ORDINANCE NO. _1018

AN ORDINANCE OF THE TOWNSHIP OF FERGUSON, CENTRE COUNTY,
PENNSYLVANIA, REPEALING CHAPTER 26 WATER, PART 1 STORMWATER,
AND ADOPTING A NEW CHAPTER 26 WATER, PART 1 STORMWATER OF THE
CODE OF ORDINANCES.

The Board of Supervisors of the Township of Ferguson hereby ordains:

Section 1. Chapter 26, Water, Part 1, Stormwater Management, is hereby repealed in
its entirety and replaced by the following new Part 1 which shall be effective immediately.

Part1
Stormwater Management

ARTICLE | - GENERAL PROVISIONS

Section 101. Statement of Findings

The governing body of the Township ﬁnd‘s that:

A. Inadequate maintenance of stormwater best management practices (BMPs) cause loss
of water quality, flooding, and other problems.

B. Federal and state regulations require this Township to obtain a permit for discharges
from its MS4 and to implement a program of stormwater controls.

C. A comprehensive program of regulation of connections and discharges to Towhship
stormwater management facilities is fundamental to the public health, safety, welfare,
and the protection of the people of the Township and all the people of the
Commonwealth, their resources, and the environment.

D. Stormwater is an important resource.

Section 102. Purpose -

The purpose of this Part is to promote health, safety, and welfare within the Township through
provisions designed to:

A. Manage accelerated runoff, erosion, aggradation, and degradation.

B Meet NPDES MS4 permit requiren;nents. |

C. Meet state water quality requirements.

D Maintain existing flows and quahty of streams and watercourses in the Township and the

Commonwealth.



E. Preserve and restore the flood-carrying capacity of streams.

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

G. Provide procedures and standards for stormwater management and planning.

H. Protect groundwater and surface water quality.

Section 103. Statutory Authority

The annshipwis.»empowered to rmgnln{'a land.use. activities. that. affect runoff hy the. at lthnrify,by
the Act of October 4, 1978 32 P.S., P.L. 864 (Act 167) Section 680.1 et seq., as amended, the
"Storm Water Management Act", The Municipalities Planning Code (Act of 1968, P.L. 805 as
amended, 53 P.S. § 10101 et. Seq. [and the applicable Municipal Code].

Section 104. Applicability
This Part shall apply to all land and waters of this Commonwealth within the Township.

This Part shall only apply to permanent stormwater management facilities and BMP’s
constructed as part of any of the Regulated Activities listed in this Section and to the Ownership
and Maintenance of said facilities and BMP’s. Stormwater management and erosion and
sediment pollution control during construction activities are specifically not regulated by this
Part, but shall continue to be regulated under existing laws and ordinances.

The following activities are defined as ‘Regulated Activities’ and shall be regulated by this Part:

Land development;

Subdivision;

Construction of new or additional impervious or semi-pervious surfaces (roadways,
driveways, parking lots, etc.);

Construction of new buildings or additions to existing buildings;

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

Installation of stormwater management facilities or appurtenances thereto.

Land Disturbance

GmMmo Ow>»

Section 105. Repealer

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

Section 106. Severability

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

Section 107. Compatibility with Other Ordinance Requirements
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Approvals issued pursuant to this Part do not relieve the Applicant of the responsibility to
comply with or to secure required permits or approvals for activities regulated by any other
applicable codes, rules, statutes, or ordinances.

Section 108. Landowner Responsibility

The granting of any exemption, permit, or approval by the Township does not relieve the
applicant from assuring that stormwater runoff from the development site will not cause injury or
damage to other persons or property.

Section 109. References

Specific methods and publications indicated in this Part shall, in all cases, refer to the latest
available edition and include revisions or amendments thereto.

Section 110. Exemptions

Activities identified below are exempt from the requirement to submit a Stormwater
Management Site Plan to the Township for review, but remain subject to the design standards
and criteria of this Part. Exemption shall not relieve the applicant from implementing such
measures as are necessary to protect health, safety, and property. These measures include
adequate and safe conveyance of stormwater on the site and as it leaves the site. This
exemption shall not relieve the applicant from meeting the special requirements for water quality
and groundwater recharge for high quality (HQ) and exceptional value (EV) watersheds (DEP
Chapter 93 and anti-degradation requirement), as specified in this Part and Sections 304 (C)
and (E) of this Part relative to recharge and water quality volume requirements.

A. All development activities having impervious surface or land disturbance of less than
10% of the total site area up to a maximum area of 5000 square feet. For
developments that are to be constructed in phases, the sum of all final phases must be
considered in establishing exemption eligibility.

B. Land disturbance associated with the construction or alteration of one- and two-family
dwellings, provided that the disturbance does not alter any stormwater condition beyond
the boundaries of the lot or alter provisions of a previously approved Stormwater
Management Plan for the lot or encompassing subdivision. Multiple (>2) lot subdivisions
cannot be exempted.

C. Any site less than one (1) acre in size that decreases the total site impervious area
following development without altering drainage divides, and:

e s not located within a recognized Sensitive Area (as defined in Article II, Definitions,
of this Part );

e s not defined as a Water Quality Sensitive (WQS) development (as defined in Article
I, Definitions, and Appendix B, Maps); or

e Is not located in an area where existing downstream stormwater problems are known
to occur as determined by the Township Engineer.
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D. In addition, the Township Engineer may waive the requirement to submit a Stormwater
Management Site Plan for sites larger than 1.0 acre for which the overall site impervious
area is being decreased, and which meets the other conditions identified above.

E. Agriculture and Silviculture activities as defined in this Part that are conducted according
to requirements of 25 Pa. Code 102.

The diversion or piping of any natural or man-made drainageway and/or for the installation of
stormwater management facilities or modifications thereto cannot be exempted. These
activities always require the submission of a Stormwater Management Site Plan. Exceptions A
and B cannot be combined for use with small residential subdivisions.

In addition to the general exemp‘ti‘c')‘hs identified above, exemptions for specific technical criteria
are identified where applicable in Article lll.

Section 111. Township Liability

The degree of stormwater management sought by the provisions of this Part is considered
mandated for regulatory purposes. This Part shall not create liability on the part of the
Township, any appointed or elected official of the Township, the Centre County Conservation
District, or any officer, engineer or employee thereof for any erosion, sedimentation or flood
damages that result from reliance on this Part or any administrative decision lawfully made
thereunder.

Section 112. Erroneous Approval

Any approval or authorization issued or approved based on false, misleading or erroneous
information provided by an applicant is void without the necessity of any proceedings for
revocation. Any work undertaken or use established pursuant to such permit or other
authorization is unlawful. No action may be taken by a board, agency or employee of the
Township purporting to validate such a violation.



ARTICLE Il — DEFINITIONS
Section 201 Deﬁnitions:

For the purposes of this Part, certain terms and words used herein shall be interpreted as
presented below.

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

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

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

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

E. The words "used or occupied" include the words "intended, designed, maintained, or

arranged to be used, occupied or maintained".

Agricultural Activities — Activities associated with agriculture such as agricultural cultivation,
agricultural operation, and animal heavy use areas. This includes the work of producing crops
including tillage, land clearing, plowing, disking, harrowing, planting, harvesting crops or
pasturing and raising of livestock and installation of conservation measures. Construction of
new agricultural related buildings up to 20,000 SF in size on land zoned Agricultural that have
properly sized and installed roof sumps in accordance with this Part are consider agricuitural
activities. All other building or impervious area is not considered agricultural activities.

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

Applicant — A subdivider, landowner or developer (including his heirs, successors, or assigns)

who has filed an application for approval to engage in any Regulated Activity as defined in this
Part. '

Basin Flood Test — A test method for evaluating stormwater facility infiltration rates. A basin
flood test involves flooding the stormwater facility to a minimum depth of 1 foot or the capture
depth if less than 1 foot, and measuring the observed change in ponded depth with time.
Sufficient data must be collected during the test to demonstrate that the basin, when flooded to
the capture depth, will drain in accordance with basin empty time requirements.

BMP (Best Management Practice) — Activities, facilities, designs, measures, or procedures
used to manage stormwater impacts from regulated activities, to meet state water quality
requirements, to promote groundwater recharge, and to otherwise meet the purposes of this
Part. Stormwater BMPs are commonly grouped into one of two broad categories or measures:



“structural” or “nonstructural.” In this Part, nonstructural BMPs or measures refer to operational
and/or behavior-related practices that attempt to minimize the contact of pollutants with
stormwater runoff whereas structural BMPs or measures are those that consist of a physical
device or practice that is installed to capture and treat stormwater runoff. Structural BMPs
include, but are not limited to, a wide variety of practices and devices, from large-scale retention
ponds and constructed wetlands, to small-scale underground treatment systems, infiltration
facilities, filter strips, low impact design, bioretention, wet ponds, permeable paving, grassed
swales, riparian or forested buffers, sand filters, detention basins, and manufactured devices.
Structural stormwater BMPs are permanent appurtenances to the project site. Stormwater
structures, facilities and techniques to maintain or improve the water quality of surface runoff.

Buffer Area — Area that is protected from development in order to prevent degradatton of the
~water body. or water quality... S S——

Capture Depth — Depth of water ponded in a surface or subsurface basin that is (1) below the
lowest controlling outflow orifice, and (2) is either allowed to evaporate, infiltrate, or be
discharged through a spillway at a negligible rate (typically through basin underdrains). Outflow
devices intended to drain the capture depth are not considered controlling outflow orifices for
the purpose of this definition.

Capture Volume — The volume of runoff captured from a given area in a surface or subsurface
basin that is (1) below the lowest controlling outflow orifice, and (2) is either allowed to
evaporate, infiltrate, or be discharged from a spillway at a negligible rate (typically through basin
underdrains). Outflow devices intended to drain the capture depth are not considered
controlling outflow orifices for the purpose of this definition

Carbonate — A sediment formed by the organic or inorganic precipitation of mineral compounds

characterized by the fundamental chemical ion CO3, the principal element in limestone and
dolomite strata.

Cation Exchange Capacity (CEC) — A measure of the soils ability to hold exchangeable
positively charged ions. It is a characteristic related to a soils ability to treat pollutants.in
infiltrating water. Cation Exchange Capacity is expressed as meq/100 g which is numerically
equivalent to centimoles of charge per kilogram of exchanger (cmol(+)/kg).

Channel — A perceptible natural or artificial waterway, which periodically or continuously
contains moving water having a definite bed and banks, which confine the water.

Closed Or Undrained Depression — In a Karst geologic area a distinct bowl-shaped
depression in the land surface; size and amplitude are variable; drainage is internal. It differs
from a sinkhole in that the ground surface is unbroken and usually occurs in greater density per
unit area.

Conservation District — The Centre County Conservation District (CCCD).

Credits — A deduction from the required amount. In this Part, implies reduction of required
water quality volumes due to using a recommended practice.

Dam - An artificial barrier, together with its appurtenant works, constructed for the purpose of
impounding or storing water or another fluid or semifluid, or a refuse bank, fill or structure for



highway, railroad or other purposes which does or may impound water or another fluid or
semifluid.

DEP — The Pennsylvania Department of Environmental Protection.

Design Storm — The magnitude and temporal distribution of precipitation from a storm event
measured in probability of occurrence (e.g., a 5-year storm) and duration (e.g., 24 hours), used
in the design and evaluation of stormwater management systems.

Designee — The agent of the Township invo|ved with the administration, review or enforcement
of any provisions of this Part by contract or memorandum of understanding.

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

Developer — A person, partnership, association, corporation, or other entity, or any respons;ble
person therein or agent thereof, that undertakes any Regulated Activity of this Part.

Development Site — The specific tract of land for which a Regulated Activity is proposed.

Dolomite — (1) A mineral consisting of calcium magnesium carbonate found as compact lime
stone; or (2) limestone or marble rich in magnesium carbonate.

Downslope Property Line — That portion of the property line of the lot, tract, or parcels of land

being developed located such that overland or pipe flow from the site would be directed towards
it.

Drainage Conveyance Facility — A Stormwater Management Facility designed to transmit
stormwater runoff and shall include streams, channels, swales, pipes, conduits, culverts, storm
sewers, and similar structures

Drainagé Easement — A right granted by a landowner allowing the use of private land for
stormwater management purposes.

Drainageway — The natural or man-made path of surface water from a given area.

Earth Disturbance Activity — A construction or other human activity which disturbs the surface
of the land, including, but not limited to: clearing and grubbmg, grading; excavations;
embankments road maintenance; building construction; and the moving, depositing, stockplhng,

or storing of soil, rock, or earth materials, including the placement of fill material on existing
ground.

Erosion — The movement of soil particles by the action of water, wind, ice, or other natural
forces.

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

Exfiltration — The process by which water or moisture moves from a subsurface trench, bed, or
other feature into the subsoil. Exfiltration is best measured by a soil's percolation rate.



Existing Conditions — The initial condition of a project site prior to the proposed construction.

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 — A relatively flat or low land area which is subject to partial or complete inundation
from an adjoining or nearby stream, river, or watercourse; and/or any area subject to the
unusual and rapid accumulation of surface waters from any source including areas mapped on
the Department of Housing and Urban Development, Federal Insurance Administration Flood
Hazard Boundary Maps.

Floodway — The channel of the watercourse and those portions of the adjoining floodplains that
are.reasonably required to carry and.discharge the 100-year frequency flood. Unless otherwise

specified, the boundary of the floodway is as indicated on maps and flood insurance studies
provided by FEMA. In an area where no FEMA maps or studies have defined the boundary of
the 100-year frequency floodway, it is assumed - absent evidence to the contrary - that the
floodway extends from the stream to 50 feet from the top of the bank of the stream.

Forest Management/Timber Operations - Planning and activities necessary for the
management of forestland. 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.

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

Groundwater Recharge — Replenishment of existing natural underground water supplies.

Hydrologic Soil Group (HSG) - Infiltration rates of soils vary widely and are affected by
subsurface permeability as well as surface intake rates. Soils are classified into four HSGs (A,
B, C, and D) according to their minimum infiltration rate, which is obtained for bare soil after
prolonged wetting. The NRCS defines the four groups and provides a list of most of the soils in
the United States and their group classification. The soils in the area of the development site
may be identified from a soil survey report that can be obtained from local NRCS offices or

conservation district offices. Soils become less pervious as the HSG varies from A to D (NRCS
3,4)'

IDF — Intensity Duration Frequency Curve

Impervious Surface (Area) — A surface that prevents the percolation of water into the ground.
Impervious surfaces (or areas) shall include, but not be limited to: roofs; additional indoor living
spaces, patios, garages, storage sheds and similar structures;, and any new streets or
sidewalks. Decks, parking areas, and driveway areas are not counted as impervious areas if
they do not prevent infiltration.

impoundment — A retention or detention'basin designed to retain stormwater runoff and
release it at a controlled rate.



Infiltration Rate — The infiltration rate of a soil is related to the soil’s final infiltration capacity
and represents the rate at which water enters the soil/air interface at the top of the soil profile.
Infiltration rates are measured in units of length / time.

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.

Interceptor — A channel, berm, or dike constructed across a slope for the purpose of
intercepting stormwater, reducing the velocity of flow, and d:vertlng it to outlets where it may be
disposed.

Karst — A type bf topography that is formed over limestone, dolomite, or gypsum by bedrock
solution, and that is characterized by closed depressions or sinkholes, caves, and underground
drainage (from AGI, Glossary of Geology, 1972).

Land Development - Inclusive of any or all of the following meanings: (i) The improvement of
one lot or two or more contiguous lots, tracts, or parcels of land for any purpose involving (a) a
group of two or more buildings, or (b) the division or allocation of land or space between or
among two or more existing or prospective occupants by means of, or for the purpose of streets,
common areas, leaseholds, condominiums, building groups, or other features; (i) Any
subdivision of land; (i) Development in accordance with Section 503(1.1) of the Pennsylvania
Municipalities Planning Code.

Land/Earth Disturbance — Any activity involving grading, tilling, digging, or filling of ground or
stripping of vegetation or any other actlwty that causes an alteratxon to the natural condition of
the land. :

Land Use — The primafy application employed in an area.

Limestone — A rock that, by accumulation of organic remains, consists mainly of calcium
carbonate.

Lineaments — Straight or gently curved, lengthy features frequently expressed topographically
as depressions or lines on the earth's surface. They can be more easily observed at a height of
100 meters or more and are usually found by researching aerial photographs or satellite

photography. They are usually located in areas of faulting or in dense jointing along some rock
stratigraphy.

Main Stem (Main Channel) — Any stream segment or other runoff conveyance facility used as
a reach in the Spring Creek hydrologic model. .

Minimum Allowable Discharge — In relation to this Stormwater Management Ordinance, the
minimum rate that can be discharged for any drainage area for design storm events up to and
including the 10-year event regardless of the modeled pre-development runoff estimate.

Minimally Disturbed Area — Site areas where previous or proposed activities have a negligible
impact on the natural soil structure. These areas include protected areas or areas that are
restored in accordance with procedures for minimizing total disturbed areas and minimizing soil
compaction as defined in the current version of the Pennsylvania Stormwater Best Management
Practices Manual.



Natural Area Conservation — Protection of a natural area during development for its water
quality or recharge enhancing abilities.

Outfall — Point where water flows from a conduit, stream, or drain.
Outlet — Points of water disposal from a stream, river, lake, tidewater or artificial drain.
PA DEP - Pennsylvania State Department of Environmental Protection.

PA DOT - Pennsylvania State Department of Transportation.

Peak Discharge — The maximum rate of stormwater runoff from a specific storm event

Percolation Rate — The rate at which water moves through a soil profile. Percolation rates are
measured in units of time / length.

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

Point Discharge — The discharge from a pipe or channel that concentrates runoff at a single
area.

Project Site: - The specific area of land where any regulated activities in the Township are
planned, conducted, or maintained. :

Qualified Person or Qualified Professional — Any Person licensed by the Pennsylvania
Department of State or otherwise qualified by law to perform the work required by this Part.

Recharge Volume — The volume of water that is required to be recharged from developed
sites. ~

Regulated Activities — Actions or proposed actions that have an impact on stormwater runoff
as specified in Section 104 of this Part.

Regulated Earth Disturbance Activity - Activity involving earth disturbance subject to
regulation under 25 Pa. Code 92a, 25 Pa. Code 102, or the Clean Streams Law.

Retention Basin — An impoundment in which stormwater is stored and not released during the

storm event. Stored water may be released from the basin at some time after the end of the
storm.

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 has a 4%

probability of occurring in any given year.

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

Safe Passage — The routing of peak runoff events, usually the 100-year design event, safely
through a structure without failure of that structure.
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Scour ~ Generally refers to the change in a channel configuration provoked by sediment

imbalance, due to natural or man made causes, between the supply and transport capacity of
the channel.

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

Sensitive (Water Quality) Area - An area protected because development within that area
could potentially cause contamination of groundwater reservoirs. These sensitive land areas
are defined in Appendix B, Exhibit-1.

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

Significant Drainageway — any drainageway, as defined in this Part, that exhibits recharge
benefits as would be credited within this Part.

Sinkhole — A localized, gradual or rapid sinking of the land surface to a variable depth,
occurring in areas of carbonate bedrock; generally characterized by a roughly circular outline, a
distinct breaking of the ground surface and downward movement of soil into bedrock voids.

Silviculture Activities — Planning and activities necessary for the management of forestland.
These include timber inventory and preparation of forest management plans, silvicultural
treatment, cutting budgets, logging road design and construc’uon timber harvesting, site
preparation and reforestation.

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.

Stabilization — The proper placing, grading and/or covering of soil, rock or earth to ensure their
resistance to erosion, sliding or other movement.

State Water Quality Requirements - The regulatory requirements to protect, maintain, reclaim,
and restore water quality under Title 25 of the Pennsylvania Code and the Clean Streams Law.

Stormwater - Drainage runoff from the surface of the land resulting from precapltatlon or snow
or ice melt.

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 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, stormwater basins,
open channels, storm sewers, pipes, and infiltration structures.

Stormwater Management Plan — The plan for managing stormwater runoff in the Spring Creek
Watershed adopted by the Centre County Commissioners as required by the Act of October 4,

1978, P.L. 864, (Act 167), and known as the "Spring Creek Watershed Action 167 Stormwater
Management Plan.
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Stormwater Management Site Plan — The plan prepared by the developer or his
representative indicating how stormwater runoff will be managed at the development site in
accordance with this Part. Stormwater Management Site Plan may be designated as SWM Site
Plan throughout this Part. The contents of the SWM Site Plan are established in Section 403.

Strata — Tabular or sheet-like mass, distinct layers of homogenous or gradational sedimentary
material (consolidated rock or unconsolidated earth) of any thickness, visually separable from
other layers above and below by a discrete change in the character of the material deposited or
by a sharp physical break deposition or both.

Stratigraphic Unit — A stratum or body of strata recognized as a unit in the classification of the
rocks of the earth's crust with respect to any specific rock character, property, attribute or for
~any purpose such as description, mapping, and correlation. SR R

Structural Fill — Any soil mass that is compacted in lifts to some tested criteria (standard or
modified proctor) such as those under foundations or adjacent to retaining walls. Areas that for
several years after construction respond to precipitation events similar to impervious areas.

Subarea — The smallest drainage unit of a watershed for which stormwater management criteria
have been established in the Stormwater Management Plan.

Swale — A natural low-lying stretch of land or minor man made conveyance channel, which
gathers or carries surface water runoff.

Topography — The general configuration of a land surface or any part of the earth's s‘urface,
including its relief and position of its natural and man-made features. The natural or physical
surface features of a region, considered collectively as to its form.

Township — The Township of Ferguson, Centre County, Pennsylvania

Township Engineer — A professional engineer licensed in the Commonwealth of Pennsylvania
and duly appointed by the subject Township as their representative. In the event that a
Stormwater Utility is formed, all references to the Township Engineer shall be considered to also
imply the Stormwater Utility Engineer. :

Undetained Area — An area of a site that cannot be routed to a stormwater management facility
because of its location. Generally small areas around access drives or below stormwater
management facilities.

Water Quality Depth — Depth of precipitation required to be used in computing the water quality
volume based on the percentage of imperviousness of a site.

Water Quality Sensitive (WQS) Development — Land development projects that have a high
potential to cause catastrophic loss to local water quality and could potentially threaten ground
water reservoirs. See Section 302 for additional definition.

Water Quality Volume — Volume of runoff required to be controlled from a site in a water
quality BMP.

Watershed — The entire region or area drained by a river or other body of water, whether
natural or artificial, a drainage basin or sub-basin.
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Waters of this Commonwealth — Any and all rivers, streams, creeks, rivulets, ditches,
watercourses, storm sewers, lakes, dammed water, wetlands, ponds, springs, and all other
bodies or channels of conveyance of surface and underground water, or parts thereof, whether
natural or artificial, within or on the boundaries of this Commonwealth.

Water Table — Upper surface of a layer of saturated material in the soil.
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.
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ARTICLE Il - STORMWATER MANAGEMENT

Section 301. General Requirements

A

All regulated activities in the Township which do not fall under the exemption criteria
shown in Section 110 of this Part shall submit a Stormwater Management Site Plan to
the Township for review. This plan must be consistent with the Spring Creek Watershed
Stormwater Management Plan. These criteria shall apply to the total proposed
development even if development is to take place in phases. Impervious cover shall
include, but not be limited to, any roof, parking or driveway areas, and any new streets
and sidewalks. Any areas designed to initially be gravel or crushed stone shall be

assumed-to-be-impervious-for-the-purposes-of comparison-to-the-waiver-criteria—he

C.

DEP Stormwater BMP Manual, as amended and updated, shall be used for design of
stormwater management facilities. No disturbance may be performed prior to approval
of a Stormwater Management Site Plan. All activities (especially earth disturbance
activities) must comply with this Part, Title 25 of the PA Code and the Clean Streams
Law.

Stormwater drainage systems shall be provided in order to permit unimpeded flow along
natural watercourses, except as modified by stormwater management facilities or open
channels consistent with this Part.

1. Stormwater management facilities and related installations also shall be
provided:

a. To ensure adequate drainage of all low points along the curb line of
streets.

b. To intercept stormwater runoff along streets at intervals reasonably
related to the extent and grade of the area drained, and to prevent
substantial flow of water across intersections or flooded intersections
during storms, in accordance with the procedures contained in Design
Manual Part 2 (DM-2), Chapter 10, of the Pennsylvania Department of
Transportation (PA DOT).

C. To ensure adequate and unimpeded flow of stormwater under driveways
in, near, or across natural watercourses or drainage swales. Suitable
pipes or other waterways shall be provided as necessary.

d. To properly drain stormwater runoff from all land development projects,
except as required by recharge criteria. All lot and open areas shall be
designed to drain to the nearest practical street or drainage system,
existing or proposed, as defined by the Township Engineer, with no
impact on adjoining properties, unless an area specifically designed for
stormwater detention is provided.

The existing points of concentrated drainage that discharge onto adjacent property shall

not be altered without permission of the altered property owner(s) and shall be subject to
any applicable discharge criteria specified in this Part.
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Areas of existing diffused drainage discharge shall be subject to any applicable
discharge criteria in the general direction of existing discharge, whether proposed to be
concentrated or maintained as diffused drainage areas, except as otherwise provided by
this Part. If diffused flow is proposed to be concentrated and discharged onto adjacent
property, the Developer must document that adequate downstream conveyance facilities
exist to safely transport the concentrated discharge, or otherwise prove that no erosion,
sedimentation, flooding or other harm will result from the concentrated discharge. If, in
the opinion of the Township Engineer the approved analysis identifies there will be an
impact on the downstream adjacent property, the Township may require that the
Developer obtain a stormwater easement.

Where a development site is traversed by watercourses or significant drainageways;
drainage easements shall be provided conforming to the line of such watercourses or
significant drainageways. The terms of the easement shall prohibit excavation, the
placing of fill or structures, and any alterations that may adversely affect the flow of
stormwater within any portion of the easement. Developers are encouraged to allow
stormwater easements to revert to a natural condition. Mowing or similar types of
vegetative control are discouraged while removal of invasive species are encouraged.

When it can be shown that, due to topographic conditions, natural drainage-ways on the
site cannot adequately provide for drainage, open channels may be constructed
conforming substantially to the line and grade of such natural drainage-ways. Work
within natural drainage-ways 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 Part that would be located in or
adjacent to waters of the Commonwealth (any and all rivers, streams, creeks, rivulets,
ditches, watercourses, storm sewers, lakes, dammed water, wetlands, ponds, springs,
and all other bodies or channels of conveyance of surface and underground water, or
parts thereof, whether natural or artificial, within or on the boundaries of this
Commonwealth) 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
DEP. ;

Any stormwater management facilities regulated by this Part that would discharge to or
be located on State highway rights-of-way shall be subject to approval by the
Pennsylvania Department of Transportation (PA DOT).

Low Impact Development (LID) is to be used to the maximum extent practicable.
Minimization of impervious surfaces and infiltration of runoff through seepage beds,
recharge trenches, etc., are encouraged, where soil conditions permit, to reduce the size
or eliminate the need for detention facilities.

To promote over-land flow and infiliration/percolation of stormwater, roof drains should

not be connected to streets, sanitary or storm sewers, or roadside ditches unless
approved by the Township Engineer on a case-by-case basis.
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Where deemed necessary by the Township Engineer, the applicant shall submit an
analysis of the impacts of detained stormwater flows on downstream areas within the
watershed. These impacts shall be identified with concurrence from the Township
Engineer. The analysis shall include hydrologic and hydraulic calculations necessary to
determine the impact peak discharge modifications from the proposed development
have on critical locations such as dams, tributaries, existing developments, undersized
culverts, floodprone areas, etc. The analysis shall include the impact of the modified
quantity of discharged water to developed downstream areas that experience flooding.
The applicant must demonstrate that the additional flow does not adversely impact
downstream properties or structures and the limits of said flooded area are not increased
by the proposed activity. ANY REGULATED ACTIVITY THAT ADVERSELY IMPACTS
DOWNSTREAM PROPERTIES, STRUCTURES, PUBLIC FACILITIES, THREATENS

THE-PUBLIC-HEALTH-OR-SAFETY,-SHALL-BE-PROHIBITED.BY.THE TOWNSHIP. ..o

When stormwater management facilities are proposed within one thousand (1,000) feet
of a downstream municipality, the analysis of downstream impacts shall be submitted to
the downstream municipality’s engineer for review and comment concurrent with the
Township review. Proof of written notification from the applicant to the downstream
municipality’s engineer shall be provided with the submission.

When stormwater flows onto an adjacent property may be altered, proof of written
notification from the developer to the adjacent property owner shall be provided. The
notification shall be mailed by certified mail, return receipt, to document delivery of the
notification. The notification shall advise the adjacent property owner of the specific
proposal and provide appropriate contact information for the developer’'s engineer and
Township Engineer.

Approved Stormwater Management Site Plans must be on site at all times during
construction.

Use of Alternate and/or new Stormwater Management Controls will be considered by the
Township. A description of the proposed alternate controls must be submitted to the
Township, the Centre County Conservation District, and to DEP. The Township will
coordinate any approvals with the CCCD and/or DEP.

The Stormwater Management Site Plan must contain a proper long term Ownership,
Operation and Maintenance Plan in accordance with Article VI of this Part.

No habitable structure shall be built within 50 feet of the 100-year floodplain. All floors of
any living space shall be at least one foot above the 100-year floodplain water surface
elevation. Any access including doors, windows, openings to an uninhabited basement
or floor shall be at least one foot above the 100-year floodplain water surface elevation.
Plans shall clearly state if the basement or lowest floor is habitable.

Landscaping and grading of lots shall provide positive drainage away from all structures.
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Section 302. Water Quality Sensitive Area Districts and Developments

Water Quality Sensitive Area Districts (Sensitive Area Districts) and Water Quality Sensitive
Developments (Sensitive Developments) have been identified which require special
consideration with regard to stormwater management.

Water Quality Sensitive Area Districts are defined as those areas that, if developed, have the
potential to cause catastrophic loss to a Water Authority well field. These areas consist of all
Zone 2 Well Head Protection Areas defined by DEP within Township Boundaries (see Appendix

B, Exhibit 1). The Township may update the Sensitive Area District boundaries based on new
research or studies as required.

Water Quality Sensitive (WQS) Developments (Sensitive Developments) are defined as a
land development project that has a high potential to cause loss to local water quality, and could
potentially threaten ground water reservoirs as determined by the Township. Water quality
sensitive developments include, but are not limited to:

Vehicle fueling stations

Industrial manufacturing sites*
Salvage yards

Recycling centers

Hazardous material storage areas*
Interstate highways

¢ » o o ©° o

* The Township Engineer will determine if a development is a Sensitive Development on a
case-by-case basis. The Pennsylvania DEP wellhead protection contaminant source list shall
be used as a guide in these determinations. Industrial manufacturing site and hazardous
material storage areas must provide NPDES SIC codes.

In Sensitive Area Districts and Developments, the capture volume shall be managed in a
stormwater facility separate from the peak rate control facility. Peak rate control facilities in
sensitive areas and developments shall be lined with an impervious liner. For sites less than 2
acres in size, or in cases where BMPs are limited to a total depth of 24 inches, separate peak
rate control and capture volume facilities are not required. In addition, the developer of any
project located within a defined Zone 1l wellhead protection area, as defined by PADEP, and/or
the owner of a public water supply shall invite the governing body of the water provider (or
appointed representative) to a pre-application meeting at the conceptual design stage to solicit
input relative to providing appropriate protection for the associated ground water resource.

Section 303. Performance Standards

A. General - Post-development rates of runoff from any regulated activity shall not exceed
the peak release rates of runoff prior to development for the design storms specified.

B. Sensitive Area District Boundaries — The location of sensitive areas or sensitive area
districts (SAD) within the watershed are illustrated on a map included as Exhibit 1 in
Appendix B of this Part.
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Sites Located in More Than One (1) District - For a proposed development site which
is traversed by a SAD boundary, the design criteria for sensitive areas must be applied if
post-development runoff is directed towards the sensitive area.

Off-Site Areas - Off-site areas that drain from sensitive areas through a proposed
development site that is located entirely in a non-sensitive area are not required {o use
or apply the sensitive area criteria.

Site Areas - Where the site area to be impacted by a proposed development activity
differs significantly from the total site area, only the proposed impact area shall be
subject to the design criteria.

-."Downstream- Hydraulic. Capacity Analysis” - Any downstream.or.off-site hydraulic. ..
capacity analysis conducted in accordance with these standards 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 post-
development runoff associated with a 2-year return period event within their
banks at velocities consistent with protection of the channels from erosion.
Acceptable velocities shall be based upon criteria included in the DEP Erosion
and Sediment Pollution Control Program Manual.

2. Natural or man-made channels or swales must be able to convey the post-
development 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 post-development 25-
year return period runoff.

4, It must be demonstrated that the downstream conveyance channel, other
stormwater facilities, roadways, or overland areas are capable of safely
conveying the 100-year design storm without causing damage to buildings or
other infrastructure.

5. Where the downstream conveyance channel or other facility is located within a
special flood hazard area as documented on the Department of Housing and
Urban Development, Federal Insurance Administration Flood Hazard Boundary
Maps for Ferguson Township, it must be demonstrated that the limits of said
flood hazard area are not increased by the proposed activity.

6. Stormwater management ponds that fall under the DEP Chapter 105 Criteria of a
“Dam” must meet the criteria within Chapter 105.
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Section 304. Calculation Methodologies

Design criteria and calculation methodologies have been classified by functional group for
presentation as follows: 1) peak runoff rate discharge requirements; 2) stormwater pond capture
volumes; 3) recharge volumes; 4) storm drain design including conveyance, channel protection,
and stability; 5) water quality standards; and 6) infiltration test requirements.

These criteria and calculation methodologies have been developed to simplify stormwater
management designs, unify methods, remove model parameter subjectivity, remove improperly
used methods, and to ensure that stormwater management decisions are based more

realistically on hydrologic processes. In addition, common sense should always be used as a
controlling criteria.

These standards provide consistent and process oriented design procedures for application by
land development professionals. It is recognized that in an attempt to generalize the
computational procedures, assumptions have been made which on some occasions may be
violated. If such a violation is identified, alternate standards and procedures may be applied.
Both the violation and the alternate procedures to be applied must be documented by a
hydrologist or hydrogeologist. Any request for use of alternate standards or procedures under
this provision must be agreed to by the Township Engineer prior to formal submission of plans
for consideration by the Township.

A. Peak Runoff Rate Control

1.a.  Any site where the increase in post-development peak runoff rates is determined
to be negligible by the Township Engineer is exempt from the requirement to
provide stormwater detention. In support of this exemption, it must be shown
that the downstream conveyance systems have adequate capacity to convey the
additional discharge without adversely affecting downstream properties. This
does not exempt the requirement for implementation of designs for water quality,
stormwater conveyance, and/or recharge as required. A Stormwater
Management Site Plan and report documenting these design elements is also
required. The Township Engineer shall use a 5% increase as a general
benchmark for defining "negligible”. The final definition of "negligible" shall be at
the Township Engineer's discretion.

Prior to using this exemption (and prior to any land development plan
submission), the Design Engineer must provide written documentation and
computations as to why no peak runoff control should be required. The
Township Engineer has the right to reject any plan that uses this assumption
without prior approval of the Township Engineer. The intent of this exemption is
to eliminate the need for multiple or "piggyback” detention facilities as a result of
minor changes in imperviousness or land use upstream of existing stormwater
control facilities.

1.b. Small sites (<1 acre) located directly adjacent to the main stem of creeks, or
within the floodplain are not required to provide stormwater detention unless
directed to do so by the Township Engineer as a result of a documented
drainage problem. All other stormwater management standards must be
implemented including water quality, adequate stormwater conveyance, and/or
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recharge as required. The Township Engineer has the right to reject any plan
that uses this exemption without prior approval of the Township Engineer.

Stormwater management analysis must be performed using the following
models. The size criteria are based on drainage area size including site area
and all off-site area draining across the development.

Up to 100 acres in size NRCS’s TR-55 or TR-20
Over 100 acres in size NRCS’s TR-20 or HEC-1 (HEC-HMS)

The Modified Rational Method using the Gert Aron Curves may be used for any

site less than or equal to two (2) acres.in size without prior authorization from the
Township Engineer. The Modified Rational Method may also be used for sites
between two (2) and five (5) acres in size where the Township Engineer has
approved the method's use. In this case the Design Engineer must make a
written request to the Township Engineer explaining why the use of the Modified
Rational Method is more appropriate than the NRCS’s (Natural Resource
Conservation Service) methods for the site in question. The Design Engineer
should keep in mind that the Modified Rational Formula methodology was not
calibrated to account for the karst nature of the Spring Creek Drainage Basin;
and therefore, its use should be limited to the special cases identified above. In
addition, since the minimum discharge criteria are based on a calibration of the
NRCS runoff model, their use is not appropriate if the Modified Rational Method
is used for runoff computations.

The Township Engineer has the right to reject any STORMWATER
MANAGEMENT design that uses hydrograph combinations with the Modified
Rational Method where the designer has not validated that the effects of the
timing differences are negligible. In addition, the Township Engineer has the
right to reject any STORMWATER MANAGEMENT design that improperly uses
the method for determining runoff volumes or does not properly apply the
method.

More intensive physically based models may be used at the discretion of the
Township Engineer, but only for sites greater than 100 acres in size.

Commercial software packages that use the basic computational methods of TR-
55 or TR-20 are permitted.

The NRCS models and methods recommended above are based on data
collected from actual watersheds. In contrast to this, stormwater management
analysis for land development activities is often conducted using property lines to
define drainage boundaries. Drainage areas based on property boundaries are
not true watersheds and are referred to here as “hypothetical’ drainage areas. It
is known that these hypothetical drainage areas do not respond like natural
watersheds. Peak runoff rates from hypothetical drainage areas are much
smaller than comparable runoff rates from natural watersheds of the same size.
Therefore, wherever possible, pre- and post-development stormwater analysis
should be conducted for watersheds that are as nearly naturai as possible. Also,
conducting stormwater analysis for a lot by lot comparison, such as within
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10.

residential developments is not permitted. Partitioning drainage areas into
different sub-watersheds for the post-development scenarios is acceptable.

It is noted that natural watershed boundaries should not be used where the
relative size of the watershed compared to the site size would inappropriately
distort the pre- to post-development runoff comparison. In these cases a
hypothetical drainage area defined by the property boundary should be used
because it will allow for a better estimate of runoff changes directly downstream
of the site. In addition, the designer should recognize that, within the Spring
Creek Watershed, typical hypothetical drainage areas, in their pre-development
or natural condition, do not produce surface runoff during minor to moderate
rainfall events. Available hydrologic models do not accurately reflect this
condition. This often results in post-development nuisance flooding since the
models over-estimate the pre-development runoff magnitude.

Major natural drainage divides may not be altered without the prior consent of the
Township Engineer.

Pre- and post-development stormwater management analysis shall be conducted
using the following design storms:

1 year 2-year
10-year 100-year

The 24-hour precipitation depths as obtained from NOAA Atlas 14 shall be used
for stormwater management analysis for all of Ferguson Township. PennDOT
IDF curves may be used only if required by PennDOT.

The NRCS’s Type Il precipitation distribution is required for all stormwater
management analyses.

The NRCS’s dimensionless unit hydrograph “k” factor shall be 484 for both pre-
and post-development stormwater analyses.

All undeveloped areas are to be modeled as meadow or woods in good
hydrologic condition. Existing impervious areas may be modeled as being
impervious for pre-development conditions. The Township may require a
maximum of 20% percent of the existing impervious be modeled as meadow in
areas where there are known existing stormwater concerns downstream of the
project area or where the site being developed has either deficient or non-
existing stormwater management facilities. Developers of sites with existing
impervious are highly encouraged to set up a meeting with the Township prior to
design so that any additional requirements are identified prior to plan submission.

The NRCS’s curve number (CN) shall be used as the rainfall to runoff
transformation parameter for all stormwater management analyses.

Curve numbers should be rounded to tenths for use in pre-packaged hydrologic
models. It should be recognized that the CN is only a design tool with a large
degree of statistical variability. For large sites, CN's should realistically be
rounded to the nearest whole number.
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1.

12.

13.

14.

The NRCS’s method to determine unconnected impervious area adjustments for
CN may be used for distinctly defined impervious land areas that flow onto
pervious areas in a dispersed manner. The method may only be used to
calculate runoff from site impervious areas that actually flow across pervious
areas. The method cannot be applied to the entire site using average weighted
CN values.

Soils underlain by carbonate geology (limestone or dolomite) shall have a
hydrologic soil group (HSG) B used for both pre- and post-development
conditions regardless of the NRCS or Centre County Soil Survey’s description,

except for the fo!lowmg two conditions:

a. Wlth the excep’uon of mlmmally dlsturbed areas, the HSG for aII dlsturbed
pervious areas shall be reduced by a minimum of 1 HSG level to reflect
an increase in runoff associated with the loss of natural soil structure. No
reduction in post construction HSG level is required in areas where soil
restoration techniques are applied. Acceptable soil restoration
techniques include those defined in the current version of the
Pennsylvania Stormwater Best Management Practices Manual. Other
techniques may be accepted if approved by the Township Engineer.

b. Soils identified as “on flood plains” or “on terraces above flood plains” in
the Centre County Soil Survey will use the HSG as designated in the Soil
Survey. Refer to Appendix A for a list of the soils.

Soils not underlain by carbonate geology shall use the HSG as specified by the
NRCS or Centre County Soil Survey’s description, except for the following two
conditions:

a. Wooded areas on HSG C and D soils shall be treated as HSG B for pre-
development conditions. Disturbed post-development wooded areas
shall carry the NRCS or Centre County Soil Survey's defined HSG with a
minimum HSG of B.

b. Highly compacted structural fill areas shall use a minimum of HSG C for
post-development conditions regardless of the NRCS or Centre County
Soil Survey’s description. For most developments these areas are
normally covered with impervious surfaces, but may include islands within
parking areas, fringe land, etc. A HSG of C shall also be used for large
projects that clear and grade land for later phases of development. The
Township Engineer shall make the final determination as to what areas of
a land development site constitute compacted structural fill. The intent is
to account for large compacted areas, and not minor grading within lawn
areas or small areas around buildings, etc.

Areas draining to closed depressions must be modeled by removing the storage
volume from the pre-development condition. The designer may assume that
infiltration in the closed depression does not occur during a design runoff event.
Areas draining to closed depressions may also be used to adjust peak runoff
rates to stormwater management ponds for the post-development analysis. This
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16.

17.

18.

allowance has been developed to entice designers to intentionally design or
leave in place small closed depressions that can reduce the total volume
required from a stormwater management pond. The site designer is responsible
to document downstream impacts if the closed depression were removed.

Drainage areas tributary to sinkholes shall be excluded from the modeled point-
of-interest drainage areas defining pre-development peak flows. Assumptions
that sinkholes spillover during some storm events must be supported by
acceptable documentation as determined by the Township Engineer. In addition,
the design professional must be aware that bypassing or sealing sinkholes will
frequently result in downstream flooding and should not be done if existing
downstream flooding already occurs. The site designer is responsible to
document downstream impacts if the sinkhole were to stop taking stormwater
runoff.

Ponds or other permanent pools of water are to be modeled by the methods
established in the NRCS’s TR-55 manual (1986). However, more rigorous
documented methods are acceptable as determined by the Township Engineer.

The NRCS antecedent runoff condition Il (ARC Il, previously AMC II) must be
used for all simulations. The use of continuous simulation models that vary the
ARC are not permitted for stormwater management purposes. In addition, prior
to any continuous simulation model being used in the Spring Creek Basin for any
other purposes, the model unit hydrograph must be modified for common events
in additional to extreme events based on an in depth analysis of historical data
from the basin. : :

The following Time of Concentration (Tc) computational methodologies shall be
used unless another method is pre-approved by the Township Engineer:

® Pre-development — NRCS’s Lag Equation.

e Post-development; commercial, industrial, or other areas with large

impervious areas (>20% impervious area) — NRCS’s Segmental Method.

® Post-development; residential, cluster, or other low impact designs less
than or equal to 20% impervious area — NCRS’s Lag Equation.

The time of concentration is to represent the average condition that best reflects
the hydrologic response of the area. For example, large impervious areas
bordered by small pervious areas may not consider the effect of the pervious
areas in the Tc computation. If the designer wants to consider the effect of the
pervious area, runoff from the pervious and impervious areas must be computed
separately with the hydrographs being combined to determine the total runoff
from the area.

Under no circumstance will the post-development Tc be greater than the pre-
development Tc for any watershed or sub-watershed modeling purposes. This
includes when the designer has specifically used swales to reduce flow
velocities. In the event that the designer believes that the post-development Tc
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is greater, it will still be set by default equal to the pre-development Tc for
modeling purposes.

*  Refer to item number 28 regarding impervious area flashing (IAF).

The following post-development minimum discharges are permitted for use with
the NRCS (CN) runoff model™:

1-year return period Qpmin=0.018 (DA) + 0.2
2-year return period Qpmin= 0.03 (DA) + 0.4
10-year return period Qpmin= 0.09 (DA) + 1.0

~where: DA =the drainage area.inacres... ... .
Qpmin = minimum allowable peak runoff rate in cfs

For return periods greater than 10 years, the minimum discharge shall be equal
to the computed pre-development peak runoff rate.

The minimum discharge criteria above are not appropriate for use with the
Modified Rational Method. This is because these values were developed based
on NRCS model corrections and do not actually represent a true physical
process or discharge. However, common sense should be used by both the
designer and reviewer in the evaluation of acceptable minimum discharges for
use with the Modified Rational Method. '

The intent of the minimum discharge is to allow reasonable runoff release from a
site when a hydrologic model has produced a pre-development runoff rate close
to zero. The method is NOT permitted for areas that previously drained
completely to sinkholes in order to bypass the sinkhole after development.

These minimum discharge values include the total of all stormwater management
facilities discharges and undetained area discharges. Peak runoff rates for
undetained fringe areas (where the designer has made a realistic effort to control
all new impervious areas) will be computed using the pre-development time of
concentration for the drainage areas tributary to them. Undetained areas are
those portions of the site that cannot be routed to a stormwater management
facility due to topography and typically include lower pond berms, or small areas
around entrance drives. The site drainage areas used shall represent the pre-
development condition, even if drainage areas are altered following development.

All lined stormwater management ponds in carbonate and non-carbonate areas
must be considered impervious and may not be used as pervious areas for
stormwater management computations. "Lined" here means lined with synthetic
liners or Bentonite. All other compacted soil liners will be considered to be HSG
D for hydrologic computations.

Stormwater management ponds that have a capture depth for the purposes of
water quality or volume capture shall assume a negligible discharge from these
structures during design event routing. Only discharges from the primary
principal spillway or emergency spillway need to be considered. Discharges from
subsurface drains that tie into a principal spillway should not be considered
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during design event routing. All subsurface drains are to be equipped with a
restrictor plate with a 1" opening in order to prevent the subsurface drain from
functioning as a primary orifice. A restrictor plate orifice may be increase if
necessary to the smallest size required to drain the facility within the required 72
hours.

Stormwater management ponds that have a pond capture, recharge, or water
quality component shall assume that the basin is full to the controlling component
volume at the beginning of design event routing.

Stormwater management ponds must provide safe passage of the 100-year
return period peak runoff rate assuming that all of the principal spillway orifices
are fully clogged, and the principal spillway overflow is 50% clogged. A minimum
of a 6-inch freeboard must also be maintained above the resulting "maximum”
water surface elevations (W.S.E.). Any embankment emergency spillway may
be assumed to be unclogged. Stormwater management ponds with
embankments completely made up of natural undisturbed soils (fully in “cut”) or
where roadways act as the emergency spillway are permitted. However, the
Design Engineer must verify downstream stability and control.

All pre- and post-development comparisons.of peak flows shall be rounded to
tenths of a cfs. The intent here is to recognize the accuracy and precision
limitations of hydrologic modeling procedures. Again, small differences between
pre- and post-development discharge rates should be permitted when no
negative downstream impacts will result.

The full Modified Puls routing method must be used for stormwater management
pond analyses. Simplified methods of determining pond size requirements such
as those in TR-55 (1986) may only be used for preliminary pond size estimates.
The full Modified Puls routing method must be used for stormwater management
pond analyses.

Pre-packaged hydraulic programs are not approved for the analysis of
underground stormwater management facilities unless it can be verified that the
program rounding subroutines used for the stage/storage data do not affect the
results. This is because, for very small storage volumes, the program may round
off the volume to a significant percentage

Full supportmg documentation must be provided for all stormwater management
designs.

Designs must be checked for Impervious Area Flash (IAF). This check is used to
determine if flooding may occur due to poor modeling choices specifically related
to the time of concentration.  This analysis requires that the watershed
impervious area be modeled without the pervious areas. The time of
concentration should also be determined from the impervious areas only. If the
IAF analysis results in a higher peak runoff rate at a culvert or discharge from a
pond, this higher rate must be used for the final design/comparison. - The check
will frequently yield higher values if a watershed’s impervious area is located
primarily near the watershed outlet or point of interest.
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B. Capture Volumes (Cv)

To minimize nuisance flooding from small precipitation events, a runoff capture volume
is required for all stormwater management ponds that do not discharge directly to
natural, well-defined (with bed and banks) perennial streams. In general, natural well-
defined streams in the Spring Creek Basin and all of Ferguson Township are limited to
those delineated as USGS (U.S. Geological Survey) perennial streams. This should be
treated as a guideline and not a steadfast rule. The final determination is at the
discretion of the Township Engineer. The pond capture volume is a volume of runoff
that will be retained in a pond below the elevation of any free surface principal spillway
orifice. In addition to the minimum required capture volume identified within this section,

--the- capture-volume-may-also-include-all-or-portions-of the-recharge volume and water. .
quality volume (see Sections C and E below). No principal spillway orifice (except those
connected to subsurface drains), regardless of how small, shall be below the pond
elevation equivalent to this volume.

The Centre County Conservation District (CCCD) receives numerous complaints
regarding ponds that are located at the downslope edge of a property that result in
discharging runoff onto downstream properties in an uncontrolled manner or where no
existing defined outlet channel exists. This is a very common problem in areas underlain
by carbonate rock. These discharges can cause erosion and flooding downstream.
While the Pond Capture volume is intended to minimize some of these negative effects,
“it cannot deter or reduce the impacts from poor design practices. Therefore, whenever
possible, the CCCD recommends that the designer consider the downstream
morphological changes that may occur and, when possible, consider constructing
conveyance systems to a stable natural channel. In some cases this may require
cooperation between landowners.

A minimum capture volume is required to mitigate nuisance flooding from small
precipitation events. The minimum required capture volume is defined as a runoff depth
of 0.25 inches from all impervious areas tributary to the stormwater management facility.
This volume will be allowed to infiltrate, evaporate, or dewater from a subsurface drain
system connected directly to the facility's principal spillway.

The maximum capture depth shall be twenty-four (24) inches'. The Township Engineer
reserves the right to require that the capture and peak rate control be managed in
separate facilities in cases where potential sinkhole damage could cause impacts to
public facilities and/or off-site areas. Special consideration with regard to allowable
capture depth and dewatering time shall be given to stormwater designs relying on total
infiltration, or where capture of the 10-year event or larger is proposed to be infiltrated
due to site constraints (onsite or offsite). In these cases a pre-application meeting shall
be held with the Township Engineer to identify an appropriate design capture depth and
dewatering time. Any increase in capture depth above 24 inches must be supported by
a detailed geotechnical report in support of the increased capture depth.

Supporting computations that show that 90% of the capture volume can dewater in a
maximum of 72 hours must be provided. The dewatering time must also provide for

1 24” is identified as the maximum depth of water recommended for infiltration facilities in the PA BMP Manual
(Appendix C, Protocol 2 — Infiltration System Design and Construction Guidelines).
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sufficient passive water quality treatment. Infiltration rates are to be maintained at less
than 6 inches per hour unless it is demonstrated that the soils cation exchange rate is
greater than 5 meg/100 g in which case the maximum infiltration rate shall be 10 inches
per hour. Basins outfitted with underdrains for dewatering shall incorporate an orifice at
the underdrain outlet to maintain dewatering times as specified above.

To simplify computational requirements for design event analysis, designers do not need
to calculate discharges from subsurface drains related to the capture volumes if the filter
media is sand, or smaller than AASHTO (American Association of State Highway and
Transportation Officials) 57 stone. The capture volume is to control runoff rates from
impervious areas and is not related to water quality. However, pond designs that include
a water quality volume that is greater than the required capture volume are assumed to
have also met the required capture volume as long as it dewaters as required.

Designs that rely on the natural infiltration of insitu soils must provide documentation
supporting the infiltration rates used for analysis. Infiltration rates reported in the Soil

Survey of Centre County or other published rates may be used at the discretion of the
Township Engineer.

The pond capture volume should always be used when up-slope areas are developed
where the pond's design creates a point discharge that did not previously exist.

Stormwater Management detention facilities that connect directly to storm drainpipe
networks discharging to natural well-defined channels do not require a capture volume.

Recharge Volumes (Rv)

The purpose of the recharge portion of the Part is two-fold.  First, the recharge
requirement is to mitigate the loss of groundwater recharge associated with the creation
of impervious surfaces. In addition the recharge criterion is to mitigate the increase in
runoff volume associated with the creation of impervious surfaces. This increase in
runoff volume has significant impacts on downstream landowners. These impacts are
most often exhibited in the form of increased nuisance flooding and channel or drainage-
way erosion and instability. According to local Municipal Engineers and representatives
of the CCCD, these problems are of significant local concern. The magnitude of these
problems increases with the percentage of impervious coverage created on a site.

Recharge mitigation shall be provided for runoff from all proposed impervious areas.
The required recharge volume shall be computed as 0.5” of runoff from all proposed
impervious areas. It is noted that lined detention ponds and compacted fill areas are
considered to be impervious when calculating site impervious area for recharge
considerations. In addition, land areas covered by paver blocks, pervious pavement,
and other structural surface treatments which permit surface infiltration may be treated
as pervious areas when calculating the site impervious area for recharge considerations
as long as the structural infiltration practice is supported by sound design and
appropriate construction specifications. The Township Engineer may require submission
of supporting documentation prior to approving structural infiltration areas as pervious
areas. It must also be demonstrated that the runoff from the area directly tributary to
recharge BMPs will satisfy the recharge volume requirement during the 1-year 24-hour -
storm.
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The following design practices may be used as credits to reduce the recharge volume
requirement:

1.

Residential Roof Areas (detached, duplex, and townhouse dwellings) and
commercial /industrial buildings with roof areas less than 5,000 square feet may
be removed from the computed impervious area when these roof areas are
sumped to dry wells designed in accordance with the following minimum
standard:

SUMP DESIGN CRITERIA: To meet the recharge criteria, sump storage or

--voids-volume:shall be equal.-to-0.04 cubic feet per.square foot. of roof area (0.5

inch rainfall depth). If sump stone has a voids ratio of 40%, the total sump
volume will be 0.10 cubic feet per square foot of roof area. When designed only
to meet this recharge criteria, the maximum size for a single sump is 100 cubic
feet, and the minimum sump surface area (A) to depth (D) ratio (A/D) must be a
minimum of 4/1. The sump depth less any freeboard shall not exceed 24". This
roof sump standard shall apply unless the Township adopts a separate roof
sump standard for water quantity or peak control.

All or portions of driveways, roadways, and parking areas may be removed from
the impervious area calculation when sheet flow from these areas is directed to
undisturbed natural buffer/ filter areas or constructed filter strips. This flow must
be dispersed as sheet flow as it crosses the buffer / filter area. Sheet flow
velocities should be non-erosive as they cross the impervious area / filter
interface. “

To ensure proper infiltration characteristics the natural soil profile within natural
buffer / filter areas cannot be disturbed during construction. Completely
undisturbed natural recharge areas serve this function best. However, minor
surface scaring, seeding, and landscaping is permitted in these areas as long as
natural grades are not altered. In special cases, when approved by the
Township Engineer, minor grading, combined with soil profile reconstruction may
be permitted in natural buffer / filter areas. In addition, the following standards
apply to natural filter / buffer areas:

a. Natural filter / buffer areas must have a minimum width of five (5) feet or
one-half of the impervious area drainage length immediately tributary to
the buffer area, whichever is greater. This width is measured paraliel to
the direction of sheet flow.

b. To qualify for a recharge volume credit, the surface slope of natural filter /
buffer areas must be conducive to recharge, and not result in flow
concentration or erosion. To meet this intent, the surface slope of the
area tributary to the natural buffer/filter area, and the surface slope of the
natural bufferffilter area itself may not exceed 5%. In special cases
steeper slopes may be used if specifically authorized by the Township
Engineer.
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c. The total impervious area tributary to a natural buffer / filter area cannot
exceed twice the buffer / filter area.

To qualify for a recharge volume credit, constructed filter strips shall be
designed to the following standards:

a. The minimum filter strip width shall be five (5) feet or one-half of the
impervious area drainage length immediately tributary to the constructed
filter strip, whichever is greater. This width is measured parallel to the
direction of sheet flow.

b. The total impervious area tributary to a constructed filter strip area cannot
exceed twice the constructed filter strip area.

C. The surface slope of the area tributary to the constructed filter strip area,
and the surface slope of the constructed filter strip area itself may not
-~ exceed 5% and 3% respectively. In special cases steeper slopes may be

used if specifically authorized by the Township Engineer.

d. The filter strip surface shall consist of a minimum of six (6) inches of
natural or reconstructed topsoil with a stable grass surface treatment.
Reconstructed topsoil designs must be approved by the Township
Engineer prior to application. Reconstructed topsoil consists of soils
augmented by tillage and the addition of soil amendments such as
fertilizers and organic material. Fertilizers include any organic or inorganic
plant nutrients or soil amendments. Organic material is any nutrient or
compound containing animal or plant materials such as manure or
compost.

e. To minimize erosion of the topsoil layer during construction, it is
recommended that these areas be sodded. However, the Township
Engineer may permit the use of an acceptable erosion control seeding
application. In this later case, any loss of topsoil and seed must be
replaced until a permanent vegetative stand is achieved.

Sidewalks separated from roadways and / or other impervious surfaces by a
grass strip of equal or greater width than the sidewalk itself may be removed
from the impervious area calculation when the sidewalks are graded so that
sheet flow from the walk is directed to the grass strip. Sidewalks with steep
longitudinal slopes that themselves would act as channels during runoff events
cannot take advantage of this credit. A five percent (5%) longitudinal sidewalk
slope shall be used as the benchmark defining steep slopes.

Impervious areas tributary to natural closed depressions may be subtracted from
the total site impervious area used in the recharge volume calculation as long as
a qualified geotechnical engineer or soil scientist certifies to the soundness of
these site specific applications. Water quality pre-treatment may be necessary
prior to the direct discharge of runoff to existing closed depressions or sinkholes.

Impervious areas tributary to man-made closed depressions may be subtracted
from the total site impervious area as long as a qualified geotechnical engineer or
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soil scientist certifies to the soundness of these site-specific applications. Man-
made closed depressions may be created through the use of low head berms 1
foot or less in height.

6. Additional credits may apply for undisturbed land areas that are known to have
high infiltration capacity and that are maintained or enhanced. These areas must
be defined and quantified from actual site data collection.

After credits, the remaining recharge volume shall be directed to a Recharge BMP such
as infiltration trenches, beds, etc. These facilities may be located in open areas or
under pavement structures. The appropriateness of the particular infiltration practice
proposed, as well as the design parameters used, shall be supported by a geotechnical
report certified by -a-qualified professional- (soil scientist, geologist, hydrogeologist,
geotechnical engineer).

Stormwater recharge requirements or credits affect stormwater management design
requirements. For stormwater management computations, the reduction of site CNs
based only on a weighting type analysis, as is sometimes done for cluster type
developments, is not permitted. However, for stormwater management purposes, the
CN for recharged areas may be computed using the NRCS method for disconnected
impervious areas. The actual hydrologic process that occurs within the basin must be
stressed in all recharge situations.

These recharge requirements must be met on all sites unless it can be demonstrated
that recharge would be inappropriate. Any request for such a waiver from these
recharge requirements must be accompanied by a supporting report certified by a
qualified professional (soil scientist, geologist, hydrogeologist, geotechnical engineer).

Developers and site design professionals are encouraged to use a higher standard for
recharge volume on sites where local site conditions do not restrict a higher standard.

Water Quality Sensitive (WQS) developments must use an acceptable pre-treatment
BMP prior to recharge. Acceptable pre-treated BMPs for these developments include
BMPs that are based on filtering, settling, or chemical reaction processes such as
chemical coagulation. If infiltration devices, including subsurface exfiltration devices, are
to be utilized as a part of the SWM design for a development in the WQS district, the
infiltration rate should be a maximum 6 in./hr. to allow proper soil filtration/ passive
treatment of the runoff. A maximum infiltration rate of 10 in./hr. may be used for soils
with demonstrated cation exchange rates greater than 5. This infiltration rate may be
achieved through soil amendments or engineered soil media.

Accounting for recharge within lined stormwater management ponds is not permitted.
However, if unlined, uncompacted ponds and/or depressed lawn areas are used to
satisfy water quality or capture volume criteria, these areas and volumes may also be
used to meet recharge requirements as previously defined. Additional recharge volume
may be credited to these areas as long as it is demonstrated by a qualified professional
that recharge processes can naturally occur in these areas.

Finally, because this analysis is concerned with trying to adequately represent real
processes that occur within the Watershed, there will be areas that cannot physically
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recharge stormwater. These areas include exfiltration areas that are commonly found at
the base of wooded hilisides where clay pans exist, and saturation areas near major
streams or floodplains. These areas may not accept recharge during most runoff
events. These areas are exempt from recharge requirements when these conditions are
documented and certified by a qualified professional (soil scientist, geologist,
hydrogeologist, or geotechnical engineer). In addition, stormwater management
techniques relying on infiltration techniques are not permitted in these areas.

The Township Engineer may waive the recharge requirement in the following situations:

1. The Township Engineer may waive the recharge requirement in highly developed
areas or areas undergoing redevelopment where the Township Engineer has
determined that forced recharge could have adverse impacts on adjacent
landowner structures, property, or Township infrastructure. These waivers
should be limited to small land areas (generally less than 5 acres in size), where
the ability to place recharge beds may be limited or may hinder redevelopment.

2. The Township Engineer may waive the recharge requirement in areas where a
qualified soils scientist or geologist has determined that none of the site soils are
suitable for recharge, or that the location of the suitable soils is such that harm to
adjoining properties could occur as stated under item 1 above.

3. The Township Engineer may waive the recharge requirement in areas where
recharge cannot physically occur as documented by a qualified soil scientist,
geologist, or hydrologist. These areas include:

a. Exfiltration areas commonly found at the base of wooded hillsides where clay
pans or fragipans exist; and

b. Saturation areas near major streams or floodplains.

As identified above, recharge analysis and/or waiver requests must be supported by a
geotechnical report sealed by a qualified professional (soil scientist, geologist,
hydrogeologist, or geotechnical engineer). The intent of this report will be to establish
the suitability of a particular parcel of land or area for recharge, and to identify areas on
a development site appropriate for recharge. It is recommended that the geotechnical /
soils consultant discuss the extent and approach to the analysis with the Township
Engineer prior to initiating the field investigation. At a minimum this report should
include the following information:

1. A description of the geotechnical site investigation performed including the
“methods and procedures used;
2. Data presentation;
3. Analysis results including the following minimum information:
a. A map identifying site areas inappropriate for recharge along with

supporting justification. In addition to illustrating topographic features,
significant geologic and hydrologic features should be identified (rock
outcrops, sinkholes, closed depressions, etc).
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Determination of the permeability coefficient for potential recharge areas.
Determination of the infiltration capacity of natural site soils.

Location, depth, and permeability coefficient for any restrictive layers
identified.

Soil uniformity.

Depth to bedrock in potential recharge areas, and a statement reflecting
the umformlty of the depth to bedrock across the site.

A statement relatlng to the sﬂes prox:rmty to fracture zones wuthm the
bedrock.

Additional information deemed pertinent by the geotechnical engineer.

In Sensitive Area Districts, projects shall also comply with the following
requirements for a preliminary geologic investigation:

A qualified professional (soil scientist, geologist, hydrogeologist, or
geotechnical engineer) shall review aerial photographs, soils, geologic
and other available related data including the local public water
supplier's Source Water Protection Study, as the data relates to the
subject property. The qualified professional shall also conduct a
comprehensive field view and inspection of the property, and consuit
with the public water supplier’s consulting hydrogeologist. Based on the
above information, the professional shall prepare a map of the site
indicating the following:

(1) Closed depressions

(2) Open sinkholes

(3) Outcrops of bedrock

(4) Surface drainage into ground

(5) "Ghost Lakes” after rainfall

(6) Lineaments, faults and fracture traces
(7) Limonite excavations and quarries

Based on the map prepared above, and in conjunction with other
mapping and available information, the geologist shall prepare a report
on project suitability and the impact potential on the groundwater
resource of the Water Quality Sensitive Areas. The report shall
demonstrate compliance with the requirements of this Chapter, including
any recommended mitigating measures designed to ensure compliance.

In addition, infiltration facilities shall be located greater than fifty (50) feet
from any critical geologic features identified in the geotechnical report or
geophysical testing report unless the reports provide for approved
mitigating measures that will produce no negative impact on
groundwater recharge or quality.
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j- If the preliminary geologic investigation identifies a significant potential

for sinkhole formation, or where soil and subsurface conditions may not
be suitable, additional geologic investigations may be determined to be
necessary. This determination will be at the discretion of the Township
Engineer. The additional investigations and analysis may include
electrical resistivity tomography or other similar types of geophysical
testing. A detailed report of the geophysical testing along with
recommendations for avoidance of sinkhole prone areas sha!l be
included in the Stormwater Management Site Plan.

Recommendations for any special design considerations necessary for the
design of recharge systems on the site. For example, required soil depth over
bedrock, appropriate surface grades over recharge areas, appropriate hydraulic
head over recharge areas, alternative siting, increased use of decentralized and
non-structural SWM techniques and / or remediation recommendatlons must be
include in the report.

Justification as to why the site should be developed to a high impervious density
if the site has adverse soil and geotechnical limitations, which prohibit the ability
to induce natural recharge. Explanation how these limitations will not create the
potential for undue harm to the environment and the Spring Creek Watershed or
other any area in Ferguson Township when the site is developed.

Where it has been shown that recharge cannot be performed and a waiver of the
recharge requirements is being requested, the Township shall require that the
first one inch of runoff from all new impervious areas be treated through
underdrained facilities. These facilities may include underdrained basins, rain

“gardens,; and infiltration trenches. Treatment is to include use of an amended

topsoil to provide filtration of the stormwater. All underdrain outlets are to include
a restrictor plate to prevent the underdrain system from functioning as a primary
outlet.

The following guidelines apply to the use of subsurface exfiltration BMP's (often
incorrectly referred to as engineered infiltration BMPs):

1.

Soils shall have minimum infiltration rates as specified in Section 304 F. If no
site soils have percolation rates meeting these standards subsurface exfiltration
BMPs shall not be used.

A minimum of 30 inches of soil shall be maintained between the bottom of a
subsurface exfiltration BMP and the top of bedrock or seasonally high
groundwater table (the upper surface of a layer of saturated material in the soil),
unless a qualified geotechnical engineer provides documentation supporting a
design depth less than 30 inches and the minimum depth is approved by the
Township Engineer.

If the minimum percolation rate is not met and/or the minimum soil depth cannot
be maintained on a site, recharge should be accommodated by directing shallow
sheet flow from impervious areas across surface filter strips and/or undisturbed
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natural areas, or some other innovative surface infiltration feature should be
used. Limiting subsurface percolation rates and/or depth to bedrock shall not by
themselves warrant a recharge waiver.

In addition, since recharge is intended as a volume control, innovative or new methods
that address the significant increase in the volume of runoff from sites having large
impervious areas are encouraged. These volume control alternatives may be used only
if they can be shown to function with the original intent through sound engineering and
science. The final determination of “original intent” shall always be the right of the
Township Engineer.

Storm Drain Conveyance System Desngn

Storm dramage conveyance systems consist of storm sewer pipes, swales, and open
channels. Computational methods for design of storm drain conveyance systems shall
be as follows:

1. Recommended computational methods (models) for storm drain design are
based on site or watershed drainage area as follows:

Up to 200 acres in size Rational Method
Between 200 acres and 1.5 HEC-1
Square miles PSRM
TR-20
Over 1.5 square miles in size PSU-IV with the carbonate

adjustment factor at the discretion
of the Township Engineer

Other methods as approved by the
Township Engineer such as SWMM,
SWIRM-ROUTE, etc.

2. Rational Coefficients used are to be from Rawls et al. (1981), PA DOT Design
Manual 2-10 or using the Aron curves (Appendix A Table 3) to convert CNs to C.
For previously disturbed or newly disturbed pervious areas, runoff coefficients
should be appropriately adjusted to reflect an increase in runoff associated with
the loss of natural soil structure. If the Aron curves are used, CNs must also be
adjusted to reflect the loss of soil structure in disturbed areas by reducing the
HSG as identified by the NRCS by a minimum of 1 HSG level. For example, if
the natural HSG designation is B, an HSG of C should be used for disturbed
soils. These disturbed area adjustments to HSG levels do not apply to minimally
disturbed areas.

The Design Engineer may choose to use the following Rational C coefficients
without regard to soil HSG for small sites. However, it is recommended that they
be used only for storm drains up to 24" in diameter. The use of these
conservative values shall fully be the choice of the Design Engineer.

All impervious areas: C =0.95
All pervious areas: C=0.30
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10.

11.

12.

13.

Storm drains shall be designed at a minimum using a 10-year runoff event
without surcharging inlets. Storm drains tributary to a multiple site
STORMWATER MANAGEMENT facility across Township roads or crossing
other properties must convey, at a minimum, a 25-year runoff event without
surcharging inlets. Runoff events in excess of the indicated design event must
be conveyed safely downstream.

Inlets on grade cannot assume a sumped condition for hydraulic modeling (i.e.,
top of inlet casting set below pavement surface in parking areas).

The Township Engineer may require the analysis of the 100-year peak runoff
rates for conveyance purposes in some instances where regional stormwater
management facilities are employed.

Any storm drain within State or Federal rights-of-ways or one that falls under the
design criteria of any higher authority must meet the requirements of that agency
in addition to the minimum requirements of this Part.

The time of concentration (Tc) may be computed by any method which best
represents the subject watershed. However, the NRCS’s segmental method is
not recommended for use with drainage areas that are predominately
undeveloped and are greater than 100 acres in size. The NRCS Lag Equation or
another more appropriate method should be used under these conditions.

For any drainage area smaller than 5 acres in size, a Tck of 5 minutes may always
be assumed at the discretion of the Design Engineer (for the post-development
condition), without needing to provide supporting documentation:.

Precipitation values shall be taken from the current version of NOAA Atlas 14 at
a station closest to the project site and / or most representative of the project site.
The current version of the PennDOT IDF curves can be used only if required by
PennDOT. Appropriate documentation supporting the selected precipitation
values used shall be provided.

Storm drain conveyance system stability (swales, open channels, and pipe
discharge aprons) shall be computed using a 10-year return period peak runoff
rate.

Storm sewers, where required by zoning and land use densities, shall be placed
under or immediately adjacent to the roadway side of the curb, or as directed by
the Township, when parallel to the street within the right-of-way.

When located in undedicated land, storm sewers shall be placed within a
drainage easement not less than twenty (20) feet wide as approved by the
Township Engineer.

The use of properly designed, graded and turfed drainage swales is encouraged

in lieu of storm sewers in commercial and industrial areas and, where approved
by the Township Engineer, in residential areas.
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14.

Such swales shall be designed not only to carry the required discharge without
excessive erosion, but also to increase the time of concentration, reduce the
peak discharge and velocity, and permit the water to percolate into the soil,
where appropriate.

Inlet types and inlet assemblies shall conform to the Pennsylvania Department of
Transportation Standards for Roadway Construction as approved by the
Township Engineer.

a. Inlets shall, at a minimum, be located at the lowest point of street
intersections to intercept the stormwater before it reaches pedestrian
crossing; or at sag points of vertical curves in the street alignment which

15.

16.

17.

- provide a natural point-of ponding-of surface stormwater.-

b. Where the Township deems it necessary because of special land
requirements, special inlets may be approved.

C. The interval between inlets collecting stormwater runoff shall be
determined in accordance with DM-2, Chapter 10, Section 3, “Capacity of
Roadway Hydraulic Facilities”. Flank inlets in low areas may only be
required on higher order streets at the discretion of the Township
Engineer.

In curbed sections, the maximum encroachment of water on the roadway
pavement shall not exceed half of a through traffic lane or one (1) inch less than
the depth of curb during the 10-year design storm of five (5) minute duration.
inlets shall be provided to control the encroachment of water on the pavement.
When inlets are used in a storm system within the right-of-way limits of a street in
lieu of manholes, the spacing of such inlets shall not exceed the maximum
distance of four hundred fifty (450) feet.

Accessible drainage structures shall be located on a continuous storm sewer
system at all vertical dislocations, at all locations where a transition in storm
sewer pipe sizing is required, at all vertical and horizontal angle points exceeding
five (5) degrees, and at all points of convergence of two or more influent storm
sewer mains. The construction locations of accessible drainage structures shall
be as indicated on the land development stormwater management plan or area
stormwater management plan approved by the Township.

When evidence available to the Township indicates that existing storm sewers

have sufficient capacity as determined by hydrograph summation and are
accessible, the subdivider may connect its stormwater facilities to the existing
storm sewers so long as the peak rate of discharge does not exceed the amount
permitted by this Part.

All storm drain culvert pipes shall be designed to maintain a minimum grade of

~ one-half (1/2) percent. All storm pipes shall have a minimum inside diameter of

fifteen (15) inches or a cross-sectional area of one hundred seventy-six (176)
square inches, except that pipes under twenty (20) feet or greater fill shall not be
less than twenty-four (24) inches or a cross sectional area of four hundred fifty-
three (453) inches and shall consist of reinforced concrete.
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18.

19.

Computational procedures other than those indicated here should follow the
methods of the Federal Highway Administration’s Urban Drainage Design
Manual [Hydraulic Engineering Circular No 22. (HEC-22)]. -

Swales provided in cut areas shall be designed such that stormwater will not
encroach upon the shoulder during a twenty-five (25) year frequency storm.
Flooding of the subbase shall be avoided.

Water Quality Standards

Water Quality Performance Standards

To minimize adverse impacts to stream health resulting from stormwater non-point
source (NPS) pollution, standards are provided for the implementation of Water Quality
Best Management Practices (BMPs) to reduce NPS pollutant loadings resulting from
land development activities. The following performance standards and guidelines shall
be addressed at all sites where stormwater management is required.

1.

Site designs shall minimize the generation of stormwater runoff through the use
of low-impact design techniques. .

Stormwater runoff from all land development activities should be treated through
the use of non-structural and structural BMPs to effectively treat the adverse
impacts of stormwater runoff including NPS pollutants.

Water Quality BMPs shall be incorporated into site designs to treat the required
Water Quality volume as defined below.

The use of non-structural BMPs shall always take priority over the use of
structural BMPs. The use of innovative BMPs and low-impact site planning is
encouraged to reduce the generation of stormwater runoff and effectively treat
pollutants transported in stormwater from the site.

The use of multiple non-structural water quality techniques along with new,
emerging, and innovative techniques is encouraged to improve the quality of
stormwater runoff to receiving areas and reduce and/or eliminate the need for
structural BMPs. The Township Engineer should be consulted to clarify the
design concept for meeting or exceeding the intent of this section

Where non-structural BMPs a‘re unable to effectively treat all of the stormwater
runoff generated from land development activities, structural BMPs shall be
designed to capture and treat the computed water quality volume (WQ,).

The priority pollutant source areas to be treated with BMPs are streets, parking
lots, driveways, and roof areas.

Due to the karst nature of the Watershed, stormwater discharges from water
quality sensitive developments and discharges to sensitive wellhead protection
areas (defined in Appendix B, Exhibit-1) will require special consideration. In
these instances, the applicant shall provide water quality pre-treatment (use of a
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10.

11.

filtering BMP and/or special structural design features) to prevent the discharge
of stormwater contaminants to groundwater resources. In addition, preliminary
hydrogeologic studies shall be required to document potential karst related
impacts.

in Water Quality Sensitive Area Districts groundwater quality monitoring wells
may be required for development sites greater than 10 acres in size. The need
for water quality monitoring wells will be determined on a case by case basis by
the Township Engineer based on the results of the geologic investigations.

In Water Quality Sensitive Area Districts where rock excavation is anticipated as
part of the project construction, the following note shall be added to the plan:

“This project is located within a source water protection area for the
(insert name of water provider). Blasting should be used as a last resort
method of rock excavation. If blasting techniques are to be employed,
the contractor shall provide the Township and the water provider with
information supporting the use of blasting techniques along with copies
of blasting permits.”

Prior to stormwater management and water quality design, applicants should
consult with the Township Engineer to verify stormwater quality criteria and
present proposed features and concepts for the treatment of stormwater runoff.
Following this meeting, the Township Engineer shall define any needed support
studies or documentation.

Water Quality Volume (WQv)

The required water quality volume that must be treated for non-sensitive areas
underlain by carbonate rock (see exhibits in Appendix B) within the Township shall be
computed as:

WQuepth = 0.25+(0.012)2.9(C-044(S1A)

WQy = WQgeptn(A)/12

Where:  WQ, = water quality volume in acre-feet
WQuepth = depth in inches that must be captured for impervious areas
SIA = percent of site impervious area (all paved areas and roof
with asphalt-based roofs)
A = total of all paved areas and asphalt-based roofs on site in

acres

The required water quality volume that must be treated for any WQS development, on
sites in sensitive areas underlain by carbonate rock, and all areas not underlain by
carbonate rock is to be computed within the entire Spring Creek Basin as:

WQuqepth = the larger of 0.5 inches or 0.25+(0.012)2,90-044S1A)
WQy = WQueptn(A)/12
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Where:  WQ = water quality volume in acre-feet
WQuepth = depth in inches that must be captured for impervious areas

SIA = percent of site impervious area (all paved areas and roof
with asphalt-based roofs)

A = total of all paved areas and asphalt-based roofs on site in
acres ‘

For designs in which the final roof material is unknown, the Design Engineer must
assume an asphalt-based roof.

The water quality volume must be captured and treated through a water quality BMP
over an extended period of time as per the specific requirements of each structure.
Credits to reduce the effective impervious area are applicable as presented in this
section.

Water Quality Credits

Due to the karst nature of the Spring Creek Basin and areas of Ferguson Township, the
non-structural water quality credits and techniques identified below may be limited for
suitability and use based on development type and location. These limitations for use
are specified in the restrictions section for each credit. The Township Engineer may
require additional documentation or investigation prior to use of each specific credit to
reduce the risks of sinkhole development or groundwater contamination for sensitive
areas and development types. No area may be double counted for use with credits.
The combined credits of natural area conservation and vegetated filter strips is limited to
50% of the site's impervious area. The drainage-way credit is limited to 50% of the site's
impervious area. The drainage-way protection credit is limited to 50% of the site's
impervious area. The maximum total water quality credit for any site may therefore be
100% of the site's impervious area.

Non-Structural Technique Water Quality Credit

Subtract Drainage-way Protection Areas from

Drainage-way Protection (DWP) impervious site area in WQ, computation.

Natural Area Conservation Subtract Conserved Natural Areas from impervious
(NAC) site area in WQ, computation.
. Subtract impervious areas discharged over
Filter / Buffer Area pervious areas from impervious site area in WQy
computation.

Drainage-way Protection

A water quality credit is given for the protection of natural drainage-ways on a
development site. Natural karst drainage-ways within the Spring Creek Watershed and
Ferguson Township often do not exhibit a defined channel bed and banks. More often,
these drainage-ways appear as wide, shallow parabolic swales. These drainage-ways
are an integral part of the natural drainage system, and often exhibit significant
infiltration capacity. Protection of these drainage-ways is critically important to the health
of the watershed.



The drainage-way protection (DWP) area is defined as an area centered on the
drainage-way and having a width equivalent to the 100 year flow spread. The Township
Engineer may modify the defined minimum width in cases where natural landforms
define an appropriate alternate width.

The impervious area used in the WQ, equation for the development site may be reduced
by twice the area of the preserved drainage-way (2 to 1 ratio).

1. Restrictions on the Credit:

o Drainage-way protection areas must remain in an undisturbed condition
during and after construction activities. There shall be no construction
~activity-within-these areas- including-temporary-access roads-or-storage. of ..
equipment or materials. Temporary access for the construction of utilities
crossing this protection area may be permitted at the Township Engineer's
discretion. However, the alignment of any such crossing must be
perpendicular to the drainage-way.

o These areas should be placed in a conservation easement or be
permanently preserved through a similarly enforceable agreement with the
Township.

® The limits of the undisturbed DWP area and conservation easement must
be shown on all construction plans.

o The DWP area must be located on the development site.
o The maximum total DWPA credit is 100% of the site impervious area.

o Water quality credits are not permitted for Water Quality Sensitive (WQS)
developments. '

2. Sensitive Area and Development Restrictions:

o DWP areas may not be counted as a credit in sensitive areas unless the
impervious area actually flows across the area as sheet flow.

o Untreated urban runoff from sensitive development types may not be
directed to DWP areas without pretreatment.

Natural Area Conservation

A water quality credit is given for natural areas that are conserved at the development
site, thereby maintaining pre-development water quality characteristics. The impervious
area used in the WQ, equation for the development site may be reduced by the natural
area conserved in the water quality volume computations. Natural area conservation is
different than vegetated filter strip/recharge area and drainage-way protection in that in
some cases surface runoff may never be directed over the natural area (i.e., if upslope
wooded areas are conserved).
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1. Restrictions on the Credit:

e Natural areas must remain in an undisturbed condition during and after
construction activities. Temporary incidental land disturbance activities
associated with utility construction may be permitted within the conservation
area.

e These areas should be placed in a conservation easement or similarly
enforceable agreement with the Township.

e The limits of the undisturbed area and conservation easement must be
shown on all construction plans.

e The area must be located on the development site.

e Water quality credits are not permitted for Water Quality Sensitive (WQS)
developments.

e The maximum total natural area credit is 50% of the site impervious area.
However, the combination of natural area credit and vegetated filter strip
credit is also 50%.

2. Sensitive Area and Development Restrictions:

e NAC areas may not be counted as a credit in sensitive areas unless the
impervious area actually flows across the area as sheet flow. -

e Untreated urban runoff from sensitive development types may not be directed
to natural areas without pretreatment.

Filter / Buffer Area

A water quality credit is given when stormwater runoff is effectively treated via a filter /
buffer area or strip. A filter / buffer area is a vegetated boundary characterized by
uniform mild slopes. Filter strips may be forested or vegetated with turf grass. Effective
treatment is achieved when impervious area runoff is directed as sheet flow across
vegetative filter or buffer areas (i.e., concentrated flow discharged to a filter strip does
not meet water quality reduction criteria).

The area draining via overland sheet flow to an undisturbed, natural, vegetated filter strip
(natural unmaintained meadow or forested area) may be subtracted from the site
impervious area (IA) on a 1:1 area ratio in the water quality volume computation.
Impervious areas draining across constructed (disturbed or regarded) pervious areas
may be subtracted from the site impervious area (lA) on a 1:1/2 area ratio in the water
quality volume computation.

41



1. Restrictions on the Credit:

o The maximum impervious area that may be included in this credit, shall be
computed as follows:

IAc= Wi Lia
Where: A = |mpervious area recharge credit (L?).
Lia = Length of impervious area measured perpendicular to
the sheet flow direction (L).
Wi = Width of impervious area (L). Maximum width permitted

the vegetated filter strip.

e To qualify for a water quality credit, natural and constructed filter areas or
strips must meet the same restrictions identified for natural or constructed
recharge areas with regard to width, length, slope, tributary drainage length,
and construction. These restrictions are presented in Chapter 3.

o - Runoff shall enter the filter / buffer strip as overland sheet flow.

o Filter/ buffer areas shall remain undisturbed/unmanaged other than to remove
accumulated trash and debris.

o Water quality credits are not permitted for Water Quality Sensitive (WQS)
developments.

e The maximum total water quality credit for vegetative filter / buffer areas is
50% of the site impervious area. However, the combination of NAC and filter
/ buffer areas is also 50%.

2. Sensitive Area and Development Restrictions:

¢ Untreated urban runoff from WQS developments may not be directed to filter
/ buffer areas without pretreatment.

Comments Related to Water Quality Credits

Concurrence of the Township Engineer is required prior to the use of all water quality
credits for the reduction of the water quality treatment volume. The Township Engineer
may approve the use of additional credits based upon sufficient documentation
regarding suitability for sensitive development types and areas, pollutant removal
effectiveness, and maintenance criteria. Multiple water quality credits cannot be claimed
for the identical area of the site (i.e., a stream buffer credit and disconnecting roof
recharge area cannot both be claimed for the same area).

Additional impervious coverage reduction using low impact develbpment techniques

(development practices which reduce the impact of urban runoff such as narrower
residential road sections, smaller cul-de-sacs, smaller parking stalls, smaller building
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set-backs to reduce driveway lehgths, etc.) will also reduce the required water quality
treatment volume. Many of these techniques require prior approval by the Township
before implementation into land development design.

Infiltration Test Requirements

Infiltration testing shall be performed in accordance with the current version of the
Pennsylvania Stormwater Best Management Practices Manual and as outlined here.

a. Double ring infiltrometer methods are the preferred method for establishing
design infiltration rates. Borehole tests may be used in cases where proposed
infiltration surfaces are at a depth not reasonably accessible using infiltrometer
methods. Other test methods may be used with prior approval by the Township
Engineer.

b. Double ring infiltrometers shall have inner rings six (6) inches or more in

, diameter.

c. Design infiltration rates shall be based only on infiltration tests performed less
than fifteen (15) feet horizontally and one (1) foot vertically from the infiltration
surface. If a more restrictive soil layer is identified at a depth greater than 1 foot
below the basin, the more restrictive layer shall be used.

d. A minimum of three (3) infiltration tests shall be performed for infiltration BMP’s
having footprints less than or equal to 0.5 acres. For basins larger than 0.5 acres
a minimum of six (6) infiltration tests shall be performed per acre of basin
footprint. For borehole tests using inner casings less than six (6) inches in
diameter, the number of infiltration test locations shall be doubled. In all cases,
test locations shall be evenly distributed across the basin. Infiltration test
locations shall be documented on the Stormwater Management Site Plan
drawing. ' :

e. The infiltration rate shall be consistent with rates recommended in the current
version of the Pennsylvania Stormwater BMP Manual and as specified in this
Chapter, including limitations on rates associated with soils having low cation
exchange rates.

Section 305. Erosion and Sedimentation Requirements

A

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

Additional erosion and sedimentation control design standards and criteria that must be
applied where recharge or water quality BMPs are proposed include the following:

1. Areas proposed for these BMPs shall be protected from sedimentation and
compaction during the construction phase, so as to maintain their maximum
infiltration capacity. They shall not be used as sediment traps unless there are
no other options on the site. If used as sediment traps, they must have 2 feet of
existing soil remain for use during the sediment trap stage that is excavated just
prior to conversion to an infiltration BMP.

43



C.

2. if possible, these BMPs shall not be constructed nor receive runoff until the entire
contributory drainage area to the BMP has received final stabilization.

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

Section 306. Sinkhole Protection

The use of sinkholes for stormwater management must be carefully planned, because
discharging runoff directly into existing sinkholes is not an engineered stormwater solution.
Aside-from-potential-water quality effects; cover- collapse- sinkholes that-exist-throughout the-
watershed can be unstable, and it should be assumed that they could stop taking water at any

time.

Numerous sinkholes throughout the region already flood during larger runoff events.

Nonetheless, in the watershed there are large drainage areas that completely drain to existing
sinkholes and all upslope development tributary to them cannot be realistically stopped.
Therefore. the following sections have been developed.

A

Stormwater from roadways, parking lots, storm sewers, roof drains, or other
concentrated runoff paths shall not be discharged directly into sinkholes without prior
filtration in accordance with Section 308, B, below.

Sinkholes capable of absorbing substantial amounts of stormwater shall be protected by
diverting such runoff around the sinkhole (refer to 306.F) or, upon recommended
approval of the Township Engineer, by planting and maintaining a dense filter path of
suitable vegetative material in such a manner and location to disperse and slow the
runoff to a sheet flow condition to promote the maximum possible filtration and
sedimentation of impurities.

The filter path must be at least one hundred (100) feet in length and twenty (20) feet in
width. Ten-foot wide filter paths are acceptable if land slope is less than two (2) percent.

Filter paths shall be designed and installed so that they filter sheet flow rather than
concentrated flow. If concentrated flow occurs, grading and shaping or the use of best
management practices such as grass waterways or drop structures may be required.

Sedimentation basins designed to DEP Chapter 102 Standards or permanent
stormwater storage criteria, whichever is larger, and proposed vegetative filter paths, in
conjunction with temporary stone filter check dams, shall be installed prior to subdivision
or land development construction activities, where sinkholes are used to accept
stormwater discharges.

If increased runoff is to be discharged into a sinkhole, even in filtered conditions, a
hydrogeologic assessment of the effects of such runoff on the increased risk of land
subsidence and adverse impacts to existing sinkhole flood plains and groundwater
quality shall be made by a qualified professional and submitted with the stormwater
management plan. Such discharge shall be prohibited if the Township Engineer
determines that such poses a hazard to life, property or groundwater resources.
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D. Sinkholes that exist in natural drainage-ways shall be protected and should be utilized to
accept that flow of water currently discharging to the sinkhole. All sinkholes shall be
posted by clearly visible permanent on-site notices prohibiting any disposal of refuse,
rubbish, hazardous wastes, organic matter or soil into the sinkhole. - A uniform grade
select rock fill may be permitted in the sinkhole for the purpose of preventing dumping of
said materials, subject to approval of the Township Engineer

E. To protect sensitive Karst areas, the Township Engineer may require basins to contain
an impervious liner. The liner may be of the impervious membrane type, placed in
accordance with the manufacturer's recommendations, or may be constructed by mixing
Bentonite, or an approved alternative, with existing soil available at the site as approved
by the Township Engineer.

F. If it is determined that runoff from upslope developing areas should be diverted around a
sinkhole due to existing problems, the Township Engineer may require additional
upstream volume controls as required to protect downstream areas.

Section 307. Design Criteria for Stormwater Management Facilities

Materials, Workmanship and Methods:. All materials, workmanship and methods of work shall
comply at a minimum with the Pennsylvania Department of Transportation Form 408
specifications, as accepted and commonly used by the Township, and shall be considered to be
incorporated into this article as if copied in full. In the event a conflict arises between the
requirements of this article-and the Form 408 Specifications, the Township Engineer shall
resolve the difference, and his opinion shall be binding.

A. General

1. Facilities in State Right-of-Ways — Any stormwater facility located on a state
highway right-of-way shall be subject to approval by the Pennsylvania
Department of Transportation (PA DOT). Any stormwater facility that discharges

directly onto a state highway right-of-way shall be subject to review by the PA
DOT.

2. Water Obstructions — 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 regulations (as amended or
replaced from time-to-time by PA DEP), shall be designed in accordance with
Chapter 105 and will require a permit from PA DEP. Any other drainage
conveyance facility that does not 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 of 1.0-foot of freeboard measured below
the lowest point along the top of the roadway for local streets, runoff from the 50-
year design storm measured below the lowest point along the top of the roadway
for collector streets, and runoff from the 100-year design storm measured below
the lowest point along the top of the roadway for arterial streets. Roadway
crossings located within designated floodplain areas must be able to convey
runoff from a 100-year design storm with a minimum of 1.0-foot of freeboard
measured below the lowest point along the top of roadway. Any facility that
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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.

Conveyance Facilities — Any drainage conveyance facility and/or channel that
does not fall under Chapter 105 Regulations, must be able to convey, without
damage to the drainage structure or roadway, runoff from the return period
design storm as specified in 304.D. Conveyance facilities to or exiting from
stormwater management facilities (i.e., detention basins) shall be designed to
convey the design flow to or from that structure. If the conveyance facility
connects to an existing stormpipe or conveyance facility, the design engineer

“must show that the existing facility has the capacity to accept the additional water

flow. 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.

Stormwater Basin Design Considerations

Stormwater management basins for the control of stormwater peak discharges shall
meet the following minimum requirements.

1.

The design of all facilities over limestone formations shall include measures to
prevent groundwater contamination and where required, sinkhole formation.
Soils used for the construction of basins shall have moderate to low erodibility
factors (i.e., "K" factors of 0.32 or less). Any basin greater than 4 feet in height,
measured from the top of berm to the downslope toe of the abutment, must also
contain:

a. Berm soil specifications;

b. A determination if site soils are available for the construction of the berm
or cutoff trench; o

C. An impervious cutoff trench, which extendsthe full length of the
downstream berm located in fill.

Energy dissipators and/or level spreaders shall be installed at points where pipes
or drainage-ways discharge to or from basins. Generally, outlet pipes designed
to carry the pre-development, 1-year storm flow will be permitted to discharge to
a stream with only an energy dissipator. Discharges to drainage swales shall be
spread with a level spreader or piped to an acceptable point.

Outlet structures:

a. Outlet structures within detention/retention basins shall be constructed of
reinforced concrete or an approved alternate. With the exception of those
openings designed to carry perennial stream flows, design openings
twelve (12) inches or less shall have non clogging trash racks and all
openings over twelve inches shall have childproof nonclogging trash
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racks. . Outlet aprons shall be designed and shall extend at a minimum
to the toe of the basin slope. Where spillways will be used to control peak
discharges in excess of the 10-year storm, the control weirs shall be
constructed to withstand the pressures of impounded waters and convey
flows at computed outlet velocities without erosion.

All metal risers, where approved for use, shall be suitably coated to
prevent corrosion. A trash rack or similar appurtenance shall be provided
to prevent debris from entering the riser. All metal risers shall have a
concrete base attached with a watertight connection. The base shall be
sufficient weight to prevent flotation of the riser. An anti-vortex device,
consisting of a thin vertical plate normal to the basin berm, shall be
provided on the top of all metal risers.

4, Emergency Spillway:

a.

Any stormwater management facility (i.e., detention basin) designed to
store runoff and requiring a berm or earthen embankment required or
regulated by this Part shall be designed to provide an emergency spillway
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 0.5 foot of freeboard above the elevation required to safely pass
the 100-year post-development inflow. Should any stormwater
management facility require a dam safety permit under PA DEP Chapter
105, the facility shall 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 a 100-year event.

Any underground stormwater management facility (pipe storage systems)
must have a method to bypass flows higher than the required design (up
to a 100-year post-development inflow) without structural failure or
causing downstream harm or safety risks.

Any stormwater management facility that has a paved roadway as the
lower berm should safely convey the 100 year storm under the paved
roadway.

Emergency spillways shall be constructed of reinforced concrete,
vegetated earth, or riprap in accordance with generally accepted
engineering practices. All emergency spillways shall be constructed so
that the detention basin berm is protected against erosion. The minimum
capacity of all emergency spillways shall be the peak flow rate from the
100-year design storm. The dimensions of the emergency spillways can
be determined from the Centre County Erosion and Sediment Control
Handbook. Emergency spillways shall extend along the upstream and
downstream berm embankment slopes. Protection should be provided on
the upstream embankment a minimum of three (3) feet below the spillway
crest elevation. Protection at the downstream slope of the spillway shall,
as a minimum, extend to the toe of the berm embankment. The
emergency spillway shall not be located on or discharge over
uncompacted earthen fill and/or easily erodible material.
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C. Rock-filled gabions may be used where combination berm and
emergency spillway structures are required to prevent concentrated flows.
The Township Engineer may require the use of open concrete lattice
blocks, stone riprap, or concrete spillways when slopes would exceed
four (4) feet horizontal to one (1) foot vertical and spillway velocities might
exceed Soil Conservation Service standards for the particular soils
involved. '

Antiseep Collars: Antiseep collars shall be installed around the principal pipe
barrel within the normal saturation zone of the detention basin berms. The
antiseep collars and their connections to the pipe barrel shall be watertight. The
antiseep collars shall extend-a-minimum-of two-(2) feet beyond the outside of the
principal pipe barrel. The maximum spacing between collars shall be fourteen
(14) times the minimum projection of the collar measured perpendicular to the

pipe.

Slope of Detention Basin Embankment: The top or toe of any slope shall be
located a minimum of ten (10) feet from any property line. Whenever possible the
side slopes and basin shape shall be amenable to the natural topography.
Straight side slopes and rectangular basins shall be avoided whenever possible.

a. Exterior slopes of compacted soil shall not exceed three (3) feet
horizontal to one (1) foot vertical, and may be further reduced if the soil
has unstable characteristics.

b. Interior slopes of the basin shall not exceed three (3) feet horizontal to
one (1) foot vertical, except with approval of the Township. Retaining
walls will be required if a stable slope cannot be maintained. All retaining
walls shall be designed as per the procedures outlined in the American
Association of State Highway Officials, Standard Specifications for
Highway Bridges, 1973. Details and calculations prepared and stamped
and signed by a registered professional engineer shall be submitted to
the Township Engineer for any retaining walls greater than four and one
half feet in height.

c. Where concrete, stone or brick walls are used with side slopes proposed
to be steeper than three (3) feet horizontal to one (1) foot vertical, the
basin shall be fenced by a permanent wire (or other material approved by
the Township) fence forty-two (42) inches in height and a ramp
constructed of durable, non-slip material to a grade of less than ten (10)
percent for maintenance vehicles shall be provided for access into the
basin.

Width of Berm: The minimum top width of detention basin berms shall be ten (10)
feet. For shallow rain gardens or basins less than 2 feet in depth, the minimum
berm width shall be three (3) feet.

Slope of Basin Bottom: In order to ensure proper drainage of the detention basin,
a minimum grade of two (2) percent shall be maintained for all basins used
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10.

11.

exclusively for peak runoff control. Water quality or recharge basins with filtration
systems incorporated into them may have a minimum grade of 0 percent.

The lowest floor elevation of any structure constructed within 50 feet of a
detention basin or other stormwater facility shall be two (2) feet above the
detention basin berm. The distance between any residential structure and any
stormwater facility shall be a minimum of 50 feet. The distance between any
non-residential structure and any stormwater facility shall be a minimum of 25
feet. ‘

Landscaping and planting specifications must be provided for all stormwater
management basins and be specific for each type of basin.

Basins should be lined with impervious liners only in areas with a high risk of
sinkhole formation or potential groundwater contamination as determined by a
geotechnical engineer. However, where a liner is deemed necessary or
appropriate, the use of controlled, compacted natural clay liners, for stormwater
management basins should be considered. Locally available clay, when properly
installed, can provide near impervious conditions (approximately E-6 cm/s or
less). Some of the advantages of using controlled, compacted, natural clay soil
liners are:

a. Can offer better long-term solution as a basin liner versus geosynthetics
because of greater thickness and the ability to withstand settlement;

b. Can be constructed to allow relatively uniform leakage rates to facilitate
ground-water recharge but not to an excessive degree that overloads
karst bedrock;

C. When properly constructed in two or more 8- to 10-inch thick lifts, rapid
movement of surface water through the clay liner is eliminated (rapid
leaks can occur in geosynthetic lined basins due to poor seaming,
punctures, or other factors);

d. Cleaning/maintenance of clay-lined stormwater basins will be easier/safer
versus geosynthetic liners which could easily be damaged during
maintenance operations; and

e. The abundance of clayey soils (derived from limestone residuum) within
the Spring Creek Watershed can provide adequate, cost effective, soil
resources for construction of clay liner systems at most development
projects.

However, the installation of any low permeability clay liner system needs to be
carefully controlled and the designer needs to ensure that specifications meet
standards to ensure integrity. A quality control plan identifying the specific clay
source material and construction techniques shall be submitted to the Township
Engineer for approval prior to the placement of the clay liner.
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Construction of Basins

1.

10.

-at-all times with copies being forwarded to the Township Engineer.

Basins shall be installed prior to or concurrent with any earthmoving or land
disturbances, which they will serve. The phasing of their construction shall be
noted in the narrative and on the plan. Basins that include water quality or
recharge components shall have those components installed in such a manner
as to not disturb or diminish their effectiveness.

Construction specifications in accordance with the minimum criteria of the
Township must be provided for all embankments pursuant to this Part.

Compaction test reports shall be kept on file at the site and be subject to review

A quality control program is critical for embankment fills. Therefore, whenever
embankment fill material in excess of three feet (3’) is to be used, each layer of
compacted fill shall be tested to determine its density per ASTM 2922 or ASTM
3017. The density of each layer shall be 98 percent (98%) of a Standard Proctor
Density analysis per ASTM 698.

When rock is encountered during the excavation of a pond, it shall be removed to
an elevation of at least twelve (12) inches below the proposed basin floor (or 24
to 30 inches for a manufactured liner. All exposed cracks and fissures are to be
structurally filled.

Temporary and permanent grasses or stabilization measures shall be
established on the sides and base of all earthen basins within 15 days of
construction.

A minimum of six (6) inches of topsoil material shall be placed on all areas
affected by the basin construction. The materials must meet the requirements of
PaDOT Form 408 Specifications.

All areas proposed for recreational use, whether active of passive, shall be
planted to effectively naturalize areas so as to become an integral and
harmonious part of the landscape by contour and type of plant material
employed.

All disturbed areas shall be planted with grass in accordance with PennDOT
Form 408 Specifications.

A fence or suitable vegetative screening may be provided, as required by the
Township, around all detention basins. All fencing shall be at least 42 inches in
height and the material type is subject to approval by the Township. A vegetative
screening of suitable landscaping plant material in or around a detention basin
may also be required. Vegetative screenings should generally provide a barrier to
prevent entrance to, and effectively naturalize the appearance of, the detention
basin area. Combinations of grassed areas and densely planted shrub areas
consisting of species suited to use in the highway environment are encouraged.
Species of raspberry (Rubus spp.) are recommended.
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Construction Inspection

Inspections may be conducted by the Township Engineer during the construction of the
stormwater management basin and facilities. A preconstruction meeting between the
Township Engineer, Owner, and owner’s Contractor is required prior to any construction.
Such inspections do not constitute approval of construction methods or materials.

Special Use Basins

1. The design and construction of multiple use stormwater detention facilities are
strongly encouraged. In addition to stormwater management, facilities should,
where appropriate, allow for recreational uses including: ball fields, play areas,
picnic grounds, etc. Provision for permanent wet ponds with stormwater
management capabilities may also be appropriate.  Prior approval and
consultation with the Township are required before design. Multiple use basins
should be constructed so that potentially dangerous conditions are not created.

Water quality basins or recharge basins that are designed for a slow release of
water or other extended detention ponds are not permitted for recreational uses,
unless the ponded areas are clearly separated and secure.

2. Multiple Development Basins: Stormwater management facilities designed to
serve more than one property or development in the same watershed are
encouraged. Staged construction of existing or proposed multiple-use detention
facilities by several developers in conjunction with watershed development is
encouraged. Each developer shall be responsible for the incremental increase in
runoff generated by the respective development and incremental construction
improvements necessary for the overall detention facility. Prior approval and
consultation with the Township is required before design of such facilities.

3. Alternative Detention Facilities:  Alternative stormwater detention facilities
including rooftop, subsurface basins or tanks and in-pipe detention storage, or

other approved alternative designs are permitted as determined by the Township
Engineer.

Section 308. Easements

Stormwater management facilities located outside of existing or proposed right-of-ways shall be
located within and accessible by easements as follows: '

A.

Drainage Easements: Where a tract is traversed by a watercourse, drainage-way,
channel or stream, there shall be provided a drainage easement paralleling the line of
such watercourse, drainage-way, channel or stream. The width of the drainage
easement will be adequate to preserve the unimpeded flow of natural drainage in the
100-year flood plain, in accordance with computed top widths for water surface
elevations determined under Article lll of this Part.

Access Easements: Where proposed stormwater management facilities are not
adjacent to proposed or existing public right-of-ways or are not accessible due to
physical constraints, as determined by the Township Engineer, a twenty (20) foot wide
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passable access easement specifying rights of entry shall be provided. Access
easements shall provide for vehicle ingress and egress on grades of less than ten (10)
percent for carrying out inspection or maintenance activities.

C. Maintenance Easements: A maintenance easement shall be provided which
encompasses the stormwater facility and appurtenances and provides for access for
maintenance purposes. The maintenance easement must be located outside of 100-
year surface elevation and the stormwater facility and appurtenances.

D. Easements shall stipulate that no trees, shrubs, structures, excavation or fill be placed
and no regrading be performed within the area of the easement without written approval
from the Township upon review by the Township Engineer. Upon approval of the

Township “Engineer; such-landscaping-may-be - placed in-maintenance - easements,
provided it does not impede access.

E. Whenever practicable, easements shall be parallel with and conjunctive to property lines
of the subdivision.

F. All easement 'agreeménts shall be recorded with a reference to the recorded easement
indicated on the plan. The format and content of the easement agreement shall be
reviewed and approved by the Township Engineer and Solicitor.

G. When stormwater conveyance pipes or channels are located in undedicated land, they
: shall be placed within a drainage easement not less than twenty (20) feet wide as
approved by the Township Engineer.

Section 309. Prohibitéd Discharges and Connections.

Non-stormwater discharges are to be regulated as noted below. In general, non-stormwater
discharges are prohibited from entering any portion of the Municipal Separate Storm Sewer
System or any waters of the Commonwealth except as noted below:

A. Prohibited Discharges

1. No person in the Township shall allow, or cause to allow, stormwater
discharges into the Township’s storm sewer system which are not composed
entirely of stormwater, except as provided in Subsection B below and discharges
allowed under a state or federal permit.

2. Discharges that may be allowed, based on a finding by the Township
Engineer, that the discharge(s) do not significantly contribute to pollution of
surface waters of the Commonwealth, are:

(a) ‘ Discharges from fire-fighting activities.

(b) Potable water sources inéluding de-chlorinated water line and fire
hydrant flushing.

(c) ‘Irrigation drainage.
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(d) Routine external building wash-down (which does not use
detergents or other compounds).

(e) Air conditioning condensate.

H Water from individual residential car washing.

(9) Springs.

(h) Water from crawl space pumps.

(i) Uncontaminated water from foundation or from footing drains.

() Flows from riparian habitats and wetlands.

(k) Lawn watering.

) Pavement wash waters where spills or leaks of toxic or hazardous

materials have not occurred (unless all spill material has been
removed) and where detergents are not used.

(m) De-chlorinated swimming pool discharges.
(n) Uncontaminated groundwater.

(o) Diverted stream flow.

P) Uncontaminated Pumped Groundwater

3. In the event that the Township determines that any of the discharges identified in
Subsection 2 above significantly contribute to poliution of waters of the
Commonwealth, or is so notified by the Pennsylvania Department of
Environmental Protection (PA DEP), the Township will notify the responsible
person to cease the discharge.

4, Upon notice provided by the Township under Subsection 3 above, the discharger
will have a reasonable time, as determined by the Township, to cease the
discharge consistent with the degree of pollution caused by the discharge

5. Nothing in this Section shall affect a discharger’s responsibilities under state law.

B. Prohibited Connections.

The following connections are prohibited, except as provided in Subsection A.(2) above.

1.

Any drain or conveyance, whether on the surface or subsurface, which allows
any non-storm water discharge including sewage, process wastewater, and wash
water, to enter the storm sewer system, and any connections to the storm drain
system from indoor drains and sinks.
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2. Any drain or conveyance connected from a commercial or industrial land use to
the storm sewer system which has not been documented in plans, maps, or
equivalent records, and approved by the Township.
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ARTICLE IV — STORMWATER MANAGEMENT SITE PLAN REQUIREMENTS

Section 401. General Requirements

From and after the date of enactment of this Part, a Stormwater Management Site Plan and
other information specified herein, shall be submitted to the Township for all lands subdivided or
for which land development plans are prepared after the enactment of this Part. A Stormwater
Management Site Plan and other information specified herein shall be submitted at the same
time and together with submission of a preliminary subdivision or land development plan, along
with a completed checklist supplied by the Township indicating the items contained within the
submission.

Such plans and information shall be considered part of said zoning and subdivision documents
and shall be reviewed in accordance with procedures established thereunder. Preliminary
approval or final approval of a subdivision or land development plan, or the issuance of a zoning
permit, shall be contingent upon submission of a stormwater management plan and other
materials specified herein, and approval of the stormwater management plan in accordance with
provisions of this Part.

All stormwater management plans shall be submitted to the Township Engineer for review and
comment. Such review shall include a statement by the Township Engineer specifying the
provisions of this Part, which have not been met by the plan as submitted.

Once a site stormwater management plan has been approved together with a subdivision or
land development plan approval, or together with the issuance of a zoning permit, said site
stormwater management plan shall be valid only for the approved subdivision, land
development, or zoning permit. Any further development on the lot or lots requiring a revision of
the approved plan or other construction or activities as defined by Township Zoning Regulations
(Chapter 27) shall require the submission of a new, amended, or revised site stormwater
management plan and other information specified herein.

Section 402. Stormwater Management Site Plan Contents

The Stormwater Management Site Plan shall consist of all applicable calculations, maps, and
plans. A note on the maps shall refer to the associated computations and erosion and sediment
pollution control plan by title and date. The cover sheet of the computations and erosion and
sediment pollution control plan shall refer to the associated maps by title and date. All site
stormwater management plan materials shall be submitted to the Township in a clear, concise,
legible, neat, and well-organized format, including page numbers on all sheets of the report;
otherwise, the stormwater management plan shall be disapproved and returned to the
Applicant. ' ’

Said plan shall be prepared by a qualified person or qualified professional with said preparer's
seal and registration number affixed to the plan, or other qualifying credentials included within
the report.

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



Stormwater Management Report

1.

2.

General description of project.

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

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

A written maintenance  plan. for all. stormwater features. including.detention .

facilities and other stormwater management elements.

Identification of ownership and maintenance responsibility for all permanent
stormwater management facilities.

The stormwater management report must include a narrative which clearly
discusses the project and summary tables which, at a minimum, provides the
following information:

a. Narrative
o . The overall stormwater management concept
¢ The expected project schedule
o | ocation map
e Total site area — pre and post, which must be equal or have an

explanation as to why it is not
Total site impervious area
Total off-site areas
Number of stormwater management facilities (ponds), if applicable
Type of development
Pre-development land use
Whether site is underlain by carbonate geology
“Whether site is a water quality sensitive (WQS) development
Whether site is in a defined sensitive area
Types of water quality and recharge systems used, if applicable
Print-out from NOAA Atlas 14 website with current date or
documentation supporting selection of precipitation values from the
current version of the PennDOT IDF curves
» Geologic analysis as defined for Water Quality Sensitive Districts
e Other pertinent information, as required

e @ © © ¢ 9 o © o o

b. Summary Tables
¢ Pre-development

¢ Hydrologic soil group (HSG) assumptions, curve numbers (CN)
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¢

L4

Computation of average slope, hydraulic length, computed time of
concentration

Required peak rate of runoff

e Post-development

¢
¢

e & ¢ <

¢ ¢ & ¢

Undetained areas, areas to ponds

Land use for each subarea defined as the smallest drainage unit
of the watershed for which stormwater management criteria have
been established.

Hydrologic soil group (HSG) assumptions, curve numbers (CN)
Time of concentration computed for each subarea
Post-development peak rate of runoff routed to ponds and out
Pond maximum return period design data including: maximum
water surface elevation, berm elevation, and emergency spillway
elevation

Water quality depth and volume requirements

Recharge volume requirements

Morphology requirements

Capture volumes required

Reports that do not clearly indicate the above information may be rejected for
review by the Township Engineer and will be returned to the applicant.

Plans for tracts of less than 20 acres shall be drawn at a scale of one (1) inch equals no
more than 50 feet; for tracts of 20 acres or more, plans shall be drawn at a scale of one
(1) inch equals no more than 100 feet. Plans shall be submitted on the following sheet
sizes: 18' x 24", 24" x 36", or 36" x 42". All lettering shall be drawn to a size to be legible
if the plans are reduced to half size. All sheets comprising a submission shall be of the
same size.

The following information, unless specifically exempted in writing by the Township
Engineer, must be shown on the plans, prepared in a form which meets the
requirements for recording in the Office of the Recorder of Deeds of Centre County,
Pennsylvania. The contents of the map(s) shall include, but not be limited to:

1.

The name of the development, the name(s) and address(es) of the owner(s) of
the property, and the name of the individual and firm preparing the plan.

The date of submission and revision.

The location of the project relative to highways, municipalities or other identifiable
landmarks, and the location of any permanent watercourse to which stormwater
from the site will drain. ‘

Existing contours at intervals of two (2) feet. In areas of steep slopes (greater
than 15 percent), five-foot contour intervals may be used.

Existing streams, lakes, ponds, or other bodies of water within the project area.
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10.

11.

12.
13.

14.
15.

16.

17.
18.

19.

20.

21.

22.

Other physical features including floodplain boundaries, sinkholes, closed
depressions, wetlands, existing drainage courses, areas of natural vegetation to
be preserved, and the total extent of the upstream area draining through the site.
In addition, any areas necessary to determine downstream impacts, where
required for proposed stormwater management facilities must be shown.

The locations of all existing and proposed utilities, sanitary sewers, and water
lines within 20 feet of property lines.

An overlay showing soil types by name and boundaries, including rock outcrops.

Total area of impervious surfaces proposed.

Proposed structures, roads, péved areas, and buildings.

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

A graphic and written scale.
A North arrow.

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 existihng man-made features beyond the property
boundary that would be affected by the project and the extent of the watershed or
sub-area that drains through the project site.

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

Overland drainage paths.

Access easements around all stormwater management facilities that would
provide ingress to and egress from a public right-of-way.

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

A note on the plan stating the design infiltration rates for BMPs along with a
requirement for post construction testing of the medium to verify that the design
infiltration rates have been achieved.

A construction detail of any improvements made to sinkholes and the location of
all notes to be posted, as specified in this Part.
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23.

24.

25.

26.

27.

28.

29.

30.

31.

Complete drainage systems for the site, including details for construction. All
existing drainage features, which are to be incorporated in the design, shall be so
identified. If the site is to be developed in stages, a general stormwater
management plan for the entire site shall be presented with the first stage and
appropriate development stages for the drainage system shall be indicated.

Location and selected plant material used for vegetative filter paths to sinkholes,
and the location of all notices to be posted.

A statement, signed by the landowner, acknowledging the stormwater
management system to be a permanent fixture that can be altered or removed
only after approval of a revised plan by the Township.

A statement, signed by the landowner, acknowledging the stormwater
management system is to be maintained in accordance with the approved
ownership and maintenance program.

A note indicating that As-Built drawings will be provided by the Developer for all
stormwater facilities prior to occupancy, or the release of the surety bond.

The following signature block for the qualified person or qualified professional
preparing the Stormwater Management Plan:

", , hereby certify that the Stormwater
Management Plan meets all design standards and criteria of the Ferguson
Township Stormwater Management Ordinance."

The following signature block for the Township Engineer reviewing the
Stormwater Management Plan:

"I, , have reviewed this Stormwater
Management Plan in accordance with the design standards and criteria of the
Ferguson Township Stormwater Management Ordinance.”

The location of all erosion and sedimentation control facilities.

A tabulation listing each stormwater BMP required for compliance with this Part
and associated maintenance requirements.

Supplemental Information

1.

A soil erosion and sediment pollution control plan, where applicable, including all
reviews and approvals, as required by PA DEP.

Soils investigation report, including boring logs, compaction requirements, and
recommendations for construction of detention basins.

Karst Features Identification and Analysis Reports and a hydrogeologic
assessment of the effects of runoff on sinkholes.
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The effect of the project (in terms of runoff volumes and peak flows) 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 PA DOT
District Office when utilization of a PA DOT storm drainage system is proposed.

Al permits required by the Pennsylvania Department of Environmental
Protection, and Army Corps of Engineers and other regulatory agencies.

All easements, deed restrictions, covenants, and maintenance measures of the
system shall be outlined in an ownership and maintenance program in
accordance with this Part. For stormwater management systems to be dedicated
to the Township, a maintenance guarantee, as specified by the Pennsylvania
Municipalities Planning Code, may be required by the Township of Ferguson.
The Township has the explicit right to reject any offer of dedication.

Stormwater Management Facilities

1.

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

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.

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

a. A sketch of the berm embankment and outlet structure indicating the
embankment top elevation, embankment side slopes, top width of
embankment, emergency spillway elevation, perforated riser dimensions,
pipe barrel dimensions and dimensions and spacing of antiseep collars.

b. Design computations for the pipe barrel and riser.

C. A plot or table of the stage-storage (acre-feet vs. elevation) and all
supporting computations.

d. Flood routing computations.

e. A detailed plan of the trash rack and anti-vortex device.

Record Set (As-Built) Plans: At the completion of the project, and as a

prerequisite for the release of the guarantee or issuance of an occupancy permit,

the owner or his representative shall:

a. Provide certification of completion from a qualified professional verifying
that all permanent facilities have been constructed according to the plans

and specifications and approved revisions thereto, that field observations
were made at critical stages of construction, testing was conducted under
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the direction of the qualified professional, and that, in the qualified
professional’s opinion, the facilities will function as designed.

b. Provide a set of approved dstormwater management plan drawings
showing all approved revisions and elevations and inverts to all
manholes, inlets, pipes, and stormwater control facilities.

c. Provide a post construction infiltration testing report from a qualified
professional to verify the design infiltration rates were achieved. If
design infiltration rates are not achieved documentation shall be
submitted to the Township Engineer demonstrating that the infiltration

‘rates and basin performance meet township regulatory requirements.
Infiltration testing shall be performed at the final infiltration surface in
basins and subsurface facilities. Testing shall be accomplished using a
double ring infiltrometer, basin flood test, or other test approved in
advance by the Township Engineer. Infiltrometer testing and analysis
shall be performed in accordance with procedures outlined in Section -
304.F with the following exception:

i. Infiltration testing shall be performed at the final infiltration surface.
Infiltration test locations shall be documented on the as-built plans.

d. Provide an as-built narrative describing and illustrating critical stages of
construction. It is recommended that a pre-construction meeting be held
to review the scope of the construction observation and documentation to
be provided. At a minimum, the following information shall be included:

i. Narrative and photographic documentation of construction techniques
and measures used to protect infiltration surfaces from being
compacted or otherwise compromised.

ii. Photographic documentation of all stages of construction for
subsurface facilities.

ii. A copy of the final infiltration report (as defined in ltem c. above).
iv. Copies of field inspection notes documenting critical elements of
construction.

Section 403. Plan Submission

For all activities regulated by this Part, the steps below shall be followed for submission. For
any activities that require a PA DEP Joint Permit Application and regulated under Chapter 105
(Dam Safety and Waterway Management) or Chapter 106 (Floodplain Management) of PA
DEP's Rules and Regulations, require a PA DOT Highway Occupancy Permit, or require any
other permit under applicable state or federal regulations, the permit(s) shall be part of the plan.

A. Two copies of the site stormwater management plan and report and supplemental
information shall be submitted by the applicant as part the review of any Regulated
Activity.

61



Section 404. Stormwater Management Site Plan Review

A

The Township Engineer shall review the Stormwater Management Site Plan for
consistency with the adopted Spring Creek Watershed Act 167 Stormwater Management
Plan. The Township shall require receipt of a complete plan, as specified in this Part.

The Township Engineer shall review the Stormwater Management Site Plan for
consistency with the Ferguson Township Stormwater Management Ordinance. The
Township shall require receipt of a complete plan, as specified in this Part.

The Township shall not approve any application for Regulated Activities specified in
Sections 104.A and 104.B of this Part if the Stormwater Management Site Plan has been

found--to--be--inconsistent..with..the..Ferguson.-Township..Stormwater..Ordinance..as.... .

determined by the Township Engineer. All required permits from PA DEP must be
obtained prior to approval.

The Township Zoning Administrator or the Centre Region Code Director shall not issue a
zoning or building permit for any Regulated Activity specified in Section 104 of this Part if
the Stormwater Management Site Plan has been found to be inconsistent with the
Township Stormwater Management Ordinance, as determined by the Township
Engineer. All required permits from PA DEP must be obtained prior to issuance of a
building permit.

The Developer shall be responsible for completing an "As-Built Survey" of all stormwater
management facilities included in the approved Stormwater Management Site Plan. The
As-Built Survey and an explanation of any discrepancies with the design plans shall be
submitted to the Township Engineer for final approval prior to occupancy or release of
surety.

The Township's approval of a Stormwater management plan shall be valid for a period
consistent with the Pennsylvania Municipalities Planning code, not to exceed five (5)
years. This time period shall commence on the date that the Township signs the
approved Stormwater Management Site Plan. If stormwater management facilities
included in the approved Stormwater Management Site Plan have not been constructed,
or if an As-Built Survey of these facilities has not been approved within this time period,
then the Township may consider the Stormwater Management Site Plan disapproved
and may revoke any and all permits. Stormwater Management Site Plans that are
considered disapproved by the Township shall be resubmitted in accordance with
Section 406 of this Part.

Section 405. Modification of Plans

A modification to a submitted Stormwater Management Site Plan for a development site that
involves a change in stormwater management facilities or techniques, or that involves the
relocation or re-design of stormwater management facilities, or that is necessary because soil or
other conditions are not as stated on the Stormwater Management Site Plan as determined by
the Township Engineer, shall require a resubmission of the modified Stormwater Management
Site Plan consistent with Section 403 of this Part and be subject to review as specified in
Section 404 of this Part. :
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A modification to an already approved or disapproved Stormwater Management Site Plan shall
be submitted to the Township.

Section 406. Resubmission of Disapproved Stormwater Management Plans

A disapproved Stormwater Management Site Plan may be resubmitted with the revisions
addressing the Township Engineer's concerns documented in writing, to the Township Engineer
in accordance with Section 403 of this Part and be subject to review as specified in Section 404
of this Part. The applicable Township Review Fee must accompany a resubmission of a
disapproved Stormwater Management Site Plan.
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ARTICLE V - INSPECTIONS

Section 501. Schedule of Inspections

A

-submitted and approved, as specified in this-Part.-

The Township Engineer may inspect all phases of the installation of the permanent
stormwater management facilities.

During any stage of the work, if the Township Engineer determines that the permanent
stormwater management facilities are not being installed in accordance with the
approved Stormwater Management Plan, the Township shall revoke any existing permits
until the deficiencies are corrected, and/or a revised stormwater management plan is
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ARTICLE VI - FEES AND EXPENSES

Section 601. General

The fees required by this Part are the Township Review Fees. The Township Review fee shall
be established by the Township to defray review costs incurred by the Township. All fees shall
be paid by the Applicant.

Section 602. Township Stormwater Management Site Plan Review Fee

The Township shall establish a Review Fee Schedule by resolution of the Township governing
body based on the size of the Regulated Activity and based on the Township's incurred costs
for reviewing Stormwater Management Site Plans. The Township shall periodically update the
Review Fee Schedule to ensure that review costs are adequately reimbursed.

Section 603. Expenses Covered by Fees

The fees required by this Part shall at a minimum cover:

A. Administrative Costs.

B. The review of the Stormwater Management Site Plan by the Township and the Township
Engineer.

C. The site inspections.

D. The inspection of stormwater management facilities and drainage improvements during
construction.

E. The final inspection upon completion of the stormwater management faciliies and

drainage improvements presented in the Stormwater Management Site Plan.

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

G. Meetings.

The developer is required to pay fees prior to final plan approval. The developer is required to
pay inspection fees upon receipt of a bill from the Township.
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ARTICLE VIl - MAINTENANCE RESPONSIBILITIES

Section 701. Stormwater Management Controls and Facilities

Stormwater management controls and facilities as defined here include all structural and non-
structural stormwater conveyance and management controls including water quantity and
quality Best Management Practices.

Section 702. Performance Guarantee

The -applicant should-provide a-financial guarantee.to.the Township.for.the timely.installation.
and proper construction of all stormwater management controls as required by the approved
Stormwater Management Site Plan and in accordance with the Municipalities Planning Code.

Section 703. Maintenance Responsibilities

A

The Stormwater Management Site Plan for the development site shall contain an
operation and maintenance plan prepared by the developer and approved by the
Township Engineer. The operation and maintenance plan shall outline required routine
maintenance actions and schedules necessary to ensure proper operation and function
of the facility(ies).

All vegetation to be maintained as part of an approved Stormwater Management Site -
Plan shall be considered to have been planted for a useful purpose and shall be
maintained in accordance with the approved operation and maintenance plan.

The responsible party or entity responsible for the maintenance must also be identified.
The Stormwater Management Site Plan for the development site shall establish
responsibilities for the continuing operation and maintenance of all proposed stormwater
management facilities and temporary permanent erosion control facilities, consistent with
the following principals:

1. If a development site is to be maintained in single ownership, then the ownership
and maintenance of stormwater control facilities shall be the responsibility of the
owner or a private management entity.

Facilities may be incorporated within individual lots so that the respective lot
owners will own and be responsible for maintenance in accordance with recorded
deed restriction. A description of the facility or system and the terms of the
required maintenance shall be incorporated as part of the deed to the property.

Ownership and maintenance may be the responsibility of a Property Owners
Association. The stated responsibilities of the Property Owners Association in
terms of owning and maintaining the stormwater management facilities shall be
submitted with final plans for determination of their adequacy, and upon their
approval shall be recorded with the approved subdivision plan among the deed
records of Centre County, Pennsylvania. In addition, the approved subdivision
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plan and any deed written from said plan for a lot or lots shown herein shall
contain a condition that it shall be mandatory for the owner or owners of said lot
to be members of said Property Owners Association.

For stormwater management facilities that are proposed as part of the site
development plan, the developer will be required to execute a developer
agreement and a maintenance agreement with the Township for the construction
and continued maintenance of the facilities prior to the signature approval on the
final plan. Access for inspection by the Township of all such facilities deemed
critical to the public welfare at any reasonable time shall be provided.

The governing body, upon recommendation of the Township Engineer, shall make the
final determination on the continuing maintenance responsibilities prior to final approval
of the stormwater management plan. The governing body reserves the right to accept

the ownership and operating responsibility for any or all of the stormwater management
controls.

Section 704. Declaration of Stormwater Access and Maintenance Easement for Privately
Owned Stormwater Facilities

A

Prior to final approval of the Stormwater Management Site Plan, the property owner shall
sign and record a Declaration of Stormwater Access and Maintenance Easement
(DSAME) covering all stormwater control facilities that are to be privately owned. The
DSAME shall contain the following elements: ~

gL =

o

10.

11.

Name and address of the property owner

Name of Land Development for which the DSAME is required

Statement noting that as a condition of approval that a DSAME is required
Statement noting that the DSAME shall run in perpetuity with the land.

Statement that the property owner create an easement for the purpose of access
to the stormwater facilities for ingress, egress, and regress.

Metes and bounds description of the Stormwater Access and Maintenance
Easement.

Statement that heirs and assigns of the owner, by accepting a deed from the
owner, agree to be subject to the conditions of the DSAME.

Statement that the stormwater easement shall be a permanent easement and
that the stormwater management facilities located within the easement will be
maintained by the owner, their heirs and assigns and shall be responsible for
repairs as may be required in accordance with the approved Stormwater
Maintenance Plan.

The creation of the stormwater easement shall be deemed an agreement by the
Owner to maintain the stormwater management facilities with all costs of
maintenance to be the responsibility of the owner. The agreement shall also
state that no alteration of the facilities is permitted without formal plan approval
by DEP, the Centre County Conservation District and the Township.

Statement noting that no structures are permitted within the easement and that
no grading that will adversely impact the function of stormwater facilities within
the easement. :

A statement noting that no barriers, fences or other obstructions that may impede
stormwater flow are permitted.
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12. A statement noting that Owner will be responsible for maintenance of the
easement including mowing and annual upkeep.

13. Statement noting that in case any provisions contained in this DSAME are for
any reason declared invalid, that such invalidity shall not affect any other
provision hereof.

14. Statement that the Owner their heirs, successors, and assigns agree to
indemnify and hold harmless the Township, Centre County, and the Township
Engineer from any and all claims, costs, damages, and expenses legally and
reasonably incurred as a result of this DSAME and the easements hereby
created.

15. Statement noting the following: "The Owner hereby acknowledges the
Township's right to access the stormwater easements to inspect the stormwater

..management facilities. .. The Owner . also.acknowledges. the Township's right,
upon notice to the Owner, to repair and or maintain the stormwater facilities in
accordance with the Stormwater Access and Maintenance Plan. All  costs,
including materials, labor, engineering, and legal costs of such repair or
maintenance activities shall be the sole responsibility of the Owner." In the event
of non-payment by the Owner, the Township shall seek legal options for receipt
of payment including placement of a Municipal Lien on the property.

Section 705. Post-Construction Maintenance Inspections

A

Stormwater facilities should be inspected by the land owner/developer or responsible
entity on the following basis:

1. Annually

2. During or immediately after every ten-year or greater storm event.

Documentation of inspections must be maintained by the owner and submitted to the
Township upon request.

Maintenance inspections may be performed by the Township to ensure proper
functioning of all stormwater facilities.

If the Township determines at any time that any permanent stormwater facility has been
eliminated, altered or improperly maintained, the owner of the property shall be advised
of corrective measures required and given seven (7) days to initiate appropriate action in
accordance with a time schedule dictated by the Township. If such action is not taken
by the property owner, the Township may cause the work to be done and charge all
costs to the property owners.

Section 706. Township Stormwater Maintenance Fund

A

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

1. If the stormwater facility is to be owned and maintained by the Township, the
deposit shall cover the estimated costs for maintenance and inspections for ten
(10) years. The Township Engineer will establish the estimated costs utilizing
information submitted by the applicant.

2. The amount of the deposit to the fund shall be converted to present worth of the
annual series values. The Township Engineer shall determine the present worth
equivalents, which shall be subject to the approval of the Township governing
body.

If a stormwater facility is proposed that also serves as a recreation facility (e.g., ballfield,
lake), the Township may reduce or waive the amount of the maintenance fund deposit
based upon the value of the land for public recreation purpose.

If at some future time a stormwater facility (whether publicly or privately owned) is
eliminated due to the instaliation of storm sewers or other facilities, the unused portion of
the maintenance fund deposit shall be applied to the cost of abandoning the facility and
connecting to the storm sewer system or other facility. Any amount of the deposit
remaining after the costs of abandonment are paid shall be returned to the depositor.
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ARTICLE Vill - ENFORCEMENT AND PENALTIES

Section 801. Right-of-Entry

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

Section 802. Notification

In the event that a person fails to comply with the requirements of this Part, or fails to conform fo.
the requirements of any permit issued hereunder, the Township shall provide written notification
of the violation. The notice will direct the responsible party to comply with all the terms of this
Part within seven (7) days, or such additional period, not to exceed thirty (30) days, as the
designated Township representative shall deem reasonable. In addition, the designated
Township representative shall give notice to the owner, applicant, developer, property manager
or other person responsible for the property or the violation that if the violation is not corrected,
the Township may correct the same and charge the landowner or other person responsible the
cost thereof plus penalties as specified herein for failure to comply.

Such notice shall be delivered by certified or registered mail; or by personal service; or if the
property is occupied, by posting the notice at a conspicuous place upon the affected property.

Section 803. Enforcement

The Township governing body is hereby authorized and directed to enforce all of the provisions
of this Part. All inspections regarding compliance with the Stormwater Management Site Plan
shall be the responsibility of the Township Engineer or other qualified persons designated by the
Township.

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

B. Adherence to Approved Plan

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

C. At the completion of the project, and as a prerequisite for the release of the performance
guarantee, the owner or his representatives shall:
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2.

Provide a certification of completion from an engineer, architect, surveyor or
other qualified person verifying that all permanent facilities have been
constructed according to the plans and specifications and approved revisions
thereto.

Provide a set of as-built drawings.

After receipt of the certification by the Township, a final inspection shall be conducted by
the governing body or its designee to certify compliance with this Part.

Prior to revocation or suspension of a permit, the governing body shall schedule a
hearing to discuss the non-compliance if there is no immediate danger to life, public
health or property.

Suspension and Revocation of Approvals -

1.

Any approvals issued under this Part may be suspended or revoked by the
governing body for:

a. Non-compliance with or failure to implement any provision of the
approval.
b. A violation of any provision of this Part or any other applicable law,

ordinance, rule or regulation relating to the project.

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

A suspended approval shall be reinstated by the governing body when:

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

b. The governing body is satisfied that the violation of the ordinance, law, or
rule and regulation has been corrected.

An approval that has been revoked by the governing body cannot be reinstated.
The applicant may apply for a new approval under the procedures outlined in this
Part.

Occupancy Permit

An occupancy permit shall not be issued until the stormwater facilities intended to manage the
runoff from the project area are completed and being maintained in accordance with the
approved stormwater plan. The occupancy permit shall be required for each lot owner and/or
developer for all subdivisions and land development in the Township.
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H.

Prohibited Discharges

Whenever the Township finds that a person has violated a prohibition or failed to meet a
requirement of this Part, the Township may order compliance by written notice to the
responsible person. Such notice may require without limitation:

1. The performance of monitoring, analyses, and reporting;

2. The elimination of prohibited discharges;

3. Cessation of any violating discharges, practices, or operations;

‘4. The abatement or remediation of storm water pollution or éontamiknation hazards

and the restoration of any affected property;

5. Payment of a fine to cover administrative and remediation costs;
6. The implementation of stormwater BMPs; and
7. Operation and maintenance of stormwater BMPs.

Failure to comply within the time specified shall also subject such person to the penalty
provisions of this Part. All such penalties shall be deemed cumulative and shall not
prevent the Township from pursuing any and all other remedies available in law or equity.

Section 804. Public Nuisance

A

B.

The violation of any provision of this Part is hereby deemed a Public Nuisance.

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

Section 805. Penalties

A

Anyone violating the provisions of this Part shall be guilty of a misdemeanor, and upon
conviction shall be subject to a fine of not more than $500 for each violation and
recoverable with costs. Each day that the violation continues shall be a separate
offense. '

In addition, the Township, through its solicitor, may institute injunctive, mandamus or any
other appropriate action or proceeding at law or in equity for the enforcement of this
Part. 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.

The cost of removal, fine and penalties hereinabove mentioned may be entered by the

Township as a lien against such property, or properties of individual members of a
Property Owners Association, in accordance with the existing provisions of the law.
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Section 806. Appeals

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

B. Any person aggrieved by any decision of the Township Zoning Hearing Board, relevant

to the provisions of this Part, 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.

ORDAINED and ENACTED this 6" day of June, 2016.
TOWNSHIP OF FERGUSON

— 7 7
By: C:?f"f}’ A A
Steve-iller, €hairman
[SEAL] Board of Supervisors

ATTEST:

By: D%A//d W

Mark A. Kunkle, Secfetary
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APPENDIX A

STORMWATER MANAGEMENT DESIGN CHARTS AND TABLES

TABLE A-1
DELETED

TABLE A-2
RUNOFF CURVE NUMBERS
(FROM NRCS (SCS) TR-55)

TABLE A-3
RATIONAL RUNOFF COEFFICIENTS
(ARON CURVES)

TABLE A-4
DELETED

TABLE A-5
MANNING ROUGHNESS COEFFICIENTS
FOR OPEN CHANNELS AND MANNING N VALUES FOR SHEET FLOW

TABLE A-6
MANNING ROUGHNESS COEFFICIENTS
FOR PIPES

TABLE A-7
PERMISSIBLE VELOCITIES FOR CHANNELS

TABLE A-8
SOILS IDENTIFIED IN THE CENTRE COUNTY SOIL SURVEY
AS ON FLOOD PLAINS OR ON TERRACES ABOVE FLOOD PLAINS



TABLE A1
IDF REGION 2 DESIGN STORM RAINFALL

DELETED
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TABLE A-2
RUNOFF CURVE NUMBERS
(FROM NRCS (SCS) TR-55)

TR-55
Curve Numbers For
Cover Description Average Hydrologic Soil Group
Land/Use Cover Type Imperviousness A B C D
{percent)
Open space (lawas, parks, golf courses,
n/a' 39 61 74 80
Good condition (grass cover greater
than 75%
Impervious areas:
Paved parking lots, roofs, driveways, - nfa 98 98 98 98
etc, (excluding right-of-way) :
Streets and roads:
Paved; curbs and storm sewers wa 98 98 98 98
(excluding right-of-way)
Paved; open ditches ‘ n/a 98 98 98 98
(including right-of-way)
Gravel (including right-of~way) 76 85 39 91
Urban Districts: '
Commercial and business 85 &9 92 94 95
Industrial 72 81 88 91 93 .
Residential Districts by average lot size:
: 1/8 acre or less (town houses) 65 77 85 S0 92
1/4 acre 38 61 75 83 87
1/3 acre 30 57 72 81 86
172 acre 25 54 70 80 85
1 acrz 20 51 68 79 84
2 acres 12 46 65 77 82
Woods: n/a 30 55 71 77
Brush: 35 56 76 77
Meadow: (In good condition) 30 58 71 78

* Not applicable
Source: United States Department of Agriculture, Soil Conversation Service, Engineering Division,
1986, “Urban Hydrology for Small Watersheds,” Technical Release 55, Washington, DC.
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TABLE A-3

RATIONAL RUNOFF COEFFICIENTS
(ARON CURVES)
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TABLE A-4

DELETED
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TABLE A-5

MANNING ROUGHNESS COEFFICIENTS

L Closed conduits:

A, Concrete pipe
B. Corrugated-metal pipe or pipe arch:
1.2 1/2 by 1/2 inch corrugation
(riveted) pipe:
2. Plain or fully coated
b. Paved invert {range values
are for 25 and 50 pereent
of circumference paved):
(1) Flow full depth
{2) Flow 0.8 depth
(3) Flow 0.6 depth
2.8 by 2-inch corrugation
(ficld balted)
C. Cast-iron pipe, uncoated
D, Steel pipe
E. Monolithic concrete:
1. Wood forms, rough
2. Wood forms, smooth
3. Steed forms
F. Cemented rubble masonry walls:
1. Concrete floor and top
2. Natural floor

. Open channels, lined (straight
alignment):
A, Concrete, with surfaces as
indicated:
1. Formed, no finish
2. Trowel finish
3. Float finish

4. Float finish, some gravel on bottom

5. Gunite, good section
&. Gunite, wavy section

B, Concrete, bottom float finished, sides

as indicated:
1. Dressed stone in mortar
2. Random stone in mortar
3. Cement rubble masonry
4. Cement rubble masonry, plastered
5. Dry rubble {riprap}
C. Gravel bottam, sides as indicated:
{. Formed concrete
2. Random stone in mortar
3. Dry rubble (riprap)
D. Asphalt
1. Smooth
2. Rough
E. Concrete-lined excavated mock:
" 1. Goad section

Manning's
n range

0.011-0.013

0.024

0.021-0.018
0.021-0.016
0.019-0.013

0.030
0.013
0.009-0.011

0.015-0.017
0.012-0.014
0.012-0.013

0.017-0.022
0.019-0.025

0.013-0.017
0.012-0.014
0.013-0.015
0.015-0.017
0.016-0.019
0.018-0.022

0.015-0.017
0.017-0.020
.. 0.020-0.025
0.016-0.020
0.020-0.030

0.017-0.020
0.020-0.023
0.023-0.033

0.013
0.016

0.017-0.020
0.022-0.027
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FOR OPEN CHANNELS AND MANNING N VALUES FOR SHEET FLOW

{11. Open channels, excavated (straight
alignment, natural lining):
A. Earth, uniform section:
1. Clean, recently completed
2. Clean, after weathering
3. With short grass, few weeds
* 4. In gravely soil, uniform section,
clean
B. Earth, faicly uniform section:
1. No vegetation
2. Grass, some weeds
3. Dense weeds or aquatic plants
in deep channels
4. Sides clean, gravel bottom
5. Sides clean, cobble bottom
C. Dragline excavated or dredged:
1. No vegetation
2. Light brush on banks
D. Rexk:
1, Based on design section
2. Based on 2ctual mean section:
a. Smooth ard uniform
b, Jagged and irrcgular
E. Channels not maintained, weeds
and brush uncut
1. Dense weeks, high as flow depth
2. Clean bottom, brush on sides
3, Clean bottomy, brush on sides,
highest stage of flow
4, Dense brush, high stage

_IV. Channels and swales w/maintained

Vegetation (values shown are for
velocities of 2 & 6 fps.):

A Depth of flow up 10 0.7 foot
1. Bermudagrass, Kentucky
bluegrass, buffalograss

s Mowed to 2 inches
b. Leagth 4-§ inches
2. Good stand, any grass:
2. Length about 12 inches
b, Length about 24 inches
3. Fair stand, any grass:
2. Length about 12 inches
b. Length about 24 inches
B. Depth of flow 0.7-1.5 feet:
1. Bermudagrass, Kentucky
bluegrass, buffalograss:
a Mowed to 2 inches
b, Length 4 to 6 inches
2. Good stend, any grass:
s. Length about 12 inches
b. Length about 24 inches
3. Fair stand, any grass:
a, Length sbout {2 inches
b. Length about 24 inches

Manning's
n rangs

0.016-0.018
0.018-0.020
0.022-0.027

0.022-0.025

0.022-0.025
0.025-0.030

0.030-0.035
0.025-0.03¢
0.030-0.040

0.028-0.033
0.035-0.050

0.035
0.035-0.040
0.040-0.045
0.080-0.120
0.050-0.080

0.070-0.110
0.100-0.140

0.045-0.070
0.050-0.080

0.090-0.180

0.150-0.360

0.080-0.140
0.13¢-0.250

0.035-0.050
0.040-0.060

0.070-0.120
0.100-0.200

0.060-0.100
0.090-0.170



V. Sueet and expressway guttars:
A. Concrete gutter, troweled finish
B. Asphalt pavement:

1. Smooth texture
2. Rough texture
C. Concrete gutter with asphalt
pavement
1. Smooth
2. Rough
D. Concrete pavement:
1. Float finish
2. Broom finish
E. For gutters with small slope,
increase ahove values of x by

V1. Natural stream channels:
A. Minor streams (swrface width at
flood stage less than 100 feet):
1. Fairly regular scetion:
a. Some grass & weeds, litde
or no brush
b. Dense growth of weeks,
depth of flow materially
greater than weed height
c. Some weeks, light brush
on banks
d. Some weeks, heavy brush
on banks
e, Sore weeks, dense willows
an banks
f. For trees within channel
with branches submerged

at high stage, increase all above

values by
2., Irregular sections, with pools,

slight channel meander; increase

given in | a-c about

3. Mountain streams, no vegetation

in channel, banks ususlly steep,
trees and brush along banks
submerged at high stage

Manning's
- nrange
0.012
0.013
0.016
0.013
6.015
0.014
0.015

0.002

0.030-0.035

0.035-0.050
0.035-0.050
0.050-0.070

0.060-0.080

0.010-0.020

0.010-0.020

a. Bottom of gravel, cobbles and
few boulders
b. Bottom of cobbles, with large
boulders
B, Floodplains (adjacent to natural
streams):
1. Pasture, no brush:
. Short grass
b. High grass
2. Cultivated arcas:
2. No crap
b. Mature row crops
.6 Mature ficld crops
3. Heavy weeds, scaltered brush
4. Light brush and trees:
s Winter
b. Summer
5. Medium to dense brush:
2. Winter
b. Summer
§. Dense willows, sumumer, not bent
over by current
7. Cleared land witree stumps,
100-150 per acre:
a. No sprouts
b. With heayy growth of sprouts
8. Heavy stand of timber, a fow down
trees, litle undergrowth:
a. Flood depth below branches
b. Flood depth reaches branches
C. Major streams (surface width at
flood stage more than 100 feet):
Roughness coefficient is usually
less than for minor streams of less
effective resistance offered by
irregular banks or vegetation on
banks. Values of n may be somewhat
reduced. Follows recommendation in
publication cited if possible. The
value of n for larger streams of most
regular section, with no boulders or
brush, may be in the range of

Manning's
nrange
0.040-0.050

0.050-0.070

0.030-0.035
0.035-0.050

0.030-0.040
0.035-0.045
0.040-0.050
0.050-0.070

0.050-0.060
0.060-0.080

0.070-0.110
0.100-0.160

0.150-0.200

0.040-0.050
0.060-0.080

0.100-0.120
0.120-0.160

0.028-0.033

MANNING'S ROUGI;INESS COEFFICIENTS FOR SHEET FLOW

SURFACE DESCRIPTION

Smooth surfaces (concrete, asphalt,
gravel, or bare soif)
Fallow (no residue)
Cultivated soils:
Residue cover 20%
Residue cover 20%

0,011

i SURFACE DESCRIFTION

Grass:
. Short grass prairie

Dense grasses
Bermudagrass

Range {natural)
Woods:

Light underbrush
Dense underbrush

Source: Chow, V.T., 1959, “Open Channel Hydraulics,™ McGraw Hill, New York.
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TABLE A-6
MANNING ROUGHNESS COEFFICIENTS

FOR PIPES
Description Ce
Smoath-roil plastic pipe -0.011
Conercte pipe 0.012
Smooth-lined corrugated metal pipe 0.012
Corrugated plastic pipe 0.024
Annular corrugated steel and aluminum
Alloy pipe (plain or palymer coated)
223" x U2 corrugstions i 0.024
3" x 1" corrugations 0.027
5" x 1™ comugations 0.025
6" x 2" corrugations 0.033
Helically cdrrugated steel and aluminum } R
Alloy pipe (plain or polymer coated) 0.024

3"x 1%, 57 x 1™ or 6" x 2" corrugations

Helically corrugated steel and aluminum

Alloy pipe (plain or polymer coated)
2 273”7 x 1/2” corrugations

a. lower coefficients@

18" diamcter 0.014
24" diameter 0.016
36" diameter 0.019
48" diameter 0.020
60" diarneter or larger . 0.021
b, Higher cocflicients A 0.024
Annular or Hhlically corrugated steel or

aluminum alloy pipe arches ar other on- 0.024
cireular conduit {plain or polymer coated)

Vitrified clay pipe 0.012
Ductile iron pipe 0.013

®Use the lower coctlicient if any one of the following conditions apply:

a A storm pipe longer than 20 diameters, which directly or indirectly connects to an inlet or manhole, located in
swales adjacent to shoulders in cut aress;'shoulders in cut arcas or depressed medians.

b. A storm pipe which is specially designed 1o perform under pressure.

AUse the higher cocfficient if any onc of the follcwing conditions apply?

& A storm pipe which directly or indircctly connects to an inlet or manhole located in highway pav:mcnt
sections or adjacent to curb or concrete median barrier.

b. A storm pipe which is shorter than 20 diameters long.

¢ A sworm pipe which is partly lined helically corrugated metal pipe. -

In considering cach factor more critical, judgement is necessary if it is kept in mind that any condition that causes
rbulence and retards flow results in a greater value of “n.”

Qutlet velocity for bituminous paved invert shall be determined based on a2 25% mducﬁon in Maaning’s roughness

coefficient, *n."”
Source: Pennsyivania Dcpamm:rxt of Transportation Design Manual, Part 2, January 1990,
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TABLE A-7
PERMISSIBLE VELOCITIES FOR CHANNELS

Maximum Permissible Velocities in Bare Earth Channels -For Straight Channels where slope < .02 f/ft

Clear Water Water Transporting
Soil Materials n* (v ips) Colloidal Silts (V fps)
Fine sand, noncolloidal .020 1.50 2.50
Sandy loam, noncolloidal 020 1.75 2.50
Silt loam, noncolloidal 020 2.00 3.00
Alluvial silts, noncolloidal 020 2.00 3.50
Ordinary firm loam 020 2.50 350
SHfT clay, very colloidal 025 3.75 5.00
Shales and hardpan 025 6.00 6.00
Fine Gravel 020 2.50 . 5.00
Graded Joam - cobbles : )
{when noncolleidal) 030 . 3.75 5.00
Graded silt - cobbles
(when poncolloidal) .030 4.00 5.50
Coarse gravel noncolloidal 025 4.00 6.00
Cobbles and shingles 035 5.00 5.50

* Listed n values assume good to excellent construction techniques which produce uniform channel
dimensions. Values should be adjusted, by use of SCS Engineering Handbook #5, Supplement B, for
other construction conditions.

TABLE A-5.2 Maximum Permissible Velocities for Channels Lines with Vegetation

Slope Permissible Velocity ft/sec.
Range Erosion’ Easily’
Cover Percent Resistant Soil Eroded Soil

Kentucky Bluegrass <3| 7 5 .
Tall Fescue 5-10 6 4

> 10 5 3
Grass Mixture <35 5 4
Reed Canarygrass 5-10 4 3
Sericea Lespedeza
Weeping Lovegrass <5 3.5 25
Redtop
Red Fescue
Annuals
temporary cover only
Sudangrass <5 3.5 2.5

! Cohesive (clayey) fine grain soils and coarse grain soils with a plasticity index of 10 to 40 (CL,
CH, 8C, & GC).

? Soils that do not meet the requirements for erosion resistant soils.

3 Use velocities exceeding 5 ft./sec. only where good cover and proper maintenance can be obtained.
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TABLE A-8
SOILS IDENTIFIED IN THE CENTRE COUNTY SOIL SURVEY
AS ON FLOOD PLAINS OR ON TERRACES ABOVE FLOOD PLAINS

.Allegheny Series Allegheny silt loam (AIB)

Atkins Series Atkins silt loam (At)

Basher Series Basher loam (Ba) _
Chagrin Series Chagrin Soils (Ch)

Dunning Series Dunning silty clay loam (Du)
Lindside Series Lindside soils (Lx)

Melvin Series Melvin silt loam (Mm)

Monongahela Series Monongahela silt loam (MoB)

Philo Series Philo loam (Ph), Philo and Atkins very stony soils (Pk)
Pope Series Pope soils (Po)
Purdy Series Purdy silt loam (Pu)

Tyler Series Tyler silt loam (Ty)
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APPENDIX C

OPERATION AND MAINTENANCE AGREEMENT

STORM WATER MANAGEMENT AGREEMENT
(DECLARATION OF STORMWATER ACCESS AND MAINTENANCE EASEMENT)

THIS AGREEMENT made this day of 20 , by and between
Ferguson Township located at 3147 Research Drive, State College, PA 16801 (hereinafter

referred to as “Township”) and (hereinafter, whether singular or plural,
referred to as “Grantor”) with a mailing address of .

BACKGROUND

Grantor is the owner of the premises located at in the Township of
Ferguson, Centre County, Pennsylvania, as more specifically described in a deed recorded in
Deed Book Page in the office of the Recorder of Deeds in and for Centre
County, Pennsylvania, and shown on the plan for

prepared by Drawing No. dated

and last revised (hereinafter referred to as the “Premises”).

Prior to commencing regulated activities, Grantor is required under Chapter 26 of the Code of
Ordinances of Township, (the “Ordinance”) to file a Stormwater Management Site Plan with and
obtain approval of Township. Section 704 of the Ordinance requires that Grantor's Stormwater
Management Site Plan be accompanied by a Declaration of Stormwater Access and
Maintenance Easement (DSAME) which identifies the ownership of and the method of
administering and maintaining, all permanent storm water management facilities.

The purpose of this Agreement is to describe the ownership and maintenance responsibilities for
the storm water facilities which will be installed on the premises, to impose the ownership and
maintenance responsibilities upon Grantor, his heirs, personal representatives, and assigns and
upon successor owners of the Premises, and set forth the rights of the Township with regard to
these facilities.

NOW, THEREFORE, intending to be legally bound hereby and in consideration of receiving
approval of the Final Plan and associated storm water management plan (hereinafter both plans
are collectively referred to as the “Final Plan”) from Township, Grantor, for Grantor and the heirs,
successors, personal representatives and assigns of Grantor, covenant and declare as follows:

1. The storm water facilities will be owned and maintained by Grantor, his heirs, personal
representatives, successors and assigns. All costs of maintenance shall be the
responsibility of the Grantor, his heirs, personal representative, successors, and

85



assigns. No alteration of the storm water facilities is permitted without formal plan
approval by the Pennsylvania Department of Environmental Protection (DEP), the
Centre County Conservation District (CCCD) and the Township.

2. All drainage courses, swales, storm water inlets, pipes, conduits, detention basins and
other storm water facilities shall be installed, constructed and maintained in good repair
to Township standards by Grantor, his heirs, personal representatives, successors, and
assigns, in conformance with the Final Plan as recorded in the Office of the Recorder of
Deeds in and for Centre County, and in a manner sufficient to meet or exceed the
performance standards and specifications set forth on the Final Plan as approved by
Ferguson Township and recorded in the Office of the Recorder of Deeds in and for
Centre County . These responsibilities shall include, but not be limited to, the following:

a. Lining and fertilizing vegetated channels and other areas according to the
specifications of the Erosion and Sedimentation Control regulations of the
CCCD.

b. Reestablishment of vegetation by seeding and mulching or sodding of scoured
areas or areas where vegetation has not been successfully established.

c. Mowing as necessary to prevent growth of invasive species of weeds, brush or
trees to allow for proper function of the facilities, stormwater storage and flow,
and observation and inspection of facilities to allow for filling holes of burrowing
animals in basin embankments and remediation of sinkholes.

d.. Removal of silt from all permanent structures which trap silt or sediment in order
to keep the material from building up in grass waterways and at the outlet
structure thus reducing their capacity.

e. Regular inspection of the facilities to assure proper maintenance, care and
function.

f.  All pipes, swales, inlet structures and outlet structures, and detention facilities
shall be kept free of any debris or other obstruction, and

g. Maintained so the facilities will function in accordance with the approved
stormwater basin design.

3. Grantor, for himself, his heirs, personal representatives, successors and assigns,
agrees that the failure to maintain all drainage courses, swales, storm water inlets,
pipes, conduits, detention basins, and other storm water management facilities in good
repair to Township standards in conformance with this Agreement and Final Plan as
approved by Township, and recorded in the Office of the Recorder of Deeds in and for
Centre County, shall constitute a violation and shall be abatable by the Township as
such in accordance with the terms of this Agreement and the Township Ordinances.

4. Grantor, for himself, his heirs, personal representatives, successors and assigns,
authorize the Township, at any time and from time to time, by its authorized
representatives, to enter upon the Premises to inspect the storm water facilities.
Township shall not conduct any invasive inspections or testing without the approval of
Grantor, which shall not be unreasonably withheld.
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5.

The Township, upon reasonable notice (which shall include a detailed description of all
claimed deficiencies), may require that Grantor, for himself, his heirs, personal
representatives, successors and assigns or any future occupant of the Premises or any
part thereof, take corrective measures as may be reasonably necessary to bring the
Premises into compliance with this Agreement and with the Final Plan as approved by
Ferguson Township and recorded in the Office of the Recorder of Deeds in and for
Centre County.

Upon the failure of the owner or occupier of the Premises or any part thereof to comply

with the terms of this Storm Water Management Agreement or to take corrective
measures following reasonable notice from the Township and opportunity to cure, the
Township, through its authorized representatives, may take such corrective measures
as may be reasonably necessary to bring the Premises into compliance with this
Agreement and with the Final Plan as approved by the Township-and recorded in the
Office of the Recorder of Deeds in and for Centre County, including , but not limited to,
the removal of any blockage or obstruction from drainage pipes and swales and the
replacement of any pipes or outlet structures which cease to function in a capacity
consistent with the approved stormwater plan accompanying the recorded Final Plan
and may charge the cost thereof to Grantor, his heirs, personal representatives,
successors and assigns, or any occupant of the Premises or any part thereof and, in
default of such payment which continues beyond sixty (60) days from Grantor’s receipt
of a detailed invoice for same, may cause a lien to be imposed upon the Premises or
any part thereof or against the individual property owners who are members of any
Home Owner’s Association or Condominium Unit Owner’s Association.

If ownership or maintenance responsibility of the storm water facilities is to be assigned
to a Home Owner’s Association, Condominium Unit Owner's Association, or similar
entity, the Township shall be notified prior to such assignment.

Grantor hereby imposes upon the Premises for the benefit of all present and future
owners of the Premises or part of the Premises, the Township, and all other property
owners affected by the storm water facilities, the perpetual right, privilege and easement
for the draining of storm water in and through the drainage courses, swales, storm water
inlets, pipes, conduits, detention basins, and other storm water facilities depicted on the
plan or plans submitted to the Township or hereafter made of record and now or
hereafter installed on or constructed upon the Premises and , in addition, easements of
access to the storm water facilities, as described in the attached Exhibit that provides a
metes and bounds description of the easement. No structures are permitted within the
easement and no grading that will adversely impact the function of the stormwater
facilities within the easement shall occur. Barriers, fences or other obstructions that
may impede storm water flow are not permitted in the easement area.

Grantor for himself, his heirs, personal representatives, successors and assigns
agrees to indemnify Centre County, the Township and all of its elected and appointed
officials, agents, and employees (hereinafter collectively referred to as the
“Indemnities”) against, and hold Indemnities harmless from any and all liability, loss or
damage, including attorney’s fees and costs of investigation and defense, as a result of
claims, demands, costs or judgments against Indemnities which arise as a result of this
agreement, the design, installation, construction, or maintenance of the storm water
facilities by Grantor for himself, his heirs, personal representatives, successors and
assigns. In no event shall Grantor be required to indemnify the Indemnities from any
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liability, loss, or damage resulting from the negligence or willful mlsconduct of
indemnities.

10. Grantor’s personal liability under this Agreement shall cease only at such time as:

11.

12.

a. All storm water management facilities have been constructed in accordance
with the specifications of the Ferguson Township Code of Ordinances and the
approved Final Plan(s); and

b. The storm water management facilities have been inspected and approved by
the engineer authorized to conduct such inspections; and

c. Allfinancial security, including any maintenance security, posted by Grantor for

-stormwater management facilities-have-beenreleased; and -

d. The Grantor shall include in all deeds of conveyance for the Premises or any
part thereof, and transferred ownership, the following language: “The
aforedescribed property is under and subject to a Storm Water Management
Agreement(s) with Ferguson Township as recorded in the Recorder’s Office of
Centre County, as amended or modified from time to time, and may be subject
to liens for costs associated with failure to maintain common area stormwater
features”. Furthermore, if the Property is part of a condominium or uniform
planned community, the deed shall also contain a reference to the recording
information for the applicable declaration.; and

e. Grantor has transferred all lots to be created from the Premises which are
subject- to a stormwater easement(s) to third parties, or alternatively has
assigned its ownership and maintenance obllgatlons o an association pursuant
to Paragraph 7 above.

Notwithstanding the foregoing, Grantor's personal liability shall continue for any
violations of this Agreement and Declaration of Easement which occurred prior to the
occurrence of items (a) through (e) above, or in the event the storm water facilities
were not completed, inspected, or approved as set forth in (a) through (d) herein.

It is the intent of the parties to this Agreement that personal liability and maintenance
obligations shall pass to subsequent title owners upon change in ownership of the
Premises or any lot created from the Premises, and such subsequent owners shall
assume all personal liability and maintenance obligations for the time period during
which they hold title. Personal liability shall remain for any violations of this Agreement
and Declaration of Easement which occurred during the period in which an owner held
title.

This Agreement shall be binding upon the Grantor, for himself, his heirs, personal
representatives, successors and assigns of Grantor, and all present and future owners
of the Premises or any part thereof and shall be recorded in the Office of the Recorder
of Deeds of Centre County in order to give notice to future owners of the Premises of
their duties and responsibilities with respect to the storm water facilities. The Grantor
shall include in all deeds of conveyance for the Premises or any part thereof, and transferred
ownership, the following language: “The aforedescribed property is under and subject to a
Storm Water Management Agreement(s) with Ferguson Township as recorded in the
Recorder's Office of Centre County, as amended or modified from time to time.
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13.

14.

15.

Furthermore, if the Property is part of a condominium or uniform planned community, the
deed shall also contain a reference to the recording information for the applicable
declaration.”

This Agreement may be amended only by written instrument signed on behalf of all
owners of the Premises and the Township and shall be recorded in the Office of the
Recorder of Deeds of Centre County. The assignment to a Home Owner’s Association,
Condominium Unit Owner’s Association, or similar entity, pursuant to Section 7 above,
shall not be considered an amendment to this agreement.

When the sense so requires, words of any ;gender used in this Agreement and
Declaration of Easement shall be held to include the plural and vice versa.

In case any provision contained in this agreement is declared invalid for any reason,
such invalidity shall not affect the other provisions hereof.
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IN WITNESS WHEREOF, the undersigned have caused this Agreement and Declaration to be
executed on the day and year first above written.

GRANTOR , TOWNSHIP

Chair Board of Supervisors

Secretary Board of Supervisors

COMMONWEALTH OF PENNSYLVANIA:

COUNTY OF CENTRE:
On this the___day of 20 . before me, a notary public, the undersigned officer,
personally appeared , known to me (or satisfactorily proven) to be the

person whose name is subscribed to the within instrument, and that he executed the same for
the purposes therein contained.

IN WITNESS WHEREOF, | have hereunto set my hand and official seal.

Notary Public

COMMONWEALTH OF PENNSYLVANIA:

COUNTY OF CENTRE:
On this the___day of 20 . before me, a notary public, the undersigned officer,
personally appeared , Chairman of the Ferguson Township Board of

Supervisors, known to me (or satisfactorily proven) to be the person whose name is subscribed
to the within instrument, and that he executed the same for the purposes therein contained.

IN WITNESS WHEREOF, | have hereunto set my hand and official seal.

Notary Public

ORDAINED AND ENACTED this 6" day of June, 2016
FERGUSON TOWNSHIP BOARD OF SUPERVISORS

Steve Miller, Chairman
[SEAL]
ATTEST:

Mark A. Kunkle, Secretary
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