted to cross intermittent and perennial
streams. Temporary crossing shall only be permitted where application is made, and
approval is received, from the Pennsylvania Department of Environmental Protection
(where applicable), the Bucks County Conservation District, and Springfield
Township.

Design of energy dissipation for high volume and/or high velocity discharge from
storm sewer pipes and channels shall be in accordance with Hydraulic Engineering
Circular No. 14, "Hydraulic Design of Energy Dissipaters for Culverts and Channels"
as published by Department of Transportation, FHA, when deemed necessary by the
Township, and as approved by the Bucks County Conservation District.

To control the dissemination of mud and dirt on to public roads and driveways, tire
cleaning areas constructed of AASHTO #1 stone (underlain by geotextile structural
fabric), at least fifty (50) feet in length shall be installed at each point of access to the
site and individual lots (upon construction of internal streets in a binder condition).
When deemed necessary by the Township, washing stations shall also be set-up at
every construction entrance in order to wash mud and dirt from exiting vehicles.
Appropriate measures must be taken to control runoff from such locations. The
developer shall be responsible for the placement of appropriate signage identifying
construction entrances and washing stations. Construction entrances shall be
maintained by the developer during construction, as determined by the Township.

During construction activities, necessary measures for dust control shall be
exercised, including the application of water to higher traffic areas of the site.

In the event any mud and/or debris is transported from the site onto a public
roadway, the debris shall be removed immediately and the roadway swept and/or
washed as deemed necessary by the Township at the owner's expense.

Adequate provision shall be made to prevent surface water from damaging the cut
face of excavation and the sloping surfaces of fills.

Stormwater Detention/Retention Basins

1.

If permanent ponds (retention basin) are proposed, the developer shall demonstrate
t hat such ponds are designed tety. protec

During construction, duly authorized representatives of Springfield Township may
enter at any reasonable time upon any property within the Township to investigate
whether construction activity is in compliance with this Ordinance.

When basins are provided, they shall be designed to utilize the natural contours of
the land whenever possible. When such design is not practical, the construction of
the basin shall utilize slopes as flat as possible to blend the structure into the terrain.

Except with the one (1) year design storm, basins shall be designed so that they
return to normal conditions within approximately twelve (12) hours after the
termination of the storm, unless the Township determines that downstream
conditions may warrant other design criteria for stormwater release.
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10.

11.

12.

13.

Landscaping and planting in and around the perimeter of basins shall be provided. It
shall be aesthetically pleasing and compatible with surrounding land uses, and
require minimum maintenance. Proposed planting shall also be in accordance with
the provisions of this Ordinance, the Subdivision and Land Development Ordinance,
and the Zoning Ordinance.

If a stormwater management basin will serve as a temporary sediment control
device, the temporary sediment control measures shall be shown including
perforated riser pipes or standboxes, filter berms, clean-out stakes and other
measures as may be required by Pennsylvania Department of Environmental
Protection, Chapter 102 Regulations. Plans for such facilities shall require Bucks
County Conservation District approval prior to implementation. Sedimentation basins
shall be in place prior to any earthmoving activities within their tributary drainage
areas. A note identifying the above criteria shall be required on the Record Plan of
subdivisions and land developments as well as in the development agreement with
the Township.

Stormwater management basins shall be in place before construction of any new
impervious surfaces on the site.

Runoff shall not be directed to any infiltration structure until all tributary drainage
areas are stabilized.

Where permanent retention (pond) facilities are proposed, there shall be a safety
ledge, ten (10) feet wide, no greater than fifteen (15) inches and no less than twelve
(12) inches below the permanent water surface level.

All basins shall have slopes of four (4) horizontal to one (1) vertical (4:1 = 25

percent ), or flatter 0 n thréeh(® hobizardal to dre (Iput er

vertical or l ess on t he biwesadf any slope shal de
located a minimum of five (5) feet from any property line. The maximum difference
between the top of berm elevation and the invert elevation of the outlet structure
shall be seven (7) feet.

All portions of a dry detention basin bottom (non wetland) shall have a minimum
slope of two (2) percent.

All basin embankments shall be placed in lifts not to exceed one (1) foot in thickness
and each lift shall be compacted to a minimum of 95% of Modified Proctor Density as
established by A.S.T.M. D-1557. Prior to proceeding to the next lift, the compaction
shall be checked by a Soils Engineer employed by the applicant/developer.
Compaction tests shall be run on the leading and trailing edge of the berm along with
the top of the berm. Verification of required compaction shall be submitted to the
Township prior to utilization of any basin for stormwater management.

Emergency overflow facilities/spillway shall be provided with basins in order to
convey basin inflow in excess of design flows, out of the basin, or in the event the
outlet structure becomes blocked and is unable to convey flow. Emergency
spillways discharging over embankments shall be constructed of reinforced concrete
checker-blocks to protect the berm against erosion. The checkerblocks shall be
back-filled with topsoil and seeded. Checkerblock lining shall extend to the toe of the
embankment on the outside of the berm, and shall extend to an elevation of three (3)
feet below the spillway crest on the inside of the berm. Vegetated spillways may be
utilized for spillways constructed entirely on undisturbed ground (i.e., not discharging
over fill material). A dense cover of vegetation shall be rapidly established in
spillways by sodding or seeding with a geotextile anchor. The minimum capacity of
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14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

all emergency spillways shall be equivalent to the peak flow rate of the 100-year,
post-development design storm (entering to the basin).

In all cases, the discharge end of the basin shall be provided with a properly
designed outlet control structure (headwall, orifice structure or other approved flow
control structure), culvert pipe, and endwall. Perforated riser pipes alone, without
provision for permanent outlet control structure (as stated above) and culvert pipe is
are not permitted for permanent basins.

The minimum top of basin berm width (at the design elevation) shall be ten (10) feet.
A cut-off trench (keyway) of impervious material shall be provided under all
embankments that require fill material. The cut-off trench shall be a minimum of
eight (8) feet wide, three (3) feet deep and have side slopes of one (1) horizontal to
one (1) vertical.

The minimum freeboard through the emergency spillway shall be one (1) foot.
Freeboard is defined as the difference between the design flow elevation through the
spillway and the elevation of the top of the settled basin berm.

Anti-seep collars shall be installed around the pipe barrel and shall be centered
within the normal saturation zone of the berm. The anti-seep collars and their
connections to the pipe barrel shall be watertight. The anti-seep collars shall be
cast-in-place and extend a minimum of two (2) feet beyond the outside of the
principal pipe barrel. Precast collars shall be permitted if approved by the Township.
A minimum of two (2) collars shall be installed on each basin outlet pipe.

A perforated riser, sized in accordance with Bucks County Conservation District
requirements, shall be provided at each basin outlet structure (if more than one is to
be utilized) for sediment control. Risers shall not be removed until such time the
entire area tributary to the basin has been permanently stabilized and until approved
by the Bucks County Conservation District.

All basin outlet pipes shall be watertight reinforced concr et e hRivm ¢ @
All joints shall be mortared.

A minimum of six (6) inches is required between the top of outlet structure box and
the emergency spillway elevation. Six (6) inches, minimum, is also required between
the 100-year water surface elevation and the top of outlet structure box.

Energy dissipating devices (rock lining/rip rap, or other approved materials) shall be
provided at all basin outlets and shall be sized in accordance with Pennsylvania
Department of Environmental Protection, Bureau of Soil and Water Conservation
Publication, Erosion and Sediment Control Program Manual, latest revision.

Stone gabion baskets shall not be permitted for use in construction of
detention/retention basins.

Access easement and stabilized drive to stormwater detention facilities shall be
provided for maintenance and operation. This access easement shall be cleared
and, when possible, be at least twenty (20) feet in width. Multiple accesses shall be
encouraged for major facilities. The developer shall provide access easements and
drives of reinforced concrete checker-block (back-filled with topsoil and seeded) or
other similar paver acceptable to the Township Engineer, over a six (6) inch bed of
compacted PennDOT type 3A coarse aggregate (or approved equivalent).
Accessways to basins shall be a minimum of ten (10) feet wide and be no steeper in
slope than ten (10) feet horizontal to one (1) foot vertical (10:1). In addition,
depressed curb and concrete apron shall be provided where the accessway enters a
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24,

street/driveway and the stabilized driveway shall extend from the bottom of the
interior basin berm embankment to the point of access to the basin. Access
easement shall be owned and maintained by the individual lot owner(s) or
homeowner @&ton butsshall be established to permit access by Springfield
Township or its designee, for emergency inspection and/or maintenance, at any
reasonable time.

Split rail fence with wire mesh backing is required around all detention or retention
basin where directed by Springfield Township. Fence shall consist of concrete posts
(two or three rail), 4 feet high, with cedar rails (8 feet to 10 feet long), and epoxy
coated wire mesh (black or green in color) installed 6 inches above finished grade.
Each basin fence installation shall include two points of access with ten (10) feet
wide self closing, self latching gates.

General Design Requirements

1.

2.

3.

4.

Prior to finish grading of a development site and final overlay of streets, roads, and
driveways, temporary measures, acceptable to the Township, shall be taken to
ensure that all runoff intended to be intercepted and collected by an inlet or other
facility, will be collected. The plan shall include such details, notes, or specifications
suchasb i t umi neoburso wisedy at i nl ets, diversion

Water originating from other than natural sources, such as air conditioning units,
sump pumps, or other dry weather flow, wherever practical and possible, shall be
connected to a storm sewer, or street drainage structure, or other approved
stormwater conveyance facility that is designed as part of a stormwater management
BMP.

All stormwater runoff and floodplain calculations and stormwater management
facilities design shall be prepared by a Professional Engineer licensed in the
Commonwealth of Pennsylvania.

When subdivisions or land developments are submitted to the Township for approval
in sections, a complete storm sewer design for the proposed subdivision and land
development shall be submitted. The proposed design must include the entire tract
and not a portion.

Section 309. Calculation Methodology

A.

Stormwater runoff from all development sites shall be calculated using either the rational
method or a soil cover complex methodology.

Any stormwater runoff calculations shall use generally accepted calculation technique that
is based on the NRCS soil cover complex method. Table 309-1 summarizes acceptable
computation methods. Method must be selected by the applicant based on the individual
limitations and suitability of each method for a particular site.

The Rational Method may be used to estimate peak discharges from drainage areas that
contain less than seventy-five (75) acres. The Rational Method is recommended for
drainage areas under twenty-five (25) acres.
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Table 309-1 Acceptable Computation Methodologies For Stormwater Management Plans

METHOD METHOD DEVELOPED BY APPLICABILITY

TR-20 (or commercial computer USDA NRCS Applicable where use of full

package based on TR-20. hydrology computer model is
desirable or necessary

TR-55 (or commercial computer USDA NRCS Applicable for land development

package based on TR-55) plans within limitations described
in TR-55

HEC-1, HEC-HMS US Army Corps of Engineers  Applicable where use of full

hydrologic computer model is
desirable or necessary

PSRM Penn State University Applicable where wuse of a
hydrologic computer model is
desirable or necessary; simpler
than TR-20 or HEC-1.

Rational Method (or commercial Emil Kuichling Applicable sites less than 75
computer package based on (1889) acres, or as approved by the
Rational Method) Township engineer.
Other computation methodologies
Other methods Varies approved by the Township
engineer.

C. All calculations consistent with this Ordinance using the soil cover complex method shall
use the appropriate design rainfall depths for the various return period storms according to
the region for which they are located as presented in Table A-1 in Appendix A of this
Ordinance. If a hydrologic computer model such as HEC-1 or HEC-HMS is used for
stormwater runoff calculations, the duration of rainfall shall be twenty-four (24) hours. The
NACS 06S6 cur ve shAppandixiArof thisi Ogdinanee shall be used for the
rainfall distribution.

D. Runoff Curve Numbers (CN) for both existing and proposed conditions to be used in the
soil cover complex method shall be obtained from Table A-2 in Appendix A of Ordinance.

E. Suggested runoff coefficients (C) for both existing and proposed conditions for use in the
Rational Method are contained in Table A-3 in Appendix A of this Ordinance.

F.  All calculations using the Rational Method shall use rainfall intensities consistent with
appropriate times of concentration for overland flow and return periods from the Design
Storm Curves from PA Department of Transportation Design Rainfall Curves (1986)
(Figure A-2). Times of concentration for overland flow shall be calculated using the
methodology presented in Chapter 3 of Urban Hydrology for Small Watersheds, NRCS,
TR-55 (as amended or replaced from time to time by NRCS). Times of concentration for
channel and pipe flow shall be computed using Manning's equation.

G. For the purposes of existing conditions flow rate determination for all subdivision and land
development applications, undeveloped land and existing impervious surfaces shall be
considered as fimeadowo in good condition, unl e
| ower curve number ( CHBbly. forest), aRlstediinoTabielA-2 or@Binv al ue (
Appendix A of this Ordinance.

H.  Where uniform flow is anticipated, the Manning equation shall be used for hydraulic
computations, and to determine the capacity of open channels, pipes, and storm sewers.
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Values for Manning's roughness coefficient (n) shall be consistent with Table A-4 in
Appendix A of this Ordinance.

Outlet structures for stormwater management facilities shall be designed to meet the
performance standards of this Ordinance using any hydraulic analysis technique or
method accepted by the Township.

The design of any stormwater management facilities intended to meet the performance
standards of this Ordinance shall be verified by routing the design storm hydrograph
through these facilities using the Storage Indication Method. For drainage areas greater
than twenty (20) acres in area, the design storm hydrograph shall be computed using a
calculation method that produces a full hydrograph.

The Township has the authority to require that computed existing runoff rates be
reconciled with field observations and conditions. If the design professional engineer can
substantiate through actual physical calibration that more appropriate runoff and time-of-
concentration values should be utilized at a particular site, then appropriate variations may
be made upon review and recommendations of the Township Engineer. Calibration shall
require detailed gauge and rainfall data for the particular site in question.

Infrequent Storm - The rational runoff coefficients given in this Ordinance are applicable
for the 2-year through 10-year frequency design storm event. Less frequent, higher
intensity storms require modification of the runoff coefficient because infiltration and other
losses have a proportionally smaller effect on runoff (Wright-McLaughlin 1969). The
adjustment of the rational method for use with major storms shall be made by multiplying
the rational formula by a frequency factor Cf. Cf values are as follows: 25-year frequency
design storm i 1.1; 50-year frequency design storm i 1.2; 100-year frequency design
storm i 1.25. The product of Cf and Rational Coefficient C shall not exceed 1.0.

The time of concentration (Tc) is the time required for water to flow from the hydraulically
most remote point of the drainage area to the point of interest (design point). Use of the
rational formula requires calculation of a Tc for each design point within the drainage
basin. Travel Time Estimation for the rational method shall be based on NRCS Technical
Release No. 55 (2nd Edition). For design purposes the time of concentration may not be
less than five (5) minutes. Travel time (Tt) is the time it takes runoff to travel from one
location to another in a watershed (subreach) and is a component of time of concentration.
Tc is computed by summing all the travel times for consecutive components of the
drainage conveyance system.

Water moves through a watershed as sheet flow, shallow concentrated flow, open channel
flow, or some combination of these. Sheet flow rates shall be calculated using the NRCS
TR-55 (1986) variation of the kinematic wave equation. Sheet flow length may not exceed
fifty (50) feet over paved surfaces and one hundred and fifty (150) feet over unpaved
surfaces. Maximum permitted sheet flow length shall be one hundred and fifty (150) feet
unless site specific conditions exist (that can be demonstrated) that warrant an increase of
the sheet flow length. Under no circumstances shall sheet flow length exceed 300 feet.
Shallow concentrated flow time and open channel flow time shall be calculated using
standard engineering methodologies.
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Section 310. Standards During Land Disturbance

A.  Whenever vegetation and topography are to be disturbed, such activity must be in
conformance with Chapter 102, Title 25, Rules and Regulations, Part 1, Commonwealth of
Pennsylvania, Department of Environmental Protection, Subpart C, protection of Natural
Resources, Article 1l, Water Resources, Chapter 102, "Erosion Control," and in
accordance with the Bucks Conservation District and the standards and specifications of
the Township.

B. No Regulated Earth Disturbance activities within the Township shall commence until
approval by the Township of an Erosion and Sediment Control and Grading Plan for
construction activities.

C. Pursuantto25PA Code Chapter 92, a PADEP ANPDES Const
required for Regulated Earth Disturbance activities.

D. Evidence of any necessary permit(s) for Regulated Earth Disturbance activities from the
appropriate PADEP regional office or Bucks County Conservation District must be
submitted to the Township.

E. A copy of the Erosion and Sediment Control Plan and any required permit, as required by
PADEP regulations shall be available at the project site at all times.

F.  Additional erosion and sedimentation control design standards and criteria that must be
applied where infiltration BMPs are proposed include the following:

1. Areas proposed for infiltration BMPs shall be protected from sedimentation and
compaction during the construction phase, so as to maintain their maximum
infiltration capacity. Thirty-three (33) inches Super Filter Fabric Fence (or other
approved protection mechanism) must be installed around proposed infiltration areas
to prevent encroachment and compaction by construction equipment.

2. Infiltration BMPs shall not be constructed nor receive runoff until the entire
contributory drainage area to the infiltration BMP has received final stabilization. If
necessary, thirty-three (33) inches Super Filter Fabric Fence (or other approved
protection mechanism) must be installed in the vicinity of infiltration area to prevent
contamination by runoff containing suspended sediment.

G. Peak discharges and discharge volumes from the site shall comply with the appropriate
sections above, with the following additions:

1. For purposes of calculating required detention storage volume during land
disturbance, peak discharge rates and volumes shall be calculated based upon runoff
coefficients for bare soils during the maximum extent of disturbance from clearing,
grading, and impervious surface installation, shown on the development plan.
Controls shall insure that the difference in volume and rate of peak discharges before
disturbance and during shall not exceed those peak discharges and volumes required
in Section 303 of this Ordinance. Detention storage during the period of land
disturbance and prior to establishment of permanent cover may require additional
facilities on a temporary basis. Such measures shall be located so as to preserve the
natural soil infiltration capacities of the planned infiltration areas. Calculations based
on the above parameters must be submittedtoverifyAi dur i ng constrateucti onao
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does not exceed predevelopment runoff rate for the 1-year frequency through 100-
year frequency design storm events.

2. Wherever soils, topography, cut and fill or grading requirements, or other conditions
suggest substantial erosion potential during land disturbance, the Township may
require that the entire volume of all storms up to a 2-year storm from the disturbed
areas be retained on site and that special sediment trapping facilities (such as check
dams, etc.) be installed.

Areas of the site to remain undisturbed shall be protected from encroachment by
construction equipment/vehicles to maintain the existing infiltration characteristics of the
soil. Four feet high orange safety fence or other similar protection fence approved by the
Township must be installed around the entire limit of disturbance/clearing prior to
commencement of earthmoving activities, and maintained until completion of all
construction activity.

Section 311. Water Quality Requirements After Regulated Earth Disturbance Activities
Are Complete

A.

No Regulated Earth Disturbance activities within the Township shall commence until
approval by the Township of a plan which demonstrates compliance with State Water
Quality Requirements after construction is complete.

The BMPs must be designed, implemented, and maintained to meet State Water Quality
Requirements and any other more stringent requirements as determined by the Township.

To control postconstruction stormwater impacts from Regulated Earth Disturbance
activities, State Water Quality Requirements may be met by BMPs, including site design,
which provide for replication of preconstruction stormwater infiltration and runoff
conditions, so that postconstruction stormwater discharges do not degrade the physical,
chemical or biological characteristics of receiving waters. As described in the PADEP
Comprehensive Stormwater Management Policy (#392-0300-002, September 28, 2002),
this may be achieved by the following:

1. Infiltration: replication of preconstruction stormwater infiltration conditions.

2. Treatment: use of water quality treatment BMPs to filter out the chemical and
physical pollutants from the stormwater runoff, and

3. Streambank and Streambed Protection: management of volume and rate of
postconstruction stormwater discharges to prevent physical degradation of receiving
waters (e.g. from scouring).

PADEP has regulations that require Townships to ensure design, implementation, and
maintenance of Best Management Practices (BMPs) that control runoff from new
development and redevelopment after Regulated Earth Disturbance activities are
complete.  These requirements include the need to implement postconstruction
stormwater BMPs with assurance of long-term operations and maintenance of those
BMPs.

Evidence of any necessary permit(s) for Regulated Earth Disturbance activities from the
appropriate PADEP regional office must be submitted to the Township.

BMP operations and maintenance requirements are described in Article IV of this
Ordinance.
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ARTICLE IV. STORMWATER MANAGEMENT PLAN REQUIREMENTS
Section 401. General Requirements

For any of the activities regulated by this Ordinance, the final approval of subdivision and/or
land development plans, the issuance of any building or occupancy permit, or the
commencement of any land disturbance activity may not proceed until the property owner or
developer or his/her agent has received written approval of a stormwater management plan
from the Township.

Section 402. Stormwater Management Plan Contents and Requirements

The stormwater management plan shall consist of all applicable calculations, maps, and plans.
A note on the maps shall refer to the associated computations and erosion and sedimentation
control plan by title and date. The cover sheet of the computations and erosion and
sedimentation control plan shall refer to the associated maps by title and date. All stormwater
management plan materials shall be submitted to the Township in a format that is clear,
concise, legible, neat, and well organized; otherwise, the stormwater management plan shall be
disapproved and returned to the applicant.

The following items shall be included in the stormwater management plan:

A. A feasibility analysis that evaluates the potential application of infiltration, flow attenuation,
bioretention, wetland, or wet pond BMPs must be submitted with the stormwater
management plans required in Article IV for those developments not intending the use of
such facilities. This analysis shall provide:

1. A general assessment of the anticipated additional runoff based on the design storm
and post-development condition and utilizing the calculation procedures required in
Section 309;

2. indication of drainage areas on the development site resulting in impervious,
pervious, and rooftop runoff;

3. indication of type of land use (residential, non-residential) generating the impervious
surface runoff;

4. delineation of soils on the site from the NRCS, Soil Survey of Bucks and Philadelphia
Counties and onsite soil study. Soil study shall be conducted by a soil scientist and
shall include sufficient probes/deep holes to evaluate application of BMPs;

5. indication of soils generally suitable for infiltration and/or wet pond/artificial wetland
BMPs, including specification of those soils requiring modifications;

6. calculated acreage of suitable soils for infiltration BMPs and wet pond or artificial
wetland BMPs and percentage of suitable soils based on total site acreage;

7. calculated acreage of suitable soils for infiltration BMPs and wet pond or artificial
wetland BMPs made unavailable due to proposed development layout and
justification that alternative development layout which would reduce impact on
suitable soil availability is unfeasible;
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8. analysis of potential infiltration or wet pond or artificial wetland BMPs which could be
implemented to manage the projected post-development runoff with consideration of
suitable soil availability runoff point of and type of land use (items 2. and 3. above)
and the general design standards and maintenance issues included in this
Ordinance including an indication of how most post-development runoff can be
managed by these BMPs (e.g. the entire post-development runoff or partial amount
of runoff expressed as a percentage); and

9. rationale for the decision to not proceed with implementation of wet pond or artificial
wetland BMPs such as insufficient soil suitability.

10. rationale for not proceeding with infiltration oriented BMPs in accordance with
Section 306 of this Ordinance.

The feasibility analysis must allow the Township to review the general soil characteristics of a
site and the proposed development for that site and determine if infiltration BMPs or wet pond or
artificial wetland BMPs could have been more thoroughly pursued for use by the developer.
The information required in the analysis is detailed enough to determine the potential
applicability of these BMPs for a proposed development, but general enough not to force a
developer into incurring excessive cost associated with conducting laborious field and/or
laboratory soil testing for a site which ultimately may not be suitable for infiltration or wet pond or
artificial wetland BMP implementation. However, with the requirements for conducting a
feasibility analysis, developers will be aware that they are expected to use these BMPs
wherever possible and are required to provide adequate justification if these BMPs are not to be
implemented. Essentially, all developers will be conducting feasibility analysis since such
analysis would become the preliminary step in evaluating the potential for implementation of
these mandatory BMPs where possible. Taking into consideration the areal extent of suitable
soils necessary to accommodate an infiltration facility, wet pond or wetland BMP for the type
and size of development proposed, developers for those sites that are determined to be
generally suitable are required to conduct the detailed soil testing and other feasibility testing
required in other sections of this Ordinance which contain the description and additional design
criteria of these BMPs.

B. A detailed geologic evaluation of the project site shall be performed to determine the
suitability of recharge facilities. The evaluation shall be performed by a qualified geologist
and/or soil scientist, and at a minimum, address soil permeability, depth to bedrock,
susceptibility to sinkhole formation, and subgrade stability.

C. Whenever a stormwater management facility will be located in an area underlain by
limestone or dolomite (e.g., limestone formations: refer Section 508.9 of the Zoning
Ordinance) a geological evaluation of the proposed location shall be conducted to
determine susceptibility to sinkhole formations. The design of all facilities over limestone
formations shall include measures to prevent ground water contamination and, where
necessary, sinkhole formation. Soils used for the construction of basins shall have low-
erodibility factors ("K" factors). Installation of an impermeable liner shall be required in
detention or retention basins constructed over limestone formations.

D. It shall be the developer's responsibility to verify whether # the site is underlain by
limestone formations. The following note shall be attached to all stormwater management
plans and signed and sealed by the developer's professional engineera t ,
certify that the proposed detention basin (circle one) is/is not underlain by limestone or
dolomite. 0
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E. General

General description of project.

General description of permanent stormwater BMPs and management techniques,
including construction specifications of the materials to be used for stormwater
management facilities.

Complete hydrologic, hydraulic, and structural computations for all stormwater
management facilities.

F. Map(s) of the project area shall be submitted on twenty-four (24) inch x thirty-six (36) inch
sheets and shall be prepared in a form that meets the requirements for recording at the
offices of the Recorder of Deeds of Bucks County. The contents of the maps(s) shall
include, but not be limited to:

1.

10.

11.

12.

13.

14.

The location of the project relative to highways, municipalities, or other identifiable
landmarks.

Watershed within which the project is located (e.g. Delaware River (North), Tohickon
Creek, Saucon Creek, Unami Creek).

Existing contours at intervals of two (2) feet. In areas of steep slopes (greater than
twenty-five (25) percent), five (5) feet contours may be used.

Existing streams, lakes, ponds, or other bodies of water within the project area.

Other physical features including flood hazard boundaries, sinkholes, streams,
existing drainage courses, wetlands, areas of natural vegetation to be preserved,
and the total extent of the upstream area draining through the site.

The locations of all existing and proposed utilities, sanitary sewers, and water lines
located on the site and/or within fifty (50) feet of property lines.

An overlay showing soil names and boundaries. The overlay shall include a table on
the map showing the recharge capabilities of each soil represented onsite in inches
per hour and describe their recharge or infiltration capabilities.

Proposed changes to the land surface and vegetative cover, including the type and
amount of impervious area that would be added.

Proposed structures, roads, paved areas, and buildings. Where pervious pavement
is proposed for parking lots, recreational facilities, non-dedicated streets, or other
areas, pavement construction specifications shall be noted on the plan.

Final contours at intervals at two (2) feet. In areas of steep slopes (greater than
twenty-five (25) percent), five (5) feet contour intervals may be used.

The name of the development, the name and address of the owner of the property,
and the name of the individual or firm preparing the plan.

The date of submission.

A graphic and written scale of one (1) inch equals no more than fifty (50) feet. For
tracts of twenty (20) acres or more, the scale may be one (1) inch equals no more
than one hundred (100) feet.

A North arrow.
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15.

16.
17.

18.
19.
20.

21.

22.

23.

24,

25.

The total tract boundary and size with distances marked to the nearest foot and
bearings to the nearest degree.

Existing and proposed land use(s).

A key map showing all existing man-made features beyond the property boundary
that may be affected by the project.

Horizontal and vertical profiles of all open channels, including hydraulic capacity.
Overland drainage paths.

A twenty (20) feet wide access easement around all stormwater BMPS and
management facilities that would provide ingress to and egress from a public right-of-
way.

A note on the plan indicating the location and responsibility for maintenance of
stormwater management facilities that would be located off-site. All off-site facilities
shall meet the performance standards and design criteria specified in this Ordinance.

A construction detail of any improvements made to sinkholes and the location of all
notes to be posted, as specified in this Ordinance.

A statement on the plan, signed by the landowner, acknowledging the stormwater
BMPS and management facilities to be a permanent fixture that can be altered or
removed only after approval of a revised plan by the Township, which shall be
recorded with the record plan and which shall be applicable to all future landowners.

The location of all erosion and sedimentation control facilities.

The following signature block for the design engineer:

i( Desi gn emthis datee(da)e,of signature), has reviewed and hereby
certifies that the stormwater management plan meets all design standards and
criteria of the Springfield Township Stormwater Management Ordinance.0

G. Supplemental Information

1. A written description of the following information shall be submitted.

2.

3.

4.

a)
b)
c)
d)

The overall stormwater management concept for the project.
Stormwater runoff computations as specified in this Ordinance.
Stormwater management BMPs to be applied both during and after development.

Expected project time schedule.

A soil erosion and sedimentation control plan, where applicable, including all reviews
and approvals, as required by PADEP and/or Bucks County Conservation District.

A

geologic assessment of the effects of runoff on sinkholes as specified in this

Ordinance.

The effect of the project (in terms of runoff volume, and peak flow, and discharge
duration) on adjacent properties and on any existing Township stormwater collection
system that may receive runoff from the project site.
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5. A Declaration of Adequacy and Highway Occupancy Permit from the PADOT District

Office when utilization of a PADOT storm drainage system is proposed.

Stormwater Management BMPs

All stormwater management BMPs must be located on a plan and described in detail.

2. When infiltration methods such as seepage pits, beds, or trenches are proposed, the
locations of existing and proposed septic tank, infiltration areas, and wells must be
shown. A minimum separation distance of no less than twenty (20) feet shall be
provided between any septic system and any facility used for stormwater
management. An analysis shall be submitted to verify that stormwater infiltration shall
not affect groundwater elevation at the septic drain field site.

3. All calculations, assumptions, and criteria used in the design of the stormwater
management BMPs must be shown. If multiple facilities are proposed in conjunction
with each other, such as infiltration Best Management Practices with vegetation
based management practices , a summary narrative, shall be included describing any
sequence and how the facilities are meant to function with each other to manage
stormwater runoff.

All Stormwater Management Plans shall note the following: stormwater management
facilities are a permanent part of the development and shall not be removed, altered, or
modified.

Section 403. Plan Submission

For all activities regulated by this ordinance, the steps below shall be followed for submission.
For any activities that require a PADEP joint permit application and regulated under Chapter
102 (Erosion and Sediment Control), Chapter 105 (Dam Safety and Waterway Management), or
Chapter 106 (Floodplain Management) of PADEP's Rules and Regulations, require a PADOT
highway occupancy permit, or require any other permit under applicable local, state, or federal
regulations, the permit(s) shall be part of the plan submission.

A.

The stormwater management plan shall be submitted by the developer as part of the
Preliminary plan submission for the regulated activity.

The number of copies and digital data formats of the Stormwater Management Plan
required to be submitted to the Township, shall be determined by Resolution of the
Board of Supervisors.

Distribution of the Stormwater Management plan shall be determined by Resolution of
the Board of Supervisors. The distribution list shall include Springfield Township
Engineer and any other agencies or entities designated by the Resolution of the Board
of Supervisors.

Section 404. Stormwater Management Plan Review

A.

The Township Engineer shall review the stormwater management plan for consistency
with the adopted Watershed Act 167 Stormwater Management Plan, this Ordinance, and
applicable Township Ordinances. The Township shall require receipt of a complete plan,
as specified in this Ordinance.
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B. The Township Engineer shall also review the Stormwater Management Plan for any
subdivision or land development for compliance with all Subdivision and Land
Development Ordinance provisions not superseded by this Ordinance.

C. For activities regulated by this Ordinance (not including subdivision or land development
applications), the Township Engineer shall notify the Township in writing, within 45
calendar days of receipt, whether the stormwater management plan is consistent with this
Ordinance. A copy of the Township Engineer 6s
developer. Any disapproved stormwater management plan may be revised by the
developer and resubmitted consistent with this Ordinance.

D. The Township shall not approve any subdivision or land development or regulated
activities specified in Sections 104.A and 104.B of this Ordinance if the stormwater
management plan has been found to be inconsistent with the adopted Watershed Act 167
Stormwater Management Plan. All required permits from PADEP must be obtained prior
to, or as a requirement of, final approval.

E. The Township Building Permit Office shall not issue a building permit for any regulated
activity specified in Section 104 of this Ordinance if the stormwater management plan has
been found to be inconsistent with this Ordinance, as determined by the Township
Engineer, or without considering the comments of the Township Engineer. All required
permits from PADEP must be obtained prior to issuance of a building permit.

F.  The developer shall be responsible for completing an "as-built survey" of all stormwater
management BMPs included in the approved stormwater management plan. The as-built
survey and an explanation of any discrepancies with the design plans shall be submitted
to the Township Engineer for review. In no case shall the Township approve the as-built
survey until the Township receives written verification of satisfactory completion from the
Township Engineer, Highway Occupancy Permit completion acknowledgement from the
PADOT District Office (where applicable), and any applicable permits from PADEP.

G. The Township's approval of a stormwater management plan shall be valid for a period not
to exceed two (2) years. If stormwater management facilities included in the approved
stormwater management plan have not been constructed, or if an as-built survey of these
facilities has not been approved within this 2-year time period, then the Township may
consider the stormwater management plan disapproved and may revoke any and all
permits. Stormwater management plans that are considered disapproved by the Township
shall be resubmitted in accordance with Section 408 of this Ordinance.

Section 405. Retention of Plans at Project Site

A set of design plans approved by the Township shall be on file at the site throughout the
duration of the development activity. Periodic inspections may be made by the Township or
designee during development activities.

Section 406. Adherence to Approved Plan

It shall be unlawful for any person to undertake any regulated activity on any property except as
provided for in the approved stormwater management plan and pursuant to the requirements of
this Ordinance. It shall be unlawful to alter or remove any BMP required by the stormwater
management plan pursuant to this Ordinance or to allow the property to remain in a condition
which does not conform to the approved stormwater management plan.
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Section 407. Certification of Completion

At the completion of the project, and as a prerequisite for the release of the performance
guarantee under Section 701, the owner or his representatives shall:

1. Contact the Township Engineer to request inspection of the site for completion of
stormwater management facilities and compliance with the approved plans and
specifications.

2. Provide a set of as-built drawings as required pursuant to the Township Building Code
and/or Subdivision and Land Development Ordinance.

Section 408. Modification of Plans

A modification to a submitted stormwater management plan for a development site that involves
a change in stormwater management facilities or techniques, or that involves the relocation or
redesign of stormwater management facilities, or that is necessary because soil or other
conditions are not as stated on the stormwater management plan as determined by the
Township Engineer, shall require a resubmission of the modified stormwater management plan
consistent with Section 403 of this Ordinance and be subject to review as specified in Section
404 of this Ordinance.

A maodification to an already approved or disapproved stormwater management plan shall be
submitted to the Township, accompanied by the applicable review. A modification to a
stormwater management plan for which a formal action has not been taken by the Township
shall be submitted to the Township, accompanied by the applicable Township review fee.

Section 409. Occupancy Permit
An occupancy permit shall not be issued unless the stormwater management facilities approved

for the lot have been installed and an as-built plan has been received and found satisfactory by
the Township Engineer.
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ARTICLE V. INSPECTIONS
Section 501. Schedule of Inspections

A.  The Township Engineer or his assignee shall inspect all phases of the installation of the
permanent stormwater management facilities.

B. During any stage of the work, if the Township Engineer determines that temporary or
permanent erosion and sedimentation control or stormwater management BMPs are not
being implemented in accordance with the approved stormwater management plan and
this Ordinance, the Township shall revoke any existing permtsand | ssuance of a
wo r k 0 untit adrevised stormwater management plan is submitted and approved, as
specified in this Ordinance.

Section 502. Right of Entry

A. During construction, duly authorized representatives of the Township may enter at
reasonable times upon any property within the Township to inspect the implementation,
condition, or operation and maintenance of the stormwater BMPs to investigate whether
construction activity is in compliance with this Ordinance.

B. BMP owners and operators shall allow persons working on behalf of the Township ready
access to all parts of the premises for the purposes of determining compliance with this
Ordinance.

C. Persons working on behalf of the Township shall have the right to temporarily locate on
any BMP in the Township such devices as are necessary to conduct monitoring and/or
sampling of the facilityds storm water discharcg

D. Unreasonable delays in allowing the Township access to a BMP is a violation of this
article.
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ARTICLE VI. FEES AND EXPENSES

Section 601. Stormwater Management Plan Review Fee

The Township shall establish a review fee schedule by Resolution of the Board of Supervisors
to defray review costs incurred by the Township, any outside review agencies or entities
necessary to review submitted plans, and the Township Engineer. The Township shall
periodically update the review fee schedule to ensure that review costs are adequately
reimbursed. The applicant shall pay all fees.

Section 602. Expenses Covered by Fees

The fees required by this Ordinance shall, at a minimum, cover the following:

A. Administrative/clerical costs.

B. Review of the stormwater management plan by the Township and the Township
Engineer.

C.  Site inspections by the Township staff and/or Township Engineer.

D. Inspection of stormwater management faciliies and stormwater management
improvements during construction.

E. Final inspection upon completion of the stormwater management facilities and
stormwater management improvements presented in the stormwater management plan.

F.  Any additional work required to enforce any permit provisions regulated by this
Ordinance, correct violations, and ensure proper completion of stipulated remedial
actions.

Section 603. Itemization of Costs
Expenses incurred by the Township and charged to the applicant pursuant to Section 602 of this

Ordinance shall be itemized. A copy of the itemized costs will be provided by the Township to
the applicant.
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ARTICLE VII. MAINTENANCE RESPONSIBILITIES

Section 701. Performance Guarantee

The applicant shall provide a financial guarantee to the Township for the timely installation and
proper construction of all erosion and sediment control measures and stormwater management
BMPs as required by the approved stormwater management plan and this Ordinance equal to
the full construction cost of the required controls plus construction contingency and construction
inspection costs.

Section 702. Maintenance Responsibilities

A.

The stormwater management plan for the development site shall contain an operation and
maintenance plan prepared by the design engineer. The operation and maintenance plan
shall outline required routine maintenance actions and schedules necessary to insure
proper operation of the BMPs and shall be subject to review and approval of the Township.

The stormwater management plan for the development site shall establish responsibilities
for the continuing operation and maintenance of all proposed stormwater control facilities,
consistent with the following principles:

1. If a development consists of structures or lots that are to be separately owned and in
which streets, sewers, and other public improvements are to be dedicated to the
Township, stormwater BMPs may also be dedicated to and maintained by the
Township, if accepted by the Township.

2. If a development site is to be maintained in a single ownership or if storm sewers and
other stormwater management improvements are to be privately owned and
maintained, then the ownership and maintenance of stormwater BMPs shall be the
responsibility of the owner of the property or easement on which the facility is
located.

The Board of Supervisors, upon recommendation of the Township Engineer, shall make
the final determination on the continuing maintenance responsibilities prior to final
approval of the stormwater management plan. The Board of Supervisors reserves the
right anytime to accept the ownership and operating responsibility for any or all of the
stormwater BMPs. The right of the Township to accept ownership in the future shall be
stated in the Maintenance Agreement (refer Section 703).

Section 703. Maintenance Agreement for Privately Owned Stormwater BMPs

A.

Prior to final approval of the sitebds st
and record a maintenance agreement approved by the Township Solicitor covering all
stormwater control facilities that are to be privately owned. The form and substance of the
agreement shall be consistent with the Agreement in Appendix G of the Ordinance.

Other items may be included in the agreement where determined necessary to guarantee

the satisfactory maintenance of all facilities. The maintenance agreement shall be subject
to review and approval of the Township.
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Section 704. Stormwater Management Easements

A.

Stormwater management easements shall be provided by the property owner if necessary
for: (1) access for facility inspections and maintenance, or (2) preservation of stormwater
runoff conveyance, infiltration, and detention areas and facilities, including flood routes for
the 100-year storm event. The purpose of the easement shall be specified in the
maintenance agreement signed by the property owner.

Stormwater management easements are required for all areas used for off-site stormwater
control, unless a waiver is granted by the Township.

Easements shall be recorded with the County Recorder of Deeds prior to issuance of a
building permit or recordation of a subdivision or land development plan.

Section 705. Municipal Stormwater Maintenance Fund

A.

If stormwater BMPs are accepted by the Township for dedication, persons installing
stormwater BMPs shall be required to pay a specified amount to the Township Stormwater
Maintenance Fund to help defray costs of periodic inspections. The amount of the deposit
shall be determined as follows:

1. If the BMP is to be owned and maintained by the Township, the deposit shall cover
the estimated costs for maintenance and inspections required pursuant to Section
706 for ten (10) years. The Township engineer will establish the estimated costs
upon review of information submitted by the applicant.

2. If the stormwater management facilities and Best Management Practices is to be
owned and maintained by a private entity, the deposit shall cover the estimated costs
for inspections for ten (10) years. The Township engineer will establish the
estimated costs upon review of information submitted by the applicant.

3. The amount of the deposit to the fund shall be converted to present value of the
annual series of payments. The Township engineer shall determine the present
worth equivalents, which shall be subject to the approval of the Board of Supervisors.

If a BMP is proposed that also serves as a recreation facility (e.g. ballfield, pond), the
Township may, but is not required to, reduce or waive the amount of the maintenance fund
deposit based upon the value of the land for public recreation purpose.

Section 706. Post-Construction Maintenance Inspections

A.

BMPs shall be inspected by the landowner/developer or responsible entity (including the
Township Engineer for dedicated BMPs) on the following basis:

1. Twelve (12) months after completion of the facility and acceptance by the Township.
2. At least once every three (3) years thereafter,
3. During or immediately after the cessation of a 100-year or greater storm event.

The entity conducting the inspection shall submit a report to the Township regarding
necessary repairs, if any.
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ARTICLE VIII, PROHIBITIONS

Section 801. Prohibited Discharges

A.

No person in the Township shall allow or cause to allow stormwater discharges into the
Townshipds separ at e hghaoernoncomposed entirayyotstoenmatew
except discharges allowed under a state or federal permit.

Di scharges which may be all owed wunder t
finding by the Township that the discharge(s) do not degrade the quality of the Waters of
the Commonwealth by the Township are:

Water line flushing Discharges from potable sources
Landscape irrigation Discharges from foundation drains

Diverted stream flows Air conditioning condensation

Rising groundwaters Irrigation water

Uncontaminated pumped groundwater Flows from riparian habitats and wetlands
Springs Street wash water

Water from crawl space pumps Individual residential car washing

Footing drains Lawn watering

Dechlorinated swimming pool discharge Discharges from firefighting activities

including training

In the event that the Township subsequently determines that any of the discharges
identified in Section 801(B) degrade the quality of the Waters of the Commonwealth by the
Township, then the Township will notify the responsible person to cease the discharge.

Upon notice provided by the Township under Section 801(C), the discharger will have a
reasonable time to cease the discharge consistent with the degree of pollution caused by
the discharge.

Section 802. Prohibited Connections

A.

The following connections are prohibited:

1. Any drain or conveyance, whether on the surface or subsurface, which allows any
non-storm water discharge including sewage, process wastewater, and wash water
to enter the separate storm sewer systems, and any connections to the storm drain
system from indoor drains and sinks;

2. Any drain or conveyance connected from a commercial or industrial land use to the
separate storm sewer system which has not be documented in plans, maps, or
equivalent records, and approved by the Township.

This prohibition expressly applies, without limitation, to connections made in the past,
regardless of whether the connection, drain or conveyance was previously allowed,
permitted, or approved by a government agency, or otherwise permissible under law or
practices applicable or prevailing at the time of connection.
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Section 803. Roof Drains

A. Roof drains shall not be connected to streets through the curb or to sanitary sewers; and
shall only be connected to storm sewer or swales (located within an easement) when
designed as part of a stormwater BMP.

B. Roof drains shall discharge to infiltration areas where site conditions permit, or vegetative
BMPs where practicable.

Section 804. Waste Disposal Prohibitions

No person shall throw, deposit, leave, maintain, keep, or permit to be thrown, deposited, left, or

maintained, in or upon any public or private property, driveway, parking area, street, alley,

sidewalk, or ot her component of the Townshipbs separate
rubbish, garbage, litter, or other discarded or abandoned objects, articles, and accumulations,

so that the same may cause or contribute to pollution. Wastes deposited in streets in proper

waste receptacles for the purposes of collection are exempted from this prohibition.

Section 805. Alteration of BMPs

A. No persons shall modify, remove, fill, landscape, or alter any existing stormwater BMP,
unless part of an approved maintenance program, without the written approval of the
Township.

B. No person shall place any structure, fill, landscaping or vegetation into a stormwater BMP

or within a drainage easement, which would limit or alter the functioning of the BMP,
without the written approval of the Township.
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ARTICLE IX. ENFORCEMENT AND PENALTIES
Section 901. Right-of-Entry

During construction, duly authorized representatives of Springfield Township may enter at any
reasonable time upon any property within the Township to investigate whether construction
activity is in compliance with this Ordinance.

Section 902. Notification

In the event that a person fails to comply with the requirements of this Ordinance, or fails to
conform to the requirements of any permit issued hereunder, the Township shall provide written
notification of the violation. Such notification shall set forth the nature of the violation(s) and
establish a time limit for correction of these violations(s). Failure to comply within the time
specified shall subject such person to the penalty provision of this Ordinance. All such penalties
shall be deemed cumulative. In addition the Township may pursue any and all other remedies.
It shall be the responsibility of the owner of the real property on which any regulated activity is
proposed to occur, is occurring, or has occurred, to comply with the terms and conditions of this
Ordinance.

In the case where the violation poses an immediate threat to the health, safety, and welfare of
the community, no notice under this section shall be required.

Section 903. Enforcement

The Board of Supervisors is hereby authorized and directed to enforce all of the provisions of
this Ordinance. All inspections regarding compliance with the stormwater management plan
shall be the responsibility of the Township Engineer or other qualified persons designated by the
Township as directed by the Board of Supervisors.

A. A set of stormwater management plans approved by the Township shall be on file at the
site throughout the duration of the construction activity. Periodic inspections may be
made by the Township or designee during construction.

B. Adherence to approved plan

It shall be unlawful for any person, firm, or corporation to undertake any regulated activity
under Section 104 on any property except as provided for in the approved stormwater
management plan and pursuant to the requirements of this Ordinance. It shall be unlawful
to alter or remove any control structure required by the stormwater management plan
pursuant to this Ordinance or to allow the property to remain in a condition which does not
conform to the approved stormwater management plan.

C. At the completion of the project, and as a prerequisite for the release of the performance
guarantee, the owner or his representatives shall:

1. Provide a certification of completion from a professional engineer verifying that all
permanent facilities have been constructed according to the plans and specifications
and approved revisions thereto.

2. Provide an electronic copy, and two (2) paper prints of as-built drawings.
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D. After receipt of the certification by the Township, a final inspection shall be conducted by
the Board of Supervisors or its designee to certify compliance with this Ordinance.

E. Prior to revocation or suspension of a permit, the Board of Supervisors will schedule a
hearing to discuss the non-compliance if there is no immediate danger to life, public health
or property.

F.  Suspension and revocation of permits

1. Any permit issued under this Ordinance may be suspended or revoked by the Board
of Supervisors for:

a) Noncompliance with, or failure to, implement any provision of the permit.

b) A violation of any provision of this Ordinance or any other applicable law,
Ordinance, rule, or regulation relating to the project.

c) The creation of any condition or the commission of any act during construction
or development which constitutes or creates a hazard or nuisance, pollution or
which endangers the life or property of others, or as outlined in Article IX of this
Ordinance.

2. A suspended permit shall be reinstated by the Board of Supervisors when:

a) The Township Engineer or his designee has inspected and approved the
corrections to the stormwater management and erosion and sediment pollution
control measure(s), or the elimination of the hazard or nuisance, and/or;

b) The Board of Supervisors is satisfied that the violation of the Ordinance, law, or
rule and regulation has been corrected.

3. A permit that has been revoked by the Board of Supervisors cannot be reinstated.
The applicant may apply for a new permit under the procedures outlined in this
Ordinance.

G. Occupancy Permit
An occupancy permit shall not be issued unless the certification of compliance pursuant to
Section 803.D has been secured. The occupancy permit shall be required for each lot
owner and/or developer for all subdivisions and land developments in the Township.

Section 904. Public Nuisance

A. The violation of any provision of this Ordinance is hereby deemed a public nuisance.
B. Each day that a violation continues shall constitute a separate violation

Section 905. Penalties

Any person, partnership or corporation who or which has violated or permitted the violation of
the provisions of this Ordinance shall, upon being found liable therefore in a civil enforcement
proceeding commenced by the Township, pay a judgment of not more than $600.00 plus all
court costs, including reasonable attorneys fees incurred by the Township as a result thereof.
Each day that a violation continues shall constitute a separate violation.
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Section 906. Appeals

A.

Appeals from the determination of the Township or its designee, or from the determination
of the Township engineer in the administration of this Ordinance as it relates to stormwater
management of a project shall be made to the Board of Supervisors within thirty (30) days
of that determination or decision.

Any person aggrieved by a decision of the Board of Supervisors may appeal to the Zoning
Hearing Board within thirty (30) days of the decision.

Any person aggrieved by a decision of the Zoning Hearing Board or Board of Supervisors

may appeal to the Bucks County Court of Common Pleas within thirty (30) days of the
decision of the Zoning Hearing Board or Board of Supervisors.
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ENACTED and ORDAINED at a regular meeting of the Springfield Township Board of
Supervisors on the 28" day of July, 2009. This Ordinance shall take effect-immediately.
Frve doyj-s asf enacy=neld 1T

Do Oy AN A

@airpia\ﬁon

Vice Chairman 3

Member

Q(X/ IRY Yoy ,(;)J

Member

e é"j%;

Menijber"

ATTEST:

Manager

I hereby certify that the foregoing Ordinance was advertised in the [name of
newspaper] on [date], a newspaper of general circulation in the Township and was duly
enacted and approved as set forth at a regular meeting of the Springfield Township Board

of Supervisors held on [date]. J‘Z, /j 518, 20 07»

o Londia et~

& Secretaty
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APPENDIX A

FIGURES AND TABLES

Table A-1. Design Storm Rainfall Amount (inches)

Table A-2. Runoff Curve Numbers

Table A-3. Rational Runoff Coefficients

Table A-4. Manning Roughness Coefficients (channel and pipe flow)
Table A-5. Manning Roughness Coefficients (for overland flow)

Table A-6. Pennsylvania Rainfall Intensity-Duration-Frequency Storm Data
Base Chart

Figure A-1. PennDOT Region 5 Storm Intensity-Duration-Frequency Curves
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TABLE A-1

Design Storm Rainfall Amount (Inches)

Source: AField Manual of Pennsyl vania Departn
STORM INTENSITY-DURATION-FREQUENCY CHARTS
PDT-IDF May 1986.

Region 5
Precipitation Depth (in)
Duration 1Yr 2Yr 5Yr 10 Yr 25 Yr 50 Yr 100 Yr
5 min 0.33 0.38 0.45 0.50 0.56 0.63 0.68
15 min 0.64 0.75 0.90 1.00 1.15 1.35 1.50
1hr 1.10 1.35 1.61 1.85 2.15 2.60 2.98
2 hrs 1.34 1.66 2.00 2.34 2.70 3.26 3.76
3 hrs 1.50 1.86 2.28 2.67 3.09 3.69 4,29
6 hrs 1.86 2.28 2.82 3.36 3.90 4.62 5.40
12 hrs 2.28 2.76 3.48 4.20 4,92 5.76 6.72
24 hrs 2.64 3.36 4,32 5.28 6.24 7.20 8.40
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TABLE A-2

Runoff Curve Numbers
Source: NRCS (SCS) TR-55

HYDROLOGIC SOIL

GROUP

LAND USE DESCRIPTION A B C D
Open Space 44 65 77 82
Orchard 44 65 77 82
Meadow 30 58 71 78
Agriculture 59 71 79 83
Forest 36 60 73 79
Commercial (85% Impervious) 89 92 94 95
Industrial (72% Impervious) 81 88 91 93
Institutional (50% Impervious) 71 82 88 90
Residential

Average Lot Size % Impervious

1/8 acre or less* 65 77 85 90 92
1/81 1/3 acre 34 59 74 82 87
1/371 1 acre 23 53 69 80 85
17 4 acres 12 46 66 78 82
Farmstead 59 74 82 86
Smooth Surfaces (Concrete, 98 98 98 98

Asphalt, Gravel or Bare
Compacted Soil)

Water 98 98 98 98
Forest/Mining Mix 75 75 75 75

* Includes Multifamily Housing unless justified lower density can be provided.

Note: Existing site conditions of bare earth or fallow shall be considered as meadow
when choosing a CN value. Existing conditions should be assumed to be
meadow in good condition, unless the actual existing conditions result in a
lower runoff curve number, in which case the lower number will be used.
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TABLE A-3

Suggested Rational Runoff Coefficients

Rational

LAND USE DESCRIPTION Coefficient (C)
Cultivated Land/Farm Field/Bare Earth 0.60
Pasture: Good condition 0.30
Poor condition 0.45
Meadow: Good condition 0.30
Woods/Forest: Thin stand, poor cover, no mulch 0.30
Good cover 0.20
Open Space/Lawns: Good condition 0.35
Fair condition 0.40
Bituminous Pavement 0.95
Crushed Stone or Gravel (including clean stone) 0.95
Rooftops, Driveways, other Impervious surfaces 0.95
Dirt Road 0.75

Note: Rational Coefficients identified above are recommended. Any deviation from the
above coefficients must be verified by submission of supporting, published
documentation.

Existing site conditions of bare earth or fallow shall be considered as meadow
when choosing a C value. Existing conditions should be assumed to be
meadow in good condition, unless the actual existing conditions result in a
lower runoff curve number, in which case the lower number will be used.
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TABLE A-4

Roughness Coefficients

Reach Description

Natural stream, clean, straight, no rifts or pools
Natural stream, clean, winding, some pools or shoals
Natural stream, winding, pools, shoals, stony with some weeds
Natural stream, sluggish deep pools and weeds
Natural stream or swale, very weedy or with timber underbrush
Concrete pipe, culvert or channel
Corrugated metal pipe
High Density Polyethylene (HDPE) Pipe
Corrugated
Smooth Lined

( MaFhowi ngds fino)
n

0.03

0.04

0.05

0.07

0.10

0.013
0.012-0.027%

0.021-0.029®@
0.012-0.020®@

@ Depending upon type, coating and diameter

@ values recommended by the American Concrete Pipe Association, check
Manufacturerds recommended value.
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TABLE A-5

Roughness Coefficients (Manning's "n") For Overland Sheet Flow

Values obtained from NRCS TR-55 (1986) and McCuen (1989).

n Surface Description
0.011 Smooth asphalt
0.012 Smooth concrete

0.05 Fallow (no residue)

Cultivated soils

0.06 | Residue cover =20%

0.17 Residue cover >20%

0.13 Range (natural)

Grass

0.15 Short grass prairie

0.24 Dense grasses

0.41 Bermuda grass

Woods**

0.40 Light underbrush

0.80 Dense underbrush
**Note: When selecting fAnd for

inch. This is the only part of the plant cover that will obstruct sheet flow.
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TABLE A-6

PennDOT REGION 5
PENNSYLVANIA RAINFALL INTENSITY-DURATION-FREQUENCY
STORM DATA BASE CHART
(Inches/Hour)

Storm Frequency (Years)

Time (Minutes) 2 5 10 25 50 100
50 4.63 540 6.02 6.70 751 8.19
6.0 434 5.15 5.70 639 722 7.90
70 4.12 4.95 5.42 6.10 6.95 7.62
8.0 392 4.70 5.17 585 670 | 736
9.0 375 4.50 4.95 5.62 6.47 7.12

10.0 3.59 430 475 541 6.26 6.90
11.0 345 4.15 4.58 522 6.07 6.70
120 332 4.00 442 5.05 5.88 6.50
13.0 321 385 427 4.89 5.71 633
14.0 3.10 3.70 4.16 4.74 5.56 6.16
150 3.00 3.55 4.00 4.60 5.40 6.00
20.0 2.60 3.10 3.50 4.03 4.78 534
250 231 265 3.15 3.61 4.30 4.83
300 2.09 2.45 282 327 3.92 441
400 176 205 239 278 334 379
50.0 153 1.77 2.08 242 292 333
60.0 135 1.60 1.85 2.15 2.60 298
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FIGURE A-1

PennDOT Region 5 Intensity-Duration-Frequency Curves
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