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ARTICLE 1. GENERAL PROVISIONS

Section 101. Statement of Findings

The governing body of the municipality finds that:

A.

Inadequate management of accelerated stormwater runoff resuiting from development
throughout a watershed increases flood flows and velocities, contributes to erosion and
sedimentation, degrades water quality, 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, and threatens public health
and safety.

A comprehensive program of stormwater management, including reasconable regulation of
development and activities causing accelerated erosion, is fundamental to the public
health, safety, welfare, and the protection of the people of the municipality and all the
people of the Commonwealth, their resources, and the environment.

Section 102. Purpose

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

A,

Manage accelerated runoff and erosion and sedimentation problems at their source by
regulating activities that cause these problems.

Utilize and preserve the existing natural drainage systems.

Maintain the pre-development volume of groundwater recharge and prevent degradation of
groundwater quality.

Maintain the pre-development peak and volume of stormwater runoff and prevent
degradation of the surface water quality.

Minimize nonpoint source pollutant loadings te the ground and surface waters.
Minimize impacts on stream temperatures.

Maintain existing flows and quality of streams and watercourses in the municipality and the
Commonwealth.

Preserve and restore the flood-carrying capacity of streams.

Provide proper maintenance of all permanent stormwater management facilities that are
constructed in the municipality.

Provide performance standards and design criteria for watershed-wide stormwater
management and planning.



Section 103. Statutory Authority

The municipality is empowered to regulate land use activities that affect runoff by the authority
of the Act of October 4, 1878 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 1868, as amended by Act 170 of 1988, as further amended by Act
209 of 1980 and Act 131 of 1992, 53 P.S. Section 10101.

Section 104. Applicability

This Ordinance shall apply to ail areas of the municipality that are located within the Tohickon
Creek VWatershed, Neshaminy Creek Watershed, or Perkiomen Creek Watershed as delineated
in Appendix D 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 only the 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. Construction of new or additional impervicus surfaces (driveways, parking lots, etc.}
which exceed 1,000 square feet in area.

D. Construction of new buildings or additions to existing buildings which exceed 1,000 feet in

area.

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

Installation of stormwater management facilities or appurtenances thereto.

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

contact exceeds 5 percent of the lot area or 5,000 square feet {(whichever is less), and

where the material is placed on slopes exceeding 8 percent.

G mm

Section 105. Exemptions

A.  Any Regulated Activity that meets the foilowing exception criteria may be exempt from the
provisions of this Ordinance. These criteria shall apply to the total development even if
development is to take place in phases. The date of adoption of this Ordinance shall be
the starting point from which to consider tracts as “parent tracts" in which future
subdivisions and respective impervious area computations shall be cumulatively
considered. Exemption shall not relieve the applicant from implementing such measures
as are necessary to protect heaith, safety, and property.



Stormwater Management Exemption Criteria

Total Parcel Size  Minimum Distance {ft.}* Impervious Area Exemption {(sq. ft.)

(Maximum)

0-0.5acre 10 ft. 2,000 sq. ft.
>0.5-1acre 50 f. 4,000 sq. ft.
>1-2acres 100 ft. 5,000 sq. ft.
>2-5acres 250 /. 6,000 sq. ft.
> 5 acres 500 ft. 7,500 sq. ft.

The minimum distance between the proposed impervious area and/or stormwater
control/structure discharge point to the downslepe property boundary. 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),
or that the increased flow(s) will reach a natural watercourse or an existing stormwater
management structure before adversely affecting any property along the path of the
flow(s).

No exemption shall be provided for Regulated Activities as defined in Section 104.A, B, E,
and F of this Ordinance.

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

Section 106. Repealer

Any ordinance or ordinance pravision of the municipality 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 pursuant to this ordinance do not relieve the applicant of the responsibility to

secure required permits or approvals for activities regulated by any other applicable code, rule,
act, or crdinance.

ol



ARTICLE Il. DEFIN{TIONS

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 cther similar entity.

The words "shali" and "must" are mandatory; the words "may” and "should" are permissive.

E. The words "used” aor “occupied” include the words "intended”, “designed”, “maintained”, or
“arranged to be used”, "occupied” or “maintained”.

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.

Agricultural activities The work of producing crops and raising livestock including tillage,
plowing, disking, harrowing, pasturing and installation of conservation measures. Construction
of new buildings or impervious area is not considered an agricultural activity.

Alluvial soils (floodplain secils) Areas subject to periodic flooding and listed in the Soil Survey
of Bucks and Philadelphia Ccunties, Pennsylvania, U.S. Department of Agricultural Soil
Conservation Service as being "on, or in, the floodplain® or subject to flooding. The foliowing
soil types are ailuvial and/or flocdplain soils:

Alluvial land

Alton gravely load, flooded
Bowmansville silt loam
Hatboro silt foam

Marsh

Pope foam

Rowland silt loam

Alteration As applied to land, a change in topography as a result of the moving of soif and rock
from one location or position to another; also the changing of surface conditions by causing the
surface to be more or less impervicus; land disturbance.

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.

BMP (best management practice) Stormwater structures, facilities and techniques to maintain
or improve the water quality of surface runoff.

Cation exchange capacity (CEC) A measure of the soil's ability to adsorb exchangable
cations {positively charged ions) and expressed in centimoles per kilogram {cmol/kg) of sail.
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Centimoles per kilogram is defined as the moles {molecular weight) of positive charge adsorbed
per unit mass {kilogram) of scil. Cations in sclution may be electrostatic forces. These bonded
jons are resistant to movement by water once adsorbed, but can be exchanged by other

cations entering the socil. Soils with high clay and organic material content narmally have goed
CECs.

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 Conservation District.

County Bucks County

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

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.

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 governing body inveolved with the administration, review, or
enforcement of any provisions of this ordinance by contract or memorandum of understanding.

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

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

Developer Any landowner, agent of such landowner, or tenant with the permission cof such
landowner, who makes or causes to be made a subdivision of land or a land development,

Development Any man-made change to improved or unimproved reatl estate including, but not
fimited 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
develapment, 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 facilities. The phrase "provisions of development
plan" when used in this Ordinance shall mean the written and graphic materials referred to in
this definition.



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

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

Drainage facility Any ditch, gutter, swale, culvert, basin, storm sewer or other structure
designed, intended or constructed for the purpose of conveying, diverting or controlling surface
water or groundwater.

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

Earth disturbance Any activity including, but not limited to, construction, mining, timber
harvesting, and grubbing which alters, disturbs, and exposes the existing land surface.

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

Erosion The movement of scil parlicles by the action of water, wind, ice, or other natural
forces.

Erosion and Sediment Pollution Control Plan A plan which is designed to minimize
accelerated erosion and sedimentation.

Existing conditions The initial condition of a project site prior to the proposed construction.
Farm field or disturbed earth pre-development cover conditions of a site or portions of a site
used for modeling purposes, and existing man-made impervious surfaces shall be considered
as "meadow” when developing “cover complex” calculations.

Flood A general but 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 Hilllown Township which are subject to the one hundred year flood,
as identified in the Flood Insurance Study (FIS) dated May 18, 1988, and the accompanying
maps prepared for the Township by the Federal Emergency Management Agency (FEMA), or
most recent revisicn 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 internal
flood.

Floodway The channet of the watercourse and those portions of the adjoining floodplains that
are reasanably 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.

Forest Management/Timber Operations Planning and activities necessary for the
management of forest land. These include timber inventory and preparation of forest



management plans, silvicultural treatment, cutting budgets, logging road design and
construction, timber harvesting, site preparation, and reforestation.

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 from cropland.

Groundwater recharge Replenishment of natural underground water supplies.

Hydric soils Soils that are categarized as poorly drained that can support hydrophytic plants,
but may not do so in many cases. For the purpose of this Ordinance, hydric soils are general
wetland indicator scils. (Refer Wetlands) The following soils, classified in the Soil Survey of
Bucks and Philadelphia Counties, Pennsylvania, U.S. Department of Agricultural, Sail
Conservation Service, July 1875, are hydric soils:

Bowmansville silt loam
Daoylestown silt lcam

Fallsington silt loam

Hatboro silt loam

Towhee silt loam

Towhee extremely stony silt loam

Impervious surface Impervious surfaces are those surfaces which do not absorb precipitation
and surface water. All buildings, parking areas, 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 ¢r detention basin designed to retain 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).

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.
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 twe (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
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B. The division or allocation of land or space, whether initially or cumulatively,
between or among two (2) or mare 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;

B. The addition of a residential accessory building, including farm building, not
greater than 600 square feet in area on a lot or lots subordinate to an existing
principal building; or

C. The addition or conversioin 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
exciusion 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 the natural condition of
the land.

Main Stem (Main channel} Any stream segment or other runoff conveyance facility used as a
reach in the watershed hydrolegic 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. "Cpen channels" may include closed conduits so
long as the flow is not under pressure.

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

Municipality Hilltown 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.

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



CQutlet Points of water disposal from a stream, river, lake, tidewater or artificial drain.

Parking lot storage invclves the use of impervious parking areas as temporary impoundments
with controlled release rates during rainstorms.

Peak discharge The maximum rate of starmwater runeff 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 recerded flow values by adjoining key model input parameters.

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

P!anﬁing Commission The Planning Commissicn of Hilltown Township.

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

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

Regulated activities Actions or proposed actions that have an impact on stormwater runoff
and that are specified in Section 104 of this Ordinance.

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

Retention basin A basin designed to retain 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.

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

Rooftop detention Temporary ponding and gradual release of stormwater falling directly onto
flat roof surfaces by incorporating controlled-flow roof drains into building designs...

Runoff Any part of precipitation that flows over the land surface.

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 occurring from the failure to design, construct, implement or
maintain control measures and confrol faciiities In accordance with the requirements of this
ordinance.

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

Seepage pit/seepage trench An area of excavated earth filled with locse stone or similar
coarse material, into which surface water is directed for infiltration into the ground.

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).

Soil group, hydrclogic A classification of soils by the NRCS into four runcff potential groups.
The groups range from A soils, which are very permeable and preduce little runoff, to D sails,
which are not very permeable and produce much more runoff.

Spillway A depression in the embankment of a pond or basin which is used to pass peak
discharge greater than the maximum design storm controlled by the pond.

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. See "Return Period."

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, and infiltration structures.

Stormwater management permit A permit issued by the township governing body after the -
stormwater management plan has been approved. Said permit is issued prior to or with the
final township approval.

Stormwater management plan The documentation of the stormwater management system, if

any, to be used for a given development site, the contents of which are established in Section
403.
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Stormwater management site pfan 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 enclosure A bridge, culvert or other structure in excess of 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 The division or re-division of a lot, tract or parcel of land by any means into two
{2) or mare lots, tracts, parcels or other divisions of land including changes in existing ot lines
for the purpose, whether immediate or future, of lease, partition by the court for distribution to
heirs or devisees, transfer of ownership or building or lot development; provided, however, that
the subdivision by lease of land for agricultural purposes inte parcels of more than ten (10)
acres, not invalving any new street or easement, access, or any residential dwelling, shall be
exempted.

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

Timber operaticns See Forest Management.

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

Watercourse An intermittent or perennial stream of water, river, brook, creek, or swale
identified on USGS or SCS mapping; and/or delineated Waters of the Commonwealth.

Waters of the Commonwealth Any and all rivers, streams, creeks, rivulets, ditches,
watercourses, storm sewers, lakes, dammed water, wetlands, ponds, springs, and all cother
hodies 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 ground water 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, ferns, and similar areas.

Wetland Delineation The process by which wetland limits are determined. 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 subseguent
Federal or State reguiation. 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 on consultant’'s list of Pennsylvania Association
of Professional Soil Scientists (FAPSS); or as registered with National Society of Consulting
Sail Scientists (NSCSS), or as certified by State and/or Federal certification programs; or by a
qualified Biclogist/Ecalogist.



ARTICLE [ll. STORMWATER MANAGEMENT

Section 301. General Requirements

A

All regulated activities in the municipality which do not fall under the exemption criteria
shown in Section 105 of this Ordinance shall submit a stormwater management plan
consistent with this Ordinance to the municipality 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. Any areas designed to be gravel or crushed stone
shall be assumed to be impervious.

Stormwater drainage systems shall be provided in order to permit unimpeded flow along
natural watercourses, except as modifled 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.

Areas of existing sheet flow discharge shail 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 concenirated discharge.

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. Terms of the easement shall prohibit excavation, the placing of fil 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 runcff conveyance.

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 PA DEP through the Joint Permit
Application process, or, where deemed appropriate by PA DEP, through the General
Permit process.

Any stormwater management facilities regulated by this Ordinance that will be located in
or adjacent to waters of the commonwealth or wetlands shall be subject to approval by
PA DEP through the Joint Permit Application process, or, where deemed appropriate by
PA DEP, the General Permit process. When there is a question whether wetlands may
be involved, it is the responsibility of the Developer or his agent to show that the land in
question cannot be classified as wetlands, otherwise approval to work in the area must be
obtained from PA DEFP.



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 {FPADOT).

Minimizing site disturbance and impervious surface, and infiltrating stormwater runoff
through seepage beds, infiliration trenches, etc. are encouraged, where soil conditions
permit, to reduce the size or eliminate the need for retention/detention facilities.

Roof drains and sump pumps shail discharge to a natural watercourse, drainage swaie, or
stormwater easement. Roof drains and sump pumps shall not be connected to a storm
sewer or street drainage structure uniless designed as part of a stormwater management
facility. In no case shall roof drains or sump pumps be connected to a sanitary sewer.

“Whenever a watercourse is located within a development site, it shall remain open in the

natural state and location and shail not be piped; impeded, or altered (except for road

crossings). It is the responsibility of the developer to stabilize existing eroded
stream/channel banks.

Section 302. Stormwater Management Districts — 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, Hilltlown Township is
hereby divided into Stormwater Runoff Peak Rate Districts consistent with the plan. The
boundaries of the districts are indicated on the runoff peak rate district map that is
available for inspection at the municipal building. A large-scaie boundary map is included
as Appendix D for reference.

The exact locaticn 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 2-feet or
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 potentiat
flow obstruction to the topographic divide consistent with topography. The locations
determined on the stormwater management plan shall be reviewed and verified by the
municipal engineer.

Description of Tohickon Creek Watershed Stormwater Runoff Hydrologic Peak Rate
Districts

1. Conditional No Detention Distiicts (Direct Discharge). Subareas identified on the
official Sub-Basin Map availabie for inspection at the Township Cffice. Included in this
district are 2, 3, 8-10, 18, 20, 21, 42, 43, 52, 54, 586, 57, 58, 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, which may receive undetained runcff without
affecting the watershed level control provided the applicant's professional engineer
can justify "No harm” pursuant to Section 303.F of this Ordinance. Where the

-
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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.

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, 121-128. These subareas are not expected to incur a great
deal of development growth due to location, topography, socils, 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 development runcff at a rate that does not exceed the
existing rates of runoff.

90 Percent Release Rate District. Subareas included in this district are 30, 35-40,
226. These areas are located in developing areas that have adeguate 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 focal municipality.

75 Percent Release Rate District. Subareas included in this district are 78-80, 89,
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 arocund Quakertown Borough
and Richlandtown Township which are projected to incur significant development
impacts and have existing inadequate storm conveyance facilites. 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.

For the purpose of implementing the provisions of the Neshaminy Creek Watershed
Stormwater Management Plan, portions of the watershed have been divided into
subareas. The delineation of subareas by number is shown on an official Sub-Basin Map
which is available for inspection at the Township Office.

1.

100 Percent Release Rate District. Post-development runoff peak rate shail be
controlled to 100% of the pre-development runcff peak rate within subareas 2.1, 2.2,
2.41,3.11, and 3.12.

80 Percent Release Rate District. Post-development runoff peak rate shall be
controlled by 80% of the pre-development runcff peak rate within subarea 3.2

75 Percent Release Rate District. Post-development runoff peak rate shall be
controlled by 75% of the pre-development runoff peak rate within subarea 2.3.

The Perkiomen Creek Watershed Stormwater Management Plan is currently being
prepared in accordance with Act 167. Until adoption of a stormwater management plan
for the Perkiomen Creek Watershed, the entire watershed located within Hilltown
Township shall be a 100 percent release rate district.
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Section 303. Stormwater Management Implementation Provisions {(Performance
Standards and Best Management Practices)

A. General Standards

1.

The ability to retain and maximize the ground water recharge capacity of the area
being developed is encouraged. Design of the stormwater management facilities
shall give consideration to providing ground water recharge to compensate for the
reduction in the percolation that occurs when ground surface is covered with
impervious surface materials.

Post-development stormwater runoff volume being discharged from any regulated

activity shall not exceed pre-development stormwater runoff volume being

discharged for up ta the 2-year frequency rainfall. Uniess the applicant's professional

engineer can demonstrate 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). Evaluation of the site relative to this

requirement must be considered within the feasibility analysis prepared in

accordance with Section 403.A.1 of this Ordinance. Stormwater runoff infiltrated in

accordance with this section may be used to satisfy peak rate runoff requirements of

Section 302.

Post-development rates of runoff from any regulated activity shail not exceed the
peak release rates of runoff prior to development for the design storms specified in
Watershed Stormwater Management Plan, Secticn 303 of the Ordinance and using
rainfall depths given in Table 3-1 below and Table A-1, Appendix A of this
Ordinance.

Table 3-1. Rainfall Depths

Freguency of Storm Event Rainfall Depth
{yvears) {inches)
1 2.4
2 3.1
3 3.7
10 4.5
25 5.5
50 7.0
100 7.5

(Source PennDOT, Intensity-Duration-Frequency Tables for Region 4)

There shall be no increase of nonpaint source pollutants into high guality streams,
exceptional value streams, streams listed on the State’s 303(d} list of impaired
waters, or waterways that are subject of total maximum daily load regulations. [f the
volume and peak rate standards above (Section 303 A.1 and A.2) are met, then
water guality impacts are assumed to be adeguately controlled. If the volume
standard (Section 303 A.1) above cannot be achieved, then a water quality impact
analysis must be performed confirming prevention of any significant increase in
nonpeint source pollution, with particular focus on the pollutants discussed above.
Both structural and nonstructural {preventative) measures are to be considered for
reduction and prevention of nonpeint source pollution.
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District Boundaries - The boundaries of the Stormwater Management Districts are shown
on an official map, which is available for inspection at the municipai office. A copy of the
official map at a reduced scale is included in the Appendix D of this Ordinance. The exact
location of Stormwater Management District boundaries as they apply to a given
development site shall be determined by mapping the boundaries using topographic
contours at an appropriate level of detail, but in no case less than 2 feet intervals {or 5
feet intervals as applicable). This information shall be provided as part of the stormwater
management plan.

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 muliiplied 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 the deveiopment site.

Site Areas - Where the site area to be impacted by a proposed development activity
differs significantly from the total site area as determined by the municipality, the
municipality may, but is not required to, permit only the proposed impact area to be
subject to the release rate criteria.

“No Harm" Option - For any proposed development site not located in a conditional direct
discharge district, the Municipality, upon request by the applicant, may, but is not required
to, permit a less restrictive runoff control {including no detention} if the developer can
prove that "no harm” would be caused by discharging at a higher runoff rate than that
specified by the Plan. The "no harm" Option is used when a developer can prove that the
post-development hydrographs can match pre-development hydrographs, or if it can be
proved that the post-development conditions will not cause increases in peaks at all points
downstream. Proof of "no harm” would have to be shown based upon the following
"Downstream Impact Evaluation” which shall include a "downstream hydrauiic capacity
analysis" to be consistent with Section 303.H. to determine if adequate hydraulic capacity
exists. The applicant's professional engineer shall submit to the municipality this
evaluation of the impacts due to increased downstream stormwater flows in the
watershed.

1. The "Downstream Impact Evaluaticn” shall include hydrolegic and hydraulic
calcuiations necessary to determine the impact of hydrograph timing modifications
due to the proposed development upon a dam, highway, structure, natural point of
restricted streamflow or any watercourse, established with the concurrence of the
municipality.

2. The evaluation shall continue downstream until the increase in flow diminishes due
to additional flow from tributaries and/or stream attenuation.



3. The peak flow values to be used for downstream areas for the design return period
storms {2-,10-,25- and 100-year) shall be the values from the calibrated model for
the watershed. These flow vaiues can be obtained from the watershed plan.

4. Developer-proposed runoff facuities which would generate increased peak flow rates
at storm drainage problem areas would, by definition, be precluded from successful
attempts to prove “no-harm", except in conjunction with proposed capacity
improvements for the problem areas consistent with Section 303.H.

5. Afinancial distress shall not constitute grounds for granting a no-harm exemption.

6.  Capacity improvements may be required by the developer as determined necessary
by the Municipality to implement the "no harm” option which proposes specific
capacity improvements to provide that a less stringent dlscharge control would not
create any harm downstream.

7. Any "no harm" justifications shall be submitted by the developer as part of the
Stormwater management plan submission per Article V.

"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 Poflution Controf
Program Manual,

2. Natural or man-made channels or swaies must be abie to convey the increased 25-
year return period runoff without creating any hazard to persons or property.

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, Water Quality Requirements

A.

In addition to the performance standards and design criteria requirements of Article [t of
this Ordinance, the land developer shaill comply with the following water quality
requirements of this article unless otherwise exempted by provisions of this Ordinance.

All retention/detention basins shall detain the 1-year, 24-hour design storm using the
NRCS Type Il distribution. Provisions shall be made so that the 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. (i.e., the maximum water surface elevation is
achieved in the facility). Release of water can begin at the start of the storm (i.e., the
invert of the water quality orifice is at the invert of the facility). The design of the faciiity
shalil consider and minimize the chances of clogging and sedimentation potential.
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C. To accomplish A. and B. above, the design engineer may submit original and innovative
designs to the Municipal Engineer for review and approval. Such designs may achieve
the water quality objectives through a combination of BMPs (best management practices).
Guidelines established by the Pennsylvania Handbook of Best Management Practices for
Developing Areas (1998) shall be utilized in determining stormwater management facility
design.,

D. In selecting the appropriate BMPs or combinations thereof, the land developer shall
consider the following:

Total contributing area

Permeability and infiltration rate of the site soils
Slope and depth to bedrock

Seascnal high water table

Proximity to building foundations and wellheads
Erodibility of soils

Land availability and configuration of the topography

Nk LN =

E. The following additional factors should be considered when evaluating the suitability of
BMPs used to control water quality at a given development site:

Peak discharge and reguired volume control

Streambank erosion

Efficiency of the BMPs to mitigate potential water quality problems
The volume of runoff that will be effectively treated

The nature of the pollutant being removed

Maintenance requirements

Creation/protection of aguatic and wildlife habitat

Recreational value

Enhancement of aesthetic and property value

©O®NOO kW=

Section 305, Design Criteria for Stormwater Management Facilities and Best
Management Practices

A.  Increased stormwater runoff which may result from Regulated Activities listed in Section
104 shail be controlled by permanent stermwater runoff conircl measures that will provide
the required standards within Article lll. The methods of stormwater control or Best
Management Practices (BMPs) which may be used to meet the required standards are
described in this Ordinance and are the preferred methods of controlling stormwater
runoff. Additional design criteria are included in these descriptions. The choice of BMPs
is not limited to the ones appearing in this Ordinance, however, any selected BMP must
meet or exceed the runoff peak rate requirements of this Ordinance for the applicable
Hydrologic District,

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

C. Any stormwater management facility designed to store runoff and requiring a berm or
earthen embankment required or regulated by this Ordinance shail be designed to
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provide an emergency spiltway to handle flow up to and including the 100-year post-
development conditions. The height of embankment must be set as to provide a
minimum 1.0 foot of freeboard above the maximum pool elevation computed when the
facility functions for the 100-year post-development inflow,

Emergency spillways discharging cver embankment fill shall be constructed of reinforced
concrete checker blocks to protect the berm against erosion. The checker block lining
shall extend to the toe of the fill slope on the outside of the berm, and shall extend to an
elevation 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) if the designer can demonstrate that flow velocities
through the spillways will not cause erosion of the spillway. A dense cover of vegetation
shall be rapidly established in such spillways by sodding or seeding with a geotextile
~anchor. Such a vegetated spillway must be stabilized before runoff is directed to the
basin.

Should any stormwater management facility require a dam safety permit under PA DEP
Chapter 105, the facility shail be designed in accordance with Chapter 105 and meet the
regulations of Chapter 105 concerning dam safety which may be required to pass storms
larger than 100-year event.

Stormwater management facility cutlet piping shall be Class Il reinforced O-ring concrete
pipe. A minimum of one (1) concrete anti-seep collar shall be required. Pre-cast collars
shall have a minimum thickness of eight (8) inches; field poured collars shall have a
minimum thickness of twelve (12) inches. Collars may not be installed within two (2) feet
of pipe joints. Collars must be designed to project a minimum of two (2) feet around the
perimeter of the pipe. Maximum collar spacing is fourteen (14) times the design
projection around the perimeter.

Berms shall be constructed in accordance with requirements specified in Appendix *A".

No stone gabion baskets may be used in the construction of stormwater management
facilities.

Retention/detention bhasins:

1.  Pipe outlet shall permit complete drainage of all detained water, uniess the
stormwater management facility is designed as a retention basin/pend or provides
for stormwater renovation with constructed wetlands.

2. When a detention basin is not designed as a stormwater management constructed
wetland, the stormwater management facility shall be planted with low maintenance
grass or substitute satisfactory to the Township.

3.  All detention basin bottoms intended to be maintained as lawn (i.e. recreational
fields) shall be designed with four (4) feet wide parabolic concrete flow channels
from all storm sewer endwalls and points of concentrated flow from drainage swales
to the outlet structure. Minimum grade of detention basin bottom shall be 2% to the
low flow channel. Flow channel shall have a slope of not less than one (1%)
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percent. Flow channels shall be constructed with Class “AA" 3750 psi concrete, four
{4} inches in depth placed on a minimum of four (4} inches of PennDQOT 2B stone,
Minimum channel depth shall be two (2) inches. As an alternative, the detention
basin may be designed with underdrains to ensure complete drainage.

To minimize the visual impact of detention basins, the detention basin shail be
designed to avoid the need for safety fencing. To meet this requirement, basins
shall be designed to the following specifications:

a. Maximum depth of detained runoff shall be 24 inches for a 2 year or 10 year
storm event.

b. Maximum depth of detained runoff shall be 36 inches for a 100 year storm
event,

¢c. Interior slopes shall not be steeper than a ratio of 4.1 horizontal to vertical.

d. Ponded water shall never exceed a depth of 24 inches for more than four
hours.

Depths and slopes may be exceeded by permission of the Township on a case-by-
case basis if lot runcff, topography and/or existing downstream systems make the
required pond area unreasonably large. In such case, fence and {andscape screens
will be required.

An access ramp of 10:1, 10 feet wide, shall be provided to allow maintenance
equipment to reach the basin floor. The ramp shall coincide with the required gate if
fencing is needed.

All retention/detention basins shall be fenced unless this requirement is waived by
the Township. Fencing shall provide a suitable barrier at least four {(4) feet in height
of material approved by the Township, such as split rail fencing with wire backing.
Access to the basin shail be provided by a gate or gates having a total opening of at
least ten (10) feet at such location as to permit ready access to the detention basin
with maintenance equipment.

Landscaping:

a. The perimeter berms and embankments of retention basins including wet
ponds, and artificial wetland stormwater management facilities shall be
designed to create a natural appearance and reduce future maintenance
requirements.  Landscaping shall include a mixture of tall grasses and
perennial plants, ground covar, shrubs, and trees to eliminate the necessity of
pericdic mowing.

b. Detention Basin Landscaping: Within any detention basin, one of the following
seed mixtures shall be used.

(1) Birdsfoot Trefoil Establishment (legume)
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8.

a. Birdsfoot trefoil, plus 8 |bs/acre

b. Tall fescue, plus 25 Ibs/acre
Nurse grass (use one)

c. Annual ryegrass, or 30 lbs/acre

d. Perennial ryegrass 30 Ibs/acre

(2) Deertongue Grass Establishment (legume)

a. Deertongue grass, plus 10 lbs/acre
Companion, (use one)

b. Tall fescue, 25 Ibsfacre

¢.  Birdsfoot trefoil, plus 6 |bs/acre
Nurse grass, (use one} or

d.  Annual ryegrass 30 lbsfacre

(3) Crownvetch Establishment (legume}

a. Crownvetch, plus 20 |bsfacre

b.  Tall fescue, plus nurse 25 Ibs/acre
grass (use one)

c.  Annual ryegrass, or 30 Ibs/acre

d.  Perennial ryegrass 30 [bs/acre

NOTE: Deertongue grass establishment may be maintained as a turf grass and
used for recreational purposes. Crownvetch shall be permitted for use in non-
residential developments only.

Since other seed varieties may be equally suited to perform the purpose of the
mixture stated in this Ordinance, other seed varieties of equal quality will be
acceptable upon approval by the Township.

The perimeter of the retenticn/detention basin shall be landscaped with a
mixture of deciduous trees, evergreens, and shrubs arranged in an informal
manner, Retention basin {wet ponds) and artificial wetland basin landscaping
shall be designed to create a "natural” appearance. Minimum plant material
shall include the following per 100 linear feet of basin perimeter measured at
the 100 vear reoccurrence stormwater elevation:

(1) Three (3) evergreen trees (minimum height 4 feet)
(2) Two (2) deciduous trees {minimum caliper 2% inches)
(3) Five (5) shrubs {minimum height 3 feet)

Retention/detention basin landscaping design is subject to approval by the
municipality.

Retaining walls shall not be specified for use within the 100 year water surface
elevation area of any detention/retention facility or as part of any embankment or cut
slope that is appurtenant to the construction of a detention/retention facility.
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9.  The Developer shali provide written assurance, satisfactory to the Township, that the
retention/detention basin will be properly maintained. Such assurances shail be in a
form to act as a covenant that will run with the land, and shall provide Township
maintenance at the cost of the landowner in case of default, and further provide for
assessment of costs and penalties in case of default.

10. As an alternate to the above paragraph, the Township may, at their own option,
assume responsibility of the basin and may accept dedication of the basin by the
Developer. If the retention/detention basin is dedicated or offered to the Township
for long term maintenance, the following regulations shall apply:

a. The dedicated area shall include the entire ponded area for the 100 year storm
event and the outside slope at the berm.

b. The dedicated area shall not be considered part of the Open Space and
Recreation Requirements as required elsewhere in the Subdivision and Land
Development Ordinance and Zoning Ordinance.

c. If fencing is necessary, the basin design shall provide a level area (2% slope)
five feet in width on both the inside and outside of the fence, along the entire
length of the fence for proper access by Township maintenance eguipment.
The total width of this generally level area shall be at least 10 feet.

d. The Developer shall provide for the special financial burden the Township will
be accepting if the Township accepts the detention basin maintenance. To
help mitigate this future financial burden, the Developer shall contribute to the
Township a cash payment in the amount of fifteen thousand ($15,000.00)
dollars per acre, on a pro rata basis, for any detention/retention basin site or
area dedicated to the Township and heing accepted by the Township. The
detention/retention basin site area is measured to the outside limit of grading
necessary to construct the basin and basin berm. The minimum contribution
for any basin, regardless of size, shall be $7,500.00. This requirement may be
modified by a Resolution of the Township, from time to time, to reflect actual
long term costs of detention basin maintenance in the Township.

Any facilities that constitute water obstructions (e.g., culverts, bridges, outfalls, or stream
enclosures), and any work involving wetlands as directed in PA DEP Chapter 105
requlations {as amended or replaced from time to time by PA DEP), shali be designed in
accordance with Chapter 105 and will require a permit from PA DEP. Any other drainage
conveyance facility that doesn't fall under Chapter 105 regulations must be able to convey,
without damage to the drainage structure or roadway, runoff from the 25-year design storm
with a minimum 1.0 foot of freeboard measured below the lowest point along the top of the
rcadway. Roadway crossings located within designated floodplain areas must be able to
convey runoff from a 1Q0-year design storm with a minimum 1.0-foot of freeboard
measured below the lowest point along surface of the roadway. Any facility that constitutes
a dam as defined in PA DEP chapter 105 regulations may require a permit under dam
safety regulations. Any facility located within a PA DOT right of way must meet PA DOT
minimum design standards and permit submission requirements.



L. Any drainage conveyance facility and/or channel that doesn't fall under Chapter 105
regulations, must be able to convey, without damage to the drainage structure or
roadway, runoff from the 25-year design storm. Conveyance facilities to or exiting from
stormwater management facilities shall be designed to convey the design flow to or from
that structure. Roadway crossings located within designated floodplain areas must be
able to convey runoff from a 100-year design storm. Any facility located within a PA DOT
right-of-way must meet PA DOT minimum design standards and permit submission
requirements.

M. Adequate erosion protection shall be provided along all open channels, and at all points of
discharge.

N. Developers shall utilize BMPs to provide for additicnal water guality improvement and
groundwater recharge. In evaluating potential stormwater BMPs, the order of preference

is as follows:

1. infiltration BMPs

2. flow attenuation methods (e.g. vegetated open swales and natural depressions)
3. artificial wetlands, wet ponds, or other bioretention structures

4. minimum first flush detention or dual purpose detention (where appropriate)

Infiltraticn BMPs shall be utilized wherever possible. Vegetated swales, wetlands or
artificial wetlands may be utilized wherever possible if infiltration BMPs are deemed
unfeasible. BMP techniques can and should be used in conjunction with each other (e.g.
vegetated swales with infiltration or retention facilities).

1. Infiltration Best Management Practices {(BMPs) — Infiltration devices shall be selected
based upon suitability of scils and site conditions. Soil infiitration tests shall be
performed on all sites to determine suitabifity of the site for infiltration BMPs. Testing
shall include evaluation of seiected scil horizons by soil probes, deep pits and/or
percolation measurements. The soil infiltration rate of discharge from the infiltration
area being used in the proposed design shall be based on these measurements.
Infiitration BMPs shall be designed in accordance with the design criteria and
specifications in Section 5 of the Pennsyivania Handbook of Best Management
Practices for Developing Areas (1998) and shall meet the following minimum
requirements:

a. Infiltration BMPs intended to receive runoff from residential uses shall be
constructed on soils which have the following characteristics:

(1) A minimum depth of 48 inches between the intended bottom of the facility
and the seasonal high water table and/or bedrock (limiting zones). The 48-
inch minimum depth to a limiting zone requirement may be reduced to 24
inches as long as the soil has a cation exchange capacity (CEC) of greater
than ten and/or does not have a sandy loam or loam sand texture.

{2) Infiltration rate and percolation rate of greater than 0.2 inches/hour.

b. Infiitration BMPs intended {o receive runoff from non-residential uses shall be
constructed on solls that have the following characteristics:
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(1} A minimum depth of 48 inches between the intended bottom of the faciiity
and the seasonal high water table and/or bedrock (limiting zones),

(2} Infiltration rate and percolation rate of greater than 0.2 inches/hour,

Infiltration BMPs intended to receive rooftop runoff shall be constructed on soils
that have a minimum depth of 24 inches between the intended bottom of the
facility and the seasonal high water table and/or bedrock (limiting zones) and
have an infiliration rate and percolation rate of greater than 0.2 inches/hour.
Appropriate measures such as leaf traps and cleanouts shall be required to
prevent clogging by vegetation.

Where direct discharge is permitted under the requirements of Section 302,
infiltration BMPs shall be designed to pravide adequate storage to accommeodate
the post-development first flush design storm (1 year 24 storm) volume with
outlet and overflow controls to convey runoff larger than the first flush design
storm volume safely to a natural outfall.

In areas where runcff release rates are specified under the requirements of
Section 302, regardless of the specified release rate percentage, if infiltration
BMPs are intended, they shall be designed to, as a minimum:

(1) Provide adequate storage to acccmmodate the voiume of runoff calculated
as the difference between the pre-deveiopment runoff volume and post-
development runoff volume based on the 100 year design storm.

(2) Control the post-development peak rate of runoff to the pre-development
peak rate of runcff for all design storms identified in Section 303 .A.2. of this
Ordinance.

(3) Provide an overflow or spillway that safely permits the passing of runoff
greater than that occurring during the 100 year design storm.

Non-infiltration Facilities used as Best Management Practices (BMPs)

All facilities shall be designed in accordance to the design criteria and specifications
in the Pennsyivania Handbook of Best Management Practices for Developing Areas
(1998). This design shall be in particular coordination with Section 8, Descriptions of
Selected Best Management Practices.

Artificial wetlands, wet ponds, and bioretention structures

Wet Pond BMPs shall meet the foliowing requirements:

{1} Wet ponds shall be constructed on hydric or wet soils and/or soils which
have an infittration rate of less than 0.2 inches/hour.

(2} A minimum drainage area of five (5) acres shall be directed o the pond
unless a source of recharge is utilized such as a natural spring or well,
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(5)

The length of the pond between the inflow and outlet points shall be
maximized. In addition, an irregular shoreline shall be provided, By
maximizing the flow length through the pond and providing an irregular
shareline, the greatest water quality bhenefit will be achieved by
minimizing “short circuiting” of runoff flowing through the pond.

A shallow forebay shall be provided adjacent to all inflow areas. The
forebay shall be planted as a marsh with emergent wetland vegetation.
The forebay serves to enhance sediment trapping and pollutant removal,
as well as concentrating accumulated sediment in an area where it can
be readily removed,

All wet ponds shzll be designed with public safety as a primary concern -
An aquatic safety bench shall be provided around the perimeter of the
permanent pool. The depth of the bench shall be a maximum of cne (1)
foot for a width of at least three (3) feet. A 3:1 slope shall lead from the
edge of the safety bench toward the deep water portion of the pond. At
least 15 feet of 3:1 slope shall be provided from the edge of the safety
bench. Slopes in the remainder of the pond beiow the permanent pool
elevation shall be a maximum of 2:1.

The perimeter slope above the permanent pool shall have a maximum
slope of 4.1 for a distance of at least 20 feet. The remaining areas above
the permanent pool shall have a maximum slope of 3:1.

Wet ponds shall have a deep water zone to encourage gravity settling of
suspended fines, and prevent stagnation and possible eutrophication.

Wet ponds shall be capable of being substantially drained by gravity flow.
Where possibie, wet ponds shall be equipped with a manually operated —
drain that can be secured against unauthorized operation.

A planting pian shall be developed for the wet pond, showing all proposed
aguatic, emergent, and upland plantings.

Wet ponds shall be designed to discourage use by Canada geese.
Technigues employed shall include the following:

(a) Elimination of straight shorelines, islands, and peninsuias;
(b) Placement of walking paths (where applicable) aiong the shoreling;

(¢} Placement of grassed areas (i.e. playing fields) at least 450 feet
from the water surface;

{d) Vegetative barriers;

(e) Rock barriers;



{fi  Installation of tall trees;

{g} Use of ground covers not palatable to Canada geese.

b.  Artificial Wetland BMPs shall meet the following requirements:

(1)

(2)

Artificial wetlands shall be constructed on hydric or wet scils and/or soils
which have an infiltration rate of less than 0.2 inches/hour.

Runoff entering artificial wetlands shall be filtered through a sediment
removal device before entering the wetland.

A planting plan shall be developed for the artificial wetland showing ail
proposed aquatic, emergent, and upland plantings. The pianting plan
shall be developed to provide a diversity of species resulting in a dense
stand of wetland vegetation.

At least 75% of the surface area of the wetland shall be developed as a
shallow water emergent wetland, with a water depth of less than 12"
The reminder shail be constructed as open water with depths between 2
feet and 4 feet.

4. Minimum first flush detenticn/dual purpose BMPs

a.  Minimum first flush detention/dual purpose detention basin BMPs shall be
designed to meet the following requirements:

()

Post-development runoff from a "water quality storm" (a 1-year, 24-hour
event) shall be released over a minimum period of 24 hours.

Two stage basins shall be utilized where first flush detention will be
employed for water quality and conventionai detention used for peak rate
control of storms exceeding the 1-year, 24-hour event.

Two stage basins shall be constructed so that the lower part of the basin
is graded to detain stormwater from the “water quality storm”, and the
remainder of the basin graded as a flat overbank area to provide storage
only for the larger, less frequent storm events. The overbank area is
encouraged to be developed as an active or passive recreationai area.

The area inundated by the “water quality storm” is encouraged to be
maintained as a wetland environment, which will increase the water
quality benefits of the first flush/dual purpose detention basin, and will
prevent the need for mowing of a frequently saturated area.,

Regional or Sub-Regional Control Alternatives

The initiative and funding for any regional or sub-regional runoff control alternatives are
the responsibility of a prospective developer(s). The design of any regional control facility
must incorporate the potential development of the entire upstream watershed. The peak
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outflow of a regional facility would be determined on a case-by-case basis using the
hydroiogic model of the watershed consisteni with protection of the downstream
watershed areas. "Hydrologic model" refers to the calibrated watershed model as
developed for the stormwater management plan.

P. All stormwater control facility designs shall conform to the applicable standards and
specifications of the following governmental and institutional agencies:

American Society of Testing and Materials (ASTM)

Asphalt Institute (Al

Bucks Conservation District (BCD)

Federal Highway Administration (FHWA)

National Crushed Stone Assaociation (NCSA)

National Sand and Gravel Association (NSGA)

Pennsylvania Department of Environmental Protection (PADEP)
Pennsylvania Department of Transportation (PADOT)

.S, Department of Agriculture, Natural Resources Conservation Service,
Pennsylvania (USDA, NRCS, PA)

OO R WL =

Q. |If special geological hazards or socil conditions, such as carbcnate derived soils, are
identified on the site, the developer's professional engineer shall consider the effect of
proposed stormwater management measures on these conditions. In such cases, the
municipality may require an in-depth report by a competent soils engineer and/or
registered professional geclogist.

R. The design of all stormwater management facilities shall incorporate sound engineering
principles and practices. Guidelines established by the Pennsylvania Handbook of Best
Management Practices for Developing Areas (19898} shall be utilized in determining
stormwater management facility design except where specifically modified by this or other
Municipal Ordinance. The Municipality shzall reserve the right to disapprove any design that
would result in the occupancy or continuation of an adverse hydrelogic or hydraulic
condition within the watershed,

Section 306. Calculation Methodology

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

A.  Any stormwater runoff calculations Iinvolving drainage areas greater than 200 acres,
including on- and off-site areas, shall use generally accepted calculation technique that is
based on the NRCS scil cover complex method. Table 3-2 summarizes acceptable
computation methods. 1t is assumed that all methods wili be selected by the design
professional based on the individual limitations and suitability of each method for a
particular site.

The municipality may approve the use of the Rational Method to estimate peak discharges
from drainage areas that contain less than 200 acres.



Table 3-2, Acceptable Computation Methodologies For Stormwater Management Plans

METHOD METHOD APPLICABILITY
DEVELOPED BY

TR-20 or commercial package USDA - NRCS When use of full model is

based on TR-20 desirable or necessary

TR-55 or commercial package USDA - NRCS Applicable for plans within the

hased on TR-55

models iimitations

HEC - 1 U.S. Army Corps of When full model is desirable
Engineers or necessary
PSRM Penn state Univ. When full mode! is desirable

or-, necessary

Rational Method or commercial
package based on Rational

Emil Kuiching {1889)

For sites less than 200 acres
When approved by the

Method municipality
Other methods Various As approved by the municipal
' engineer

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 presented
in Table 3-1 of this ordinance. if a hydrologic computer mode! such as PSRM or HEC-1 is
used for stormwater runoff calculations, then the duration of rainfall shall be 24 hours.
The NRCS 'S’ curve shown in Figure A-1, Appendix A of this Ordinance shall be used for
the rainfall distribution.

For the purposes of predevelopment flow rate determination, farm field or disturbed earth
pre-development cover conditions of a site or portions of a site, and existing man-made
impervious surface shall be considered as “meadow” when develcping “cover complex”
calcuiations.

All calculations using the Rational Method shall use rainfail 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.

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 this
Ordinance.

Runoff coefficients (c) for both existing and proposed conditions for use in the Rational
method shall be obtained from Table A-3 in Appendix A of this Ordinance.

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

performance standards of this Ordinance using any generally accepted hydraulic anaiysis
technigue or method.

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 Modified Puls Routing Method. For drainage areas
greater than 20 acres in size, the design storm hydrograph shall be computed using a
calculation methed that produces a full hydrograph. The municipality may approve the
use of any generally accepted full hydrograph approximation technigue that shall use a
total runoff volume that is consistent with the volume from a method that produces a full
hydrograph.

~The municipality has the authority tc require that computed existing runoff rates be
reconciled with field observations and conditions. I 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 Municipal Engineer. Calibration
shall require detailed gauge and rainfall data for the particular site in question.

All stormwater runoff calculations/reports and design of stormwater management facilities

shall be prepared by a registered Professional Engineer licensed in the Commonwealth of
Pennsylvania.

Section 307, Standards During Land Disturbance

A.

C.

Whenever the 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
Fennsylvania, Departiment of Environmental Protection, Subpart C, protection of Natural
Resources, Article I, Water Resources, Chapter 102, "Erosion Control," and in
accordance with the Bucks Conservation District and the standards and specifications of
the Municipality.

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 infiliration BMPs shall be protected from sedimentation and
compaction during the construction phase, so as to maintain their maximum
infiltration capacity,

2. Infiltration BMPs shall not be constructed nor receive runcff until the entire
contributory drainage area to the infiltration BMP has received final stabilization.

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 during land disturbance, peak
discharges and discharge volumes shall be calculated based upon the runoff
coefficients for bare soils during the maximum period and extent of disturbance which
shall be clearing, indicated on the development pian. Controls shall insure that the
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difference in volume and rate of peak discharges before disturbance and during shall
not exceed those peak discharges and discharge 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 soll infiltration
capacities of the planned infiltration hed areas.

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 tc 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.
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ARTICLE V. 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/fher agent has received written approval of a stormwater management plan
from the municipality.

Section 402, Stormwater Management Plan Contents

The stormwater management plan shall consist of all applicable caiculations, maps, and plans.
A note on the maps shall refer to the associated computations and erosion and sedimentation
contrel plan by titlle ‘and. date. -The cover sheet of the computations .and -erosion. and
sedimentation controi plan shalt refer to the associated maps by title and date. Al stormwater
management plan materials shall be submitted to the municipality 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,
wet pond, bioretention, or wetland 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 shail provide:

1. A general assessment of the anticipated additional runoff based on the design storm

and post-development condition and utilizing the calcuiation procedures required in
Section 305;

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

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

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

5.  indication of scils generally suitabie for infiltration and/or wet pond/artificial wetland
BMPs as shown in the table entitled: "General Scil Suitability for Infiltration, Wet
Pond and Artificial Wetland Best Management Practices With Consideration to
Runoff Point of Crigin and Land Use Type", including specification of those soils
requiring medifications;

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 develcpment laycut which would reduce impact on
suitable soil availability is unfeasible;

B. 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 peoint 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 tc not proceed with implementation of infiitration BMPs or
wet pond or artificial -wetland BMPs such as excessive cost of implementation,
insufficient soil suitability, and development constraints.

The feasibility analysis must allow municipalities to review the generai 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 soll 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 possibie and are required to provide adequate
justification if these BMPs are not to be implemented. Essentially, all developers will be
conducting feasibility analyses since such analyses would become the preliminary step in
evaluating the potential for implementation of these mandatory BMPs where possible.
Developers for those sites that are determined to be generaily suitable from these
analyses (taking into consideration the aerial extent of suitable socils necessary to
accommodate an infiltration or wet pond or wetland BMP for the type and size of
development proposed} 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.

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 geclogist
and/or soil scientist, and a minimum, address soil permeability, depth to bedrock,
susceptibility to sinkhole formation, and subgrade stability.

Whenever a stormwater management facility will be located in an area underlain by
limestone, a geological evaluation of the proposed [ocation shall be conducted to
determine susceptibility to sinkhole formations. The design of all facifities 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 basins.
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It shall be the developer's responsibility to verify if the site is underlain by limestone. The

following note shall be aftached to all stormwater management plans and signed and

sealed by the developer's professional engineer *I ., certify that the
proposed detention basin (circle one) isf/is not underlain by limestone.”
D. Genreral

1.  General description of project.

2, General description of permanent stormwater management techniques, including
construction specifications of the materials to he used for stormwater management
facilities.

3. Comptlete hydrologic, hydraulic, and structural computations for all stormwater

E.

management facilities.

Mapis) of the project area shall be submitted on 24-inch x 38-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.

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

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

Existing streams, lakes, ponds, or cther 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 50 feet of property lines.

An overlay showing soil names and boundaries.

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
permitted for parking lots, recreational facilities, non-dedicated streets, or other areas,
pavement construction specifications shail be noted on the plan.

Final contours at intervals at 2 feet. In areas of steep slopes (greater than 25 percent),
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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14,

15,
186.

17.
18.
19.

20,

21.

22,

23.

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 ali open channels, including hydraulic capacity.
Overland drainage paths.

A twenty-feet wide access easement around all stormwater management facifities 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. Al 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.

An agreement executed between the landowner, and municipality acknowledging the
stormwater management system to be a permanent fixture that can be aitered or
removed only after approval of a revised plan by the municipality.

The location of ali erosion and sedimentation controf facilities.

F.  Supplemental Information

1.

1.

A written description of the following information shall be submitted,

a) The overall stormwater management concept for the project.

b) Stormwater runcff computations as specified in this Ordinance.

c} Stormwater management techniques to be applied both during and after
development.

d) 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 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) on adjacent
properties and on any existing municipal stormwater collection system that may
receive runoff from the project site.

A Declaration of Adequacy and Highway Occupancy Permit from the PADOT
District Office when utilization of a PADQOT storm drainage system is proposed.

Stormwater Management Facilities

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



2. When groundwater recharge methods such as seepage pits, beds, or trenches are

used, the locations of existing and proposed septic tank infiltration areas, and wells
must be shown.

3. All calculations, assumptions, and criteria used in the design of the stormwater
management facilities must be shown.

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
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 state or federal reguiations, the permit(s) shall be part of the plan.

Al

“The stormwater management plan shalt be submitted by the developer as part of the

Preliminary plan submission for the regulated activity.
Five (5) copies of the stormwater management plan shall be submitted.
Distribution of the stormwater management plan will be as follows:

1, Two (2) copies to the municipality accompanied by the requisite municipal review
fee, as specified in this Ordinance.
Two (2) copies to the Municipal Engineer.

Cne (1) copy to the county planning commission.

Section 404. Stormwater Management Plan Review

A

The Municipal Engineer shail review the stormwater management plan for consistency
with the adopted Watershed Act 167 Stormwater Management Pfan and applicable

municipal ordinances. The municipality shall require receipt of a complete plan, as
specified in this Ordinance.

The Municipal Engineer shall review the stormwater management plan for any submission
or land development against the Subdivision and Land Development Ordinance
provisions not superseded by this Ordinance.

For activities regulated by this Ordinance, the Municipal Engineer shall notify the
municipality in writing, within 45 calendar days of receipt, whether the stormwater
management plan is consistent with the adopted Watershed Act 167 Stormwater

Management Plan. A copy of the Municipal Engineer’s review letter shall be forwarded to
the developer.

Any disapproved stormwater management plans may be revised by the developer and
resubmitted consistent with this Ordinance.

For regulated activities specified in Sections 104.C and 104.D of this Ordinance, the
Municipal Engineer shall notify the Municipal Building Permit Officer in writing, within a

[}
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time frame consistent with the Building Code and/or Subdivision and Land Development
Ordinance, whether the stormwater management plan is consistent with the adopted Act
167 Stormwater Management Plan and forward a copy of the review letter to the
developer. Any disapproved stormwater management plan may be revised by the
developer and resubmitted consistent with this ordinance.

The municipality shall not approve any subdivision or land development for reguiated
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 Act 167
Stormwater Management Plan. All required permits from PADEP must be obtained prior
to, or as a requirement of, final approval.

The Municipal 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 the adopted Act 167 Stormwater Management Plan, as
determined by the Municipal Engineer, or without considering the comments of the
Municipal Engineer. All required permits from PADEP must be obtained prior to issuance
of a building permit.

The developer shail be responsible for completing an "as-built survey” of all stormwater
management facilities included in the approved stormwater management plan. The as-
buiit survey and an explanation of any discrepancies with the design plans shall be
submitted to the Municipal Engineer for review. In no case shall the municipality approve
the as-built survey until the municipality receives a copy of an approved Declaration of
Adequacy, Highway Occupancy Permit from the PADOT District Office, and any
applicable permits from PADEP.

The municipality's approval of a stormwater management plan shall be valid for a pericd
not to exceed two {2) years. This 2-year time period shall commence on the date that the
municipality signs the approved stormwater management plan. If stormwater
management facilities included in the approved stormwater management plan have not
been constructed, or if an as-buiit survey of these facilities has not been approved within
this 2-year time period, then the municipality may consider the stormwater management
plan disapproved and may revoke any and all permits. Stormwater management plans
that are considered disapproved by the municipality shall be resubmitted in accordance
with Section 407 of this Crdinance.

Section 405. Moaodification of Plans

A madification to a submitted stormwater management plan for a development site that involves
a change in stormwater management faclilities or techniques, or that involves the relocation or
redesign of stormwater management facilities, or that is necessary because scil or other
conditions are not as stated cin the stormwater management plan as determined by the
Municipal 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 modification to an already approved or disapproved stormwater management plan shall be
submitted to the Municipaiity, accompanied by the applicable review. A modification to a
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stormwater management plan for which a formal action has not been taken by the municipality
shall be submitted to the municipality, accompanied by the applicable municipal review fee.

Section 406, Resubmission of Disapproved Stormwater Management Plans

A disapproved stormwater management plan may be resubmitted, with the revisions addressing
the Municipal Engineer's caoncerns documented in writing, to the Municipal Engineer in
accordance with Section 404 of this Ordinance and be subject to review as specified in Section
405 of this Ordinance. The applicable municipal review fee must accompany a resubmission of
a disapproved stormwater management plan.



ARTICLE V. INSPECTIONS

Section 501. Schedule of Inspections

A.

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

During any stage of the work, if the Municipal Engineer determines that temporary or
permanent erosion and sedimentation control or stormwater management facilities are
not being installed in accordance with the approved stormwater management plan, the

municipality shall revoke any existing permits until a revised stormwater management
pian is submitted and approved, as specified in this Ordinance.



ARTICLE VI. FEES AND EXPENSES

Section 601. Stormwater Management Plan Review Fee

The Municipality shall establish a review fee schedule by Resoclution of the governing body
based on the size of the regulated activity and based on the municipality's costs for reviewing
stormwater management plans. The municipality shall periodically update the review fee
schedule to ensure that review costs are adequately reimbursed.

Section 602. Expenses Covered by Fees

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

A. Administrative costs.

B. Review of the stormwater management plan by the municipality and the Municipal
Engineer.

C.  Site inspections by the municipal staff and/or Municipal Engineer.

L. Inspection of stormwater management facilities and drainage improvements during
construction.

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

F. Any additional work required to enforce any permit provisions regulated by this
Ordinance, correct viclations, and ensure proper compietion of stipulated remediai
actions.



ARTICLE VII. MAINTENANCE RESPONSIBILITY

Section 701. Performance Guarantee

The applicant shall provide a financial guarantee to the municipality for the timely installation
and proper construction of all stormwater management controls 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 facility{ies).

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

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

2. If a development site is to be maintained in a single ownership or if sewers and other
public improvements are to be privately owned and maintained, then the ownership
and maintenance of stormwater control facilities shall be the responsibility of the owner
or private management entity.

The governing body, upon recommendation of the Municipal Engineer, shall make the
final determination on the continuing maintenance responsibilities prior to final approval of
the stormwater management plan. The governing body reserves the right to accept the
ownership and operating responsibility for any or all of the stormwater management
controls.

Section 703. Maintenance Agreement for Privately Owned Stormwater Facilities

A

Pricr to final approval of the stormwater management plan, the property owner shall sign
and record a maintenance agreement covering all stormwater control facilities that are to
be privately owned. Said agreement, designated as Appendix C, is attached and made
part hereto.

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 the review and approval of the Municipal Solicitor and governing body.
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Section 704. Municipal Stormwater Maintenance Fund

A.

If stormwater facilities are accepted by the municipality for dedication, persons installing
stormwater storage facilities shall be required o pay a specified amount to the Municipal
Stormwater Maintenance Fund to defray costs of periodic inspections and maintenance
expenses. The amount of the deposit shall be determined Resolution of the Board of
Supervisors,

If a storage facility is proposed that also serves as a recreation facility {e.g., ball field,

pond), the municipality 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.
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ARTICLE VIIl. ENFORCEMENT AND PENALTIES
Section 801. Right-of-Entry

Upon presentation of proper credentials, duly authorized representatives of the municipality
may enter at reasonable times upon any property within the municipality to inspect the condition
of the stormwater structures and facilities in regard to any aspect regulated by this Ordinance.

Section 802. 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 municipality shall provide
written notification of the viclation. 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 ito the penalty provision of this Ordinance. All such.
penalties shall be deemed cumulative. In addition the municipality 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.

Section 803. Enforcement

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

A. A set of design plans approved by the municipality shall be on file at the site throughout
the duration of the construction activity. Periodic inspections may be made by the
municipality 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
untawful to alter or remove any control structure required by the stormwater management
plan pursuant to this Ordinance cor to ailow the property to remain in a condition which
does not conform te 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 one reproducible and twe paper prints of as-built drawings.
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D. After receipt of the certification by the municipality, a final inspection shall be conducted
by the governing body or its designee to certify compliance with this Crdinance.

E.  Prior to revocation or suspension of a permit, the governing body wiil 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
governing body for:

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

b} A violation of any brovision of this Ordinance or any cther applicable law,
Ordinance, rule, or regulation relating to the project.

¢) 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 X of this
Ordinance.

2. A suspended permit shall be reinstated by the governing body when:
a) The Municipal Engineer or his designee has inspected and approved the
corrections to the stormwater management and erosion and sediment poliution

control measure(s), or the elimination of the hazard or nuisance, and/or;

b)  The governing body is satisfied that the viclation of the Ordinance, law, or rule
and regulation has been corrected.

¢) A permit that has been revcked by the governing body cannct 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 uniess 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 ali subdivisions and land developments in the municipality.
Section 804. Public Nuisance

A.  The violation of any provision of this Ordinance is hereby deemed a public nuisance.

B. Each day that a viclation continues shall constitute a separate violation



Section 805. Penalties

A.

Anyane viclating the provisions of this Ordinance shall be guilty of a misdemeanocr, and
upon conviction shall be subject to a fine of not more than $1,000 for each violation,
recoverable with costs, or imprisonment of not more than 10 days, or both. Each day that
the violation continues shall be a separate offense.

In addition, the municipality, through its solicitor, may institute injunctive, mandamus or any
other appropriate action or proceeding at law or in equity for the enforcement of this
Crdinance. Any court of competent jurisdiction shall have the right to.issue restraining
orders, temporary or permanent injunctions, mandamus or other appropriate forms of
remedy or relief.

Section 806. Appeals

A.

B.

Any person aggrieved by any action of the municipality or its designee, relevant the
provisions of this Ordinance, may appeal to the Zoning Hearing Board within thirty (30)
days of that action.

Any person aggrieved by any decision of the Zoning Hearing Board, relevant to the
provisions of this Ordinance, may appeal to the County Court of Common Pleas in the
county where the activity has taken place within thirty (30) days of the Zoning Hearing
Board's decision.
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ENACTED and ORDAINED at a regular meefing of the Hilltown Township Board of
Supervisors on the 22 day of May, 2000. This Ordinance shall take effect immediately.

e

|rperson

£S5 A

Supervisor

ATTEST'/,? %'

/ ~~ Manager

| hereby certify that the foregoing Ordinance was advertised in the Daily Intelligencer on
May 1, 2000, a newspaper of general circulation in the municipality and was duly enacted and

approved as set forth at a regular meeting of the Hilitown 'I'o/w@ka'Board of Supervisors held

on May 22, 2000. o /

Ma'ﬁrager
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FIGURE A-1.
NRCS (SCS) TYPE I RAINFALL DISTRIBUTION

Scaled SCS Type I[ Oesign Sterm
by Gert Aron
Penn State University

The SCS Type I[ storm distribution
is widely accepted for the canstructian
of a design storm. A problem in the
practical applicatian of the distributien,
howaver, is the steepness of the SCS curve,
shown in Figurs 1, which makes it difficult
to read relative rainfall amaunts at short
time intervals.

0 6 12 18 24
Time, houra

. . . Fig., 1. 5C5% Staerz Ui - :

systematic procedure to generate design or= Disvsibution

storms of any desired time interval, equations were fitted ta the $CS Type

For the purpose aof develaping a

-

Il starm distributian,

& methad far construdcting @ center peak storm is
descrined below.

Ta develop 2 useful equatieon, the storm distribution was
rearranged ta an early peaking pattern, starting with the steegest portien of
the SC5 curve and progressively decreasiang in slape with time. The

rearranged distributian 1s also shown in Figure 1, and can be expressed by the
equations

Pt
Pt

2,25 Ppgq (t/24)0.48 for t < 1/2 hour
Pog (£/24)0.25

(1)
for £ > 1/2 hour -~ (2)

where P = total precipitation in duration ¢

-

t = storm duration in hours

Oesign Storm Censtruction.

The design storm constructicn procedura is best described by an example,
as fallows:

A 25-year design storm of 2 hours duration, expressed in 1S-minute
intervals, is needed. From an appropriate saurce, like TP-4Q or similar mags,

the correspanding 24-hour rainfall amaunt 1s 4.0 inches. A table with five
cotumns 13 required.

1) Cal. 1 is time t in minutes or haours. [n caluma 2 the relative
rainfall P /P24 1s shown as camputed by eq.'s 1 or 2 far durations t.

2) Ia calumn 3, the relative amounts frcom column 2 are multiplied by
4.0, the 24-hr rainfall, These values represent the storm amounts from the
steepest partions of the SCS curve, of duratian t.

3} The rainfall increments hetween successive durations are computed
from column 3 and listed in column 4. These values wquld constitute the
successive rainfall increments, and thus the hyetagraph for an early-peakiag
starm.

4} Ta generate a center-peaking, roughly symmetrical starm, the
increments in column 4 are rearranged in column 3, placing the largest
increment, af 1.10 inches in the Sth time interval, the secand largest in the
4th time interval, the third-largest in the 6th time interval, the
faurth-Targest fa the 3rd time interval, and so forth until 2 rainfall
increment is assigned Lo eiach time interwval.

Tohickon Creck ‘W atershed Stermwarter Management Plapr=—"Yolune O b-33
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FIGURE A-2.
PENNDOT STORM INTENSITY-DURATION-FREQUENCY CURYVE, REGION 4

Rainfoll, Inches

Ralnfall lntensily, inches/hour
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T;ABLE ;.'i"z.
RUNOFF CURVE NUNMBERS (FROM NRCS (SCS) TR-35)

Aunoff curve numbers for urhan areas!

Curve numbears far

Covar descripten hydrolagic soil group—

Aversge percent

Cover type and hvdrologic condition impervious areal A B C D
Frily developed urban areas fvegetation established!
Cpen space (lawns, parks, golf courses, cemerteries,
ete.
Poar condition (grass cover < 50%) ...l £8 9 36 39
Fair, condition (grass cover 50% to T3%).cc..vunn.. 49 €3 73 H
Good condition (grass cover > 8%} . ...oo.inuoau 39 &l i &
Impervious areas:
Paved parking lats, roofs, driveways, ete,
fexcluding rght-af-wayl ..o iiiiiiiiiiaiiaan, 98 93 98 L
Streets and roads:
Paved: curbs and starm tewers (excluding
AGRLOEWRY) L 2 e et s ea e cae e ee e cae e enens 98 a3 : ag
Paved:; open ditches {including rightof-way) ... ..., 331 &9 a3
Gravel {including Bght-of-way) «oovivinniniannns 78 35 39 9t
Cirt (including right-ofway) o oo oiiiinn, T2 g2 37 49
Yestern desert urban areas:

Matural desert lzndscaping (pervious areas onlyi..
Artificizl desert landsaping (impervious weed
barrier, desert shrub with 1- to 2-inch sand
or gravel mulch and basin borders). ... ... ...l

8
&
b

@8 23} 3] of
Urban distriets:
Commercial and DUsSINess . . .. vvvreer i iereararens as x| 52 94 93
Industrial, . cov i e e T2 31 28 91 a3
Fesidential districts by average lat sza:
I/8 acre or less (town houses) . .o iieiiinanina s 83 7T 35 fat! s
Ty O 23 B1 73 &3 3T
Wace .......... e e, 10 3T 2 BN 2q
T o 23 z 10 a0 33
T o 29 at 53 T3 84
b ¥ 12 48 85 T &2
Ceveloping urban areas
Newly graded areas {perrous areas aaly,
N0 vegetaloml o .t e ety c e e aaas 1T 25 9l 94

{dle lands (CM's are detarmined using cover types
similar w those in able 2-2h

'Average runofl conditien, and [, = 0225, .

TThe svaruge percenl inpervioud wied <huwn was used tg develep the compouite CN'3. Other wxsumpeions are as follows: impenious arees
are directdy cunnetel tu the druinage aystem, impervivns areus have o ON of 98, and pervioud areud wre cunaidersd esqubvalent ty apen
apace in o hytrohiade cunditiun, CN"s {ue other cumbinutons of conditions may be omputed uading Ggure 4 or 24,

Ha snown are squivelent tu thuse ol pasturs, Cumpesite CN's owy be computed for other combinutions of open spuce cover e, A
Composite N fur nuturad desert landscaping should be computert using fgures 21 or 24 bused on the impervious ures pergenge (CN
= 3] und the prervicus ares CNL The pervivus ared CH%5 are wssumed equivalent to desert shrub in pour hydralagic coadiven

Monmpsite TN’ to yse fur the deicm of temporsry mewsurss during grading and construction should be computed umng fgure 251 or 2-4.
Puster] un the demree of dlevelnpment (IMpervivus aren peecencget and the TN far the newly gruded perious areus.

(21 VI.TR-55, Second Ed., June 1985)
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TABLE A-2. CONTINUED
Runeff curve numbers for cultivated agricultural tands®
Curve numbers for
Caver deseription hydrologic soil group—
Hydralagic o
Caver type Treatment? candition? A B - D
Fallow Bure soil ~ i1 86 91 94
Crap residue caver (CR) Poor 76 33 H EX]
Good 74 &3 24 g
Row crops Stmuight row {SR) Poor T2 31 a8 I|
Goad 87 78 a3 39
SR +CR Poor 71 20 87 20
Good £4 T3 & 83
Cantaured (C] Poor 70 79 H 43 ]
Good 63 73 & 85
C +«CR Poar 89 78 83 a7
Good 64 T4 a1 83 ‘
Contowred & termaced (CET) Poor 84 T4 80 &
Good 62 Tl 73 a1
C&T + CR Poar 65 73 79 31 !
Good 81 7d T 20
Small grain SR Poor 65 % = g’
Good 63 T & 3 . l
3R « CR Poor £4 73 2 a5
Grood 64 2 4] 24
C Poar 81 ™ 2 &5 ’
Crood &1 T3 a1 &
C +CR Poor a2 3 81 g4
Goad 60 T2 20 &
C&T Poor 61 2 B = l
Good 59 T i3 81
C&T + CR Pear 80 71 7 a1
Good 34 S i 20 I
Close-seeded SR Poar 64 o 83 a9
or broadeast Good 3 T al 83
legumes or C Poor B4 75 33 85 '
rotation Goed 53 59 73 33
meadaw C&T Foor 83 73 & 23
Good 31 67 7 80 .

taveragee ruell cumlicion, and [, = 02,
S e eeeme appilies oniy i residue oonat beed 37 of the srface throughout the yeur, .
T vrlinsdongde condition s based un oombination of factors that aTeet ‘afiltrution and runoll. including {a) density and @nopy of vegstive
areas, fh] ameant of sheur-puned miver, () amouitd o] e wf clusesretier] orumes in rutations, (dl percent of revidue cover an the lead ~ue
face trrenl 2 2R, anl (el hetrmee of surfice muugrhioes.

froans Factoms oper infilteratdon and Lend to tnemase rumdT,

famwh Fuoctoues eaouurure avermaes antd betler than sverurs inflteaton and tend 1o demeese runolll

G-38 Tohicken Creek Watethed Stormiwater MManagement Plan—-Valume 11
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l TABLE A-2. CONTINUED

Runcff ¢curve numbers for othar agricultural lands!

r " Curve numbers far

Cover descriptian hydrologic soil groug—

Hydralogic

I Cover type condition A B C D
asture, grasstand, ar ﬁnge—continuous Paor &3 79 86 39
forage for grazing.? Fair - 49 69 79 H
Cood 39 fl T 3
Iﬂeadow—mntinuuus grass, protected fram - 30 33 Tl 78

grazing and generally mowed for hay.
rush—brush-weed:grass mixture with brush Poor 48 67 I 23
the major alemant.? Fair s 36 70 o
Good 430 43 a3 ]
cods—grass combinadon {orchard Poar 57 13 32 U
or tree {arm).} Fair 43 83 76 g2
Good 3z 38 T 9
oods. ! Poer 43 65 T &3
Fair 38 &4 T3 79
Good 430 35 ! m
armsteads—buildings, lanes, driveways, - 33 74 &2 38

and sarrounding lots.

Tveng-e rune condition. and [, « 025,

Moy 3% gruand cuver or heavily grazed with ne mulal

Fufim 530 w0 73% gruand cover and not hewvily grized.

x> T3% yround cuver and lighly ue only eccusivmadly prazed.
{

e <30T gruund cover,
Fuirm 30w 73% gruand cuver,
Cunmls 2737 ground cuver.

"«ctuul curve number b dess than M ume CN = 30 fur runofll computations.

M shown were cumputed fue aree with 30% wowds and 307 nmuss (pusturel wver, Dther cumbinaciuns uf cunditwes may be cumputert
m te CN5 fur wowds and peatues,

frar Furent litter, amall treer, aod Beush st destruywd By heavy yrazing ur reyuiar hurning.
Faim Wouds ure gruzed but aut burmerl, and somwe Jurest Ntter covers e sal,

frmnt: Wootlt ure prytected foum yruzing. wod litter und brush adequately cover the soil.

(210-VI1-TR-33, Secnad Ed.. June 1936)
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TABLE A-2. CONTINUED

Huno{f curve numbers for arid and semiarid rangelands’

Curve numbers for

Cover description bydrolegic sail group—
. Hydrologic
Cover type condition? Al B C
Herbaceous—mixture of grass. weeds, and Poor 80 87
low.growing brush, with brusn the Fair 7l 81
miner element. Good 62 T4
Oak-aspen—mauntain brush mixture of cak brush, Paar £d 74
aspern, mountain mahogany, bitter brush, maple, Fair 43 57
and ather nrush, Good 30 41 8
Pinyon-juniper—pinyon, juniper. or both; Poar 73 835 89
gTass understary, Fair z2 73 20
Good 41 31 71
Sagebrush with grass undersiary. Poar &7 g0 23
Fair 51 &3 n
Gaed 33 47 EEY
Desert shrub—majer plants nclude saltbush, Poor 6 T g5 83
gredsawaad, creasotebush, blackbrush, bursage, Fair 33 72 81 36
palo verde, mesquite, and cactus. Goed 49 58 79 84

tAverage runofl condidon, and [, = 0223, Fur renge in humid reglons. use table 2-2c,
P rooeg 3T grudnd cover (litter, groes, and brush uverstory).

Freir 30w TOF gruund cover.

Crmnlr > T% gruund sover.

Wurve numbers for group A nave Seen tleveloped unly fur desert shrub.

(210-VI.TR-335, Second Ed., June 1986)
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TABLE A-d.
MANNING ROUGHNESS COEFFICIENTS

Values of n to Be Used with the Manning Equation

Surface Best Coad Fair Bacﬂ
Uncoated cast-iron pipe. g.012 10.013 {0.014 |0.015
Coated cast-iron pipe. 0.011 |(0.012* {3.013°
Cornmercial srought-i iron p1pc “black.. 0.012 |[0.013 (0.014 10.0t5
Commearcinl wraught-iran pipe, z'\.[va-
nired ... . 0.0173 0.014 10.015 |0.Q17
Smooth brasa and glaas pipe. .. ........ 0.00% |0.010 0.0l (0.013
Smooth lockbar and weldad “OD "™ pine g.0tQ |0.011* |0.013°
Riveted and apiral staelpipe........... 0.013 |D.015* (C.017"
Vitrificd 80Wer PiPC. - veenreern oo .., { 0-019 } 0.013* |0.015 |o.017
Common clay dralnage tile,...,.......] 0.0l1 |0.012" |G.014" |0.017
Glazed brickwark. ... .. .o . ... g.011 |0.012 [0Q.013* (0.013
Brck in cement martar; brick aewera...| 0.012 [0.013 10.015° (0.QL7
Weat ceament aurfaces. ................ J.01¢ |0g.011 |0.012 14.013
Cement mortar aurfaces, .. ... .. ...... 0.0L1 [0.012 1(0.0Q13* |0.013
Concrete Pipe. e v v v oo e e i 0.012 (0.013 |0.013~ 10.016
Wood stave pipe. . .o ivii i 0.010 [0.011 10.012 |0.012
Plank Flumes:
Planed. ... oo, 0.01Q 0.012° (0.013 |0.014
Unplaned. .o vonomennoma o, 0.011 |0.013* 0.014 [0.013
With battena. . vov e i i i v oo et 0.012 |0.01s* |0.016
Concrete-lined channels...............| 0.012 [0.014* |0.016* (0.018
Cement-rubble surface................ 0.017 [0.020 10.025 [0.03Q
Dry-rubble surlace. ..., .. .. ... ... .. 0.025 |0.030 |0.033 [0.033
Dressed-ashiar surface. . .............. 0.013 0.014 [Q.015 |0.017
Sermicircular metal Bumes, smooth. .. .. 0.011 |0.012 0.013 |U.015
Semicircular metal Qumes, corrugated, .| 0.0225 [0.025 |0.0273 |0.030
Canals and Ditchea:
Farth, straight and uniform......... 0.017 |0.020 10.0225*0.023
Rock cuts, smooth and uniform...... 0.025 [0.030 ([D.033" 0.033
Rock cuts, jagzed and irregular. ... .. 0.035 [|0.040 |0.045
Winding sluggish canala.... . ..., .. .. 0.0225 |0.025" |0.02735 |0.030
Dredged earth channels, ............ Q.025 |{0.0275*(0.030 |0.033
Canals with rough atony beds, weeds
on earth banka, .. ............... 0.025 0.030 [0.035* |9.040
Earth bottom, rubble aidea. ....., ... Q.028 19.030* 10.033* |0.035
Natural Stream Channels:
(1) Clean, atraight bank, full stage, no
rifts or deecp poels. ........ . ..... 0.025 0.0275 |0.030 0.033
(2) Same aa {1}, but some weeds and
BLOMB . Lt i e e 0.030 (0.033 10.035 |0.040
(3) Winding, some pools and shoals,
clean. ... e 3.033 0.035 |Q.040 |0.043
(1) Same 83 {3), lower atages, mors
ineffective alope and sectiona.. . 0.040 [0.045 |0.050 |0.033
(5) Same a3 (3}, some weadas "and
BLOMIBA, i i e e e 0.03s |0.040Q0 [Q.045 |Q.03Q
(6) Same as (4), stony sectiona...... 0.045 10.050 (0.033 |0.060
(7) Sluggiah niver reaches, rather
weedy oc with very deep poola... 0.050 |o.080 |0.070 |(0.080
L (%) Very weedy reachea, ... .. ....... 0.075 {0.100 |0.125 (C.13Q

* Values commonly used in designing.

bl Tohickon Creck Watershed Stormwater Management Plat-—Volume O
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TABLE A-3. Letenta for U T
Mmrwif I Temlfleion or Hwa Malioeal Foomila® -
RATIONAL RUNOFF COEFFICIENTS Iy Ihydealogle Sall Croop ond Uuecland Sloga (X
A a c )

Land Use a-2f 2-61 B+ n-21 2-61 6.1+ 0-2% 2-61 614 0-20  2-6% fi3
Cultlvatad Lond a.a8% 4,1} 0.16 0.14 0 0.21 0,14 0.19 0.26 0.18 0.73 .31
o4 poa 0,22 0,16 ! 0.206 0 0.25 0.34 .24 .29 a.41

Pastica .12 0.20 0.10 0.1 0.20 0.3 0.24 0.34 0.44 0.30 Q.40 0.4
0.15 0.25 0.37 0.23 0.34 (.45 .30 n.a2? 0.52 0,17 0.s0 .62

Pl kot 0. 10 0.18 0,25 0.14 n.22 0.30 0.20 0.20 0.36 0.24 b.30 0.4
0.14 0.22 0,30 0.20 0, 20 0.37 0.26 .35 0.44 0,30 0. 40 1. 5t

Forast 6.5 .00 u.1t 0,06 0.1} 8.14a 0.10 g.13 0.16 0.1z .16 0.2u
.00 . 11 n. 14 0.10 .14 a.10 0.12 0.16 0.20 0.15 0,20 0.25

flasldantist a.25 0.20 0.1 0.27 0,30 0.35 0.0 0,33 0.30 0,13 0.3G 0.42
Lat slea |/ fAcra .31 0. a7 .40 4,35 0.39 0.44 0.30 0.42 0.h9 0.4} 0.45 .54
Lat Sira 1/4 fcra 0,22 0.26 0.29 D.24 Q.29 0.33 0,27 0.31 0.36 0.30 0.3 0.40
a.310 0.4 0,37 0.3 0.37 0,42 0,36 n.4a 0.47 0.18 0,42 0.472

Lat St 1/3 fAcre .19 .23 0.26 0,22 0.28 .30 0.25 01.29 0. 34 0.28 0.32 0.3
0.28 032 a.315 03U L. 35 Q.39 0.1) .38 0,45 0.36 0. 40 0.50

Lot Slze 1/2 Acre 0.16 .20 0,24 0.19 0.23 a.20 0,22 0.27 0.32 0.26 D.30 0.7
0.25 0,24 0,32 a 0.32 0.6 U, 31 0,315 0.42 0,34 0.316 0.4

Lot Slza 1 Acra 0,14 0.19 0.22 0.17 0.1 0.26 0.20 0.75 a. 1 0.24 0.29 0.13
0,22 0,26 0,29 0.24 0.20 0,34 1,26 032 0.0 a.3l 0.35 .46

fndustobal 0.67 0.0 - 0.60 0.0 0.80 0.69 0.66 0.69 0.64 0.5 0.69 0.70
{1,a85 0.05 0.86 0.85 0.86 0).06 0,06 0. 86 .87 0. A6 0,00 0.98

Commerclsl 0.1 0.71 0.72 0.1 0.72 0.72 0.72 0.72 0.72 0.72 0.72 0,73
» 0,80 0.80 0.09 0.89 0.0a 0.89 0,469 0.09 0.50 0.0 0.09 0.490
Stresta Q.70 0.7 0.72 0.71 2. 0.74 n,72 0.3 0.76 0.73 0.75 0,70
0.6 0.77 0.79 0.00 0.02 0. 84 0.84 0.05 0.69 0.69 0.1 0.95

Open Spaca 0.0s a.10 0.]4 0.0 na 0.19 0.1z n.iz a, 24 .16 n.2) a.z2n
0.1 0.18 0.20 0.14 0,19 0.26 0,10 0.2) .32 0,22 .21 0.39

Packtag 0.85  0.06  0.87. Q.05 0.08  0.87  0.05 085 (.07 0.5  0.06  0.07
0.95 0.98 0.97 0,85 0.96 0.97 0.95 0.96 a.07 0.95 0.76 0,97

;-R:r;h coaf ficiants for atotm recurrence intecvala lass than 25 yaars,
b punaff cosfflclents far stoem tecurtenca Intarvals of 25 yaara or wora,

Sourcel Mawla, W.J., 4.L. Vong end R.IL McCuen, 19B8), "Comparlson of Ucben §flood fremquency Pracedures," Prellml n b5, 0On L b
al hEr-lcultur:i. Soll Consecrvatlon Sarvice, Hal[sullla. m. 4 ' ellmlnary Qraft, 11.5. Ocpoctas

GET

Taliickon Creck Watershed Stormwaler Manapgement Plan—Vaolume 1]



BASIN BERM CONSTRUCTION REQUIREMENTS

1.

Site preparation — Areas under the embankment and any structural works shall be
cleared, grubbed, and the topsail stripped to remave the trees, vegetation, roots or
other cbjectionabie material. In order to facilitate clean-out and restoration, the poc!
area will be cleared of all brush and excess trees.

Cut off trench ~ A cut-off trench will be excavated along the centerline dam on earth
fill embankments. The minimum depth shall be two feet. The cut-off trench shall
extend up both abutments ta the riser crest elevation. The minimum bottom width
shall be eight feet but wide enough to permit operation of compaction equipment.
The side slopes shall be no steeper than 1:1. Compaction requirements shall be the
same as those for the embankment. The trench shall be kept free from standing
water during the backfilling operations.

Embankment — The fill material shail be taken from selected borrow areas. It shall
be free of roots, woody vegetation, oversized stones, rocks or other objectionable

material. Areas on which fill is to be placed shall be scarified prior to placement of
fill.

The fill material should contain sufficient moisture so that it can be formed by hand

intc a ball without crumbling. If water can be squeezed out of the ball, it is too wet for
proper compaction.

Fill material will be placed in 6 to 8 inch layers and shall be continuous over the
entire length of the fill. Fiil material must be compacted to a minimum of 95% of
Modified Proctor Density as established by ASTM D-1557. Compaction testing by a
certified soils engineer/geolegist must be completed as directed by the Township
Engineer te verify adequate compaction has been achieved.
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STORMWATER MANAGEMENT PLAN APPLICATION

(To be attached to the “land subdivision plan or development plan review application or "minor
tand subdivision plan review application”)

Application is hereby made for review of the stormwater management and erosion and
sedimentation control plan and related data as submitted herewith in accordance with the
township stormwater management and earth disturbance ordinancea.

Sketch Plan Preliminary Plan Final Plan

Date of submission Submission No.

1. Name of subdivision or development

2. Name of applicant Telephone No.

(if corporation, list the corporation's name and the names of two officers of the corporation)

Address

City Zip Code

Applicants interest in subdivision or development
(if other than property owner give owners name and address)

3. Name of property owner Telephone No.

Address

City Zip Code

Name of engineer or surveyor

Telephone No.

Address

City Zip Code

4. Type of subdivision or development proposed:

____Single Family lots ___ Townhouses ___ Commercial (multi lot)

_____ Two Family lots ____ Garden Apartments __ Commercial {one lot)

___ Clusterlots __ Campground ___Industrial {one lot)
Planned Residential _____ Other
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5. If other, describe type of development

6. Lineal feet of new road proposed? [.f.

7. Area of proposed and existing impervious area on entire tract.

a. Existihg (to remain) s.f. % of property
b, Proposed s.f. % of property

8. Stormwater

a. Does the peak rate of runcff from proposed conditicns exceed that flow which occurred for
predevelopment conditions for the designated design storm?

b. Design storm utilized (on-site canveyance systems) {24 hr.)
{check ane)

- No. of subarea
-  Watershed name
If other, explain;

c. Does the submission meet the release rate and/or district criteria for the applicable
subarea?

d. Number of subareas from Figure 8, Volume ! Study Report of the Tohickon Creek
Watershed Stormwater Management Plan.

e. Type of proposed runoff control

f. Does the propcsed stormwater control criteria meet the requirement/guidelines of the
stormwater ordinance’?

g. Does the plan meet the requirements of Article Il of the stormwater ordinance?

h. Was TR-55, June 1986 utilized in determining the time of concentration?




What hydrologic method was used in the stormwater computations?

Is a hydraulic routing through the stormwater contrel structure submitted?

k. Is a construction schedule or staging attached?

. Is a recommended maintenance program attached?

8. Has an erosion and sediment pollution control (E&S) been submitted to the County
Conservation District?

a. féta! area of earth disturbance s.f.

10. Wetlands

a. Have the wetlands been delineated by someone trained in wetland delineation?_

b. Have the wetland lines been verified by a state or federal permitting authority?

¢. Have the wetland lines been surveyed?

d. Total acreage of wetland within the property

e. Total acreage of wetland disturbed

f.  Supporting documentation

11. Filing

a. Has the required fee been submitted?
amount $

b. Has the proposed schedule of construction inspection to be performed by the applicant's

engineer been submitted?

Name of individual whao will be making the inspections.




d. General comments about stormwater management at development site

CERTIFICATE OF OWNERSHIP AND ACKNOWLEDGMENT Of APPLICATION:
COMMONWEALTH OF PENNSYLVANIA COUNTY OF

On this the day of 19 , before me, the undersigned
officer, personally appeared

who being duly sworn, according to law, desposes and says that
owners of the property described in this application and that the application was made

with knowledge and/or direction and does hereby agree with the
said application and to the submission of the same.

Property Owner(s)

My Commission Expires 18

Notary Public
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THE UNDERSIGNED HEREBY CERTIFIES THAT TO THE BEST OF HIS KNOWLEDGE AND

BELIEF THE INFORMATION AND STATEMENTS GIVEN ABOVE ARE TRUE AND
CORRECT.

SIGNATURE OF APPLICANT

r This Information To Be Completed By The Municipality

Township official submission receipt

Date complete application received plan number

Fees date fees paid received by

Official submission receipt date

Received by




FEE SCHEDULE Township

Stormwater Management Plan

Schedule of Fees

Subdivision name submittal no.
Owner date
Engineer

(All fees are suggested)

1. Filing fee $ 375
2. Land use
Za. Subdivision, campgrounds, mobile home parks, and 3 $250

multi-family dwelling where the units are located in the
same local watershed
2b. Multi-family dwelling where the designated open space 3 $250

is located in a different local watershed from the
proposed units.
2¢. Commercial/industriai % $400

3. Relative amount of earth disturbance
3a. Residential

road <500 [.f. $ $250

road 500-2,640 |.f. $ $500

road >2,640 |.f. $ $750
3h. Commercial/industriat and other

impervious area <3,500 s.f. $ $250

impervious area 3,500-43,460 s.f. ® $500

impervious area >43,5860 s.f. $_ $1000 +

$250/10,000 s f.
impervious area

4. Relative size of project

4a. Total tract area <1 ac R $250
1-5 ac $ $500
5-25 ac R $1000
25-100 ac 3 $1500
100-200 ac $ $2000
>200 ac $_ %2000 +
$5/ac over 200
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5. Stormwater control measures
5a. Detention basins & other controls which require 3 $300
a review of hydraulic routings ($ per conirol)

5h. Other controi facilities which require storage volume 3 $300
calculations but no hydraulic routings ($ per control)

6. Site inspection ($ per inspection) 3 $250
Total §

All subsequent reviews shall be 1/4 the amount of the initial review fee unless a new application
is required as per section 406 of the stormwater ordinance. A new fee shall be submitted with
each revision in accordance with this schedule.






MODEL ORDINANCE APPENDIX C
STANDARD STORMWATER FACILITIES MAINTENANCE
AND MONITORING AGREEMENT







THIS AGREEMENT, made and entered into this day of 19 by

and between , (hereinafter the “Landowner”), and

. County;
Pennsylvania, (hereinafter “Municipality”);

WITNESSETH

WHEREAS, the Landowner is the owner of certain real property as recorded by deed in
the land records of County, Pennsylvania, Deed Book at
Page . (hereinafter “Property™),

WHEREAS, the Landowner is proceeding to build and develop the Property; and

WHEREAS, the Subdivision/lLand Management Plan (hereinafter “Plan”) for the
) ' Subdivision which is expressiy made a part herecof, as

approved or to be approved by the Municipality, provides for detention or retention of stormwater
within the confines of the Property; and

WHEREAS, the Municipality and the Landowner, his successors and assigns agree that
the health, safety, and welfare of the residents of the Municipality require that on-site stormwater
management facilities be constructed and maintained on the Property: and

WHEREAS, the Municipality requires, through the implementation of the Tohickon Creek
Watershed Stormwater Management Plan, that stormwater management facilities as shown on

the Plan be constructed and adequately maintained by the Landowner, his successors and
assigns.

NOW, THEREFORE, in consideration of the foregoing premises, the mutual covenants
contained herein, and the following terms and conditions, the parties hereto agree as follows:

1. The on-site stormwater management facilities shall be constructed by the Landowner, his
successors and assigns, in accordance with the terms, conditions and specifications
identified in the Plan.

2. The Landowner, his successors and assigns, shall maintain the stormwater management
facilities in good working condition, acceptable to the Municipality so that they are performing
their design functions

3. The Landowner, his successors and assigns, hereby grants permission to the Municipality,
his authorized agents and employees, upon presentation of proper identification, to enter
upen the Preoperty at reasonable times, and to inspect the stormwater management facilities
whenever the Municipality deems necessary. The purpose of the inspection is to assure safe
and proper functioning of the facilities. The inspection shall cover the entire facilities, berms,
outlet structures, pond areas, access roads, etc. When inspections are conducted, the



Municipality shall give the Landowner, his successors and assigns, copies of the inspection
report with findings and evaluations. At a minimum, maintenance inspecticns shall be
performed in accordance with the following schedule:
* Annually for the first 5 years after the construction of the stormwater facilities,
» Once every 2 years thereafter, or
» During or immediately upen the cessation of a 100-year or greater precipitation
event.

. All reasonable costs for said inspections shall be born by the Landowner and payable to the
Municipality.

The owner shall convey to the municipality easements and/or rights-cf-way to ensure access
for periodic inspections by the municipality and maintenance, if required.

In the event the Landowner, his successors and assigns, fails to maintain the stormwater
management facilities in good working condition acceptable to the Municipality, the
Municipality may enter upon the Property and take such necessary and prudent action to
maintain said stormwater management facilities and to charge the costs of the maintenance
and/or repairs to the Landowner, his successors and assigns. This provision shall not be
construed as to allow the Municipality to erect any structure of a permanent nature on the
land of the Landowner, outside of any easement belonging to the Municipality. It is expressly
understood and agreed that the Municipality is under no obligation to maintain or repair said
facilities, and in no event shall this Agreement be construed to impose any such obligation on
the Municipality.

The Landowner, his successors and assigns, will perform maintenance in accordance with
the maintenance schedule for the stormwater management facilities including sediment
removal as outlined on the approved schedule and/or Subdivision/lLand Management Plan.

In the event the Municipality, pursuant to this Agreement, performs work of any nature, or
expends any funds in performance of said work for labor, use of eguipment, supplies,
materials, and the like on accaunt of the Landowner’s or his successors' and assigns’ failure
to perform such work, the Landowner, his successors and assigns, shall reimburse the
Municipality upon demand, within 30 days of receipt of invoice thereof, for all costs incurred
by the Municipality hereunder. If not paid within said 30-day period, the Municipality may
enter a lien against the property in the amount of such costs, or may proceed to recover his
costs through proceedings in equity or at law as authorized under the provisions of the
(Second Class Township){Borough) Code.

The Landowner, his successors and assigns, shall indemnify the Municipality and his agents
and employees against any and all damages, accidents, casualties, occurrences or claims
which might arise or be asserted against the Municipality for the construction, presence,
existence or maintenance of the stormwater management facilities by the Landowner, his
successars and assigns.



10.In the event a claim is asserted against the Municipality, his agents or employees, the

11.

Municipality shall promptly notify the Landowner, his successors and assigns, and they shall
defend, at their own expense, any suit based on such claim. If any judgment or claims
against the Municipality, his agents or employees shall be allowed, the Landowner, his
successors and assigns shall pay all costs and expenses in connection therewith,

fn the advent of an emergency or the occurrence of special or unusual circumstances or
situations, the Municipality may enter the Property, if the Landowner is not immediately
available, without notification or identification, to inspect and perform necessary maintenance
and repairs, if needed, when the health, safety or welfare of the citizens is at jeopardy.
However, the Municipality shall notify the landowner of any inspection, maintenance, or repair
undertaken within 5 days of the activity, The Landowner shall reimburse the Municipality for
his costs.

This Agreement shall be recorded among the land records of Bucks County, Pennsylvania and
shall constitute a covenant running with the Property andfor equitable servitude, and shall be
binding on the Landeowner, his administrators, executors, assigns, heirs and any other
successors in interests, in perpetuity.



ATTEST:

WITNESS the following signatures and seals:

(SEAL) For the Municipality:
(SEAL) For the Landowner:
ATTEST:

(City, Borough, Township)

County of , Pennsylvania

l, , a Notary Pubiic in and for the County and

State aforesaid, whose commission expires on the day of .
19__, do hereby certify that whose name(s)
is/are signed to the foregoing Agreement bearing date of the day of

, 18_ bhas acknowledged the same before me in my said County and
State.

GIVEN UNDER MY HAND THIS day of , 19
NOTARY PUBLIC

{SEAL)}
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