e
i _—'iéz‘:_-
’.’:’E%ﬂ'ﬁ‘a\‘-}“‘a‘ﬁ!_!.

it i
e

Sl
s




TURTLE CREEK WATERSHED
STORMWATER MANAGEMENT PLAN

TABLE OF CONTENTS
PAGE NO.
EXECUTIVE SUMMARY
INTRODUCTION .....cocueerreeneruesnsssesnssssssssssessesssssssssassessessesssssssssassassssssssssssssssssssssssasassssssssans 1
RECOMMENDATIONS ......cccivirissincissesssnsssessnssissesssssnisasssessssssssssessassssssssssssassassssassssassssss 1
TECHIUCAL .....cveeieerccecnrcrersiiinisiensstcstessansstessesssesssssssessssnssnessnsssanssssessassansasasssossassas 1
MANAZEIMNENL .....ccoereriniinisessensseressecsacssscssacssnssanssrsssassssasssessassssasssssssssssasssnessnssssssns 2
CONTENTS OF THE PLAN .....cooceiiinvinnienniiseesssnssesssmsssesssnsssnsssnsssesssssssssssnsesssssnsssssssassaness 2
EXISTING RUNOFF CHARACTERISTICS ........cocvinvirinrisecssnssseccssssssesssnsssssssesssesssssssasssne 3
General INfOrmMAtiON .......ccccvervesieissseiscsresencessansssssssassessasassanessssssssasssssasssasasssssssssssss 3
Subbasin Physical CharacteriStiCs .......ccecrrvemreisrisnraseensnesnrssensssssssessnsssssonnsssssnsenans 5
Subbasin Hydrologic CharaCteriStiCs .........ccesverseresrensenssnnssnscsnecssnasueessnsseesssssssssneanns 5
Stream Reach Hydrologic Characteristics T 7
Rainfall ChAaraCteriStiCS ......ccecrrrssarsrssercssssssssssesnssencesserasassessssesssnesssssesssasesssessansssnsnans 8
SURVEY OF SIGNIFICANT OBSTRUCTIONS .......ccoocivieiireissecssecsssssecssescsnosssesssassssssasans 8
ASSESSMENT OF POTENTIAL LAND DEVELOPMENT PATTERNS..........cccoecevveennernnes 9
DEVELOPMENT IN FLOOD HAZARD AREAS .........cccnnessinsnnssnnssnnississsassnsssnessasssssones 9
SURVEY OF DRAINAGE PROBLEMS ..........ccciiessnsnsnnissanssesssncsssssansssersssesssessassssassnessns 10
REVIEW OF STORMWATER COLLECTION SYSTEMS ......ccovcvivvnncsinensnsssensenssnnsnnens 11
ASSESSMENT OF ALTERNATIVE RUNOFF CONTROL TECHNIQUES .........c.cceceuees 11

IDENTIFICATION OF EXISTING AND PROPOSED FLOOD CONTROL PROJECTS .. 12
DESIGNATION OF AREAS TO BE SERVED BY STORMWATER

COLLECTION AND CONTROL FACILITIES IN THE FUTURE.........ccccccoeeneens 12
IDENTIFICATION OF FLOOD PLAINS WITHIN THE WATERSHED ........c.cccccevenneen. 12
CRITERIA AND STANDARDS FOR STORMWATER RUNOFF CONTROL ................. 12

ACHVILIES COVETEU ......cocvvneererrrerreneeereerssssnsecssssnseesessassnssesnesssssssnasessasessssssnsansressans 13

General Performance Standards .........ccooveceerreccccseeneecresssnnnssesasesssnanessensscssssnensssnsnens 13

Specific Technical Standards ........ccceeeeisecsnssrecsrcssuensunsseessacesessanssssssssessnnsssessansas 14
PRIORITIES FOR PLAN IMPLEMENTATION .......ccoceceireeeesissersasssssessesaessessassssssssesensens 17
PROVISIONS FOR REVIEWING, REVISING AND UPDATING THE PLAN.................. 20

TheChestertngneers



TABLE OF CONTENTS

(CONTINUED)
PAGE NO.
APPENDIX A: MODEL ORDINANCES
SECTION 101 - GENERAL PROVISIONS .......ccctcviinminrnnsinnennsniennsesnesssssssessssssssssacsses A-1

SECTION 102 - STORMWATER MANAGEMENT PERFORMANCE STANDARDS .. A-2
SECTION 103 - DESIGN CRITERIA FOR STORMWATER

MANAGEMENT CONTROLS .......cooeininrrcnietennnenesninsnesnnssssesseens A-7
SECTION 104 - EROSION AND SEDIMENTATION CONTROLS. ...........ccccvecrursnrenees A-11
SECTION 105 - MANINTENANCE OF STORMWATER

MANAGEMENT CONTROLS. ........cccevvirinrintnnninsinninissessessnssssansanens A-11
SECTION 106 - STORMWATER PLAN REQUIREMENTS........cccccoveevueennecsenerecssacsaess A-13
SECTION 107 - PLAN REVIEW PROCEDURES .........cccosvureunsnernsnrsnsenssncsncssnsansnessnns A-16
SECTION 108 - STATUS OF THE STORMWATER PLAN AFTER

FINAL APPROVAL ......uiiieeenercssnnsnenssnnsnssnssssessansssansessassssnsssssessssess A-18
SECTION 109 - STORMWATER PLAN MODIFICATIONS .......ccccoccervenursnesursansacsnees A-19
SECTION 110 - INSPECTIONS OF STORMWATER

MANAGEMENT CONTROLS.........ccccecenrunuerensnersassnsssassessnssacssssnsnasens A-19
SECTION 111 - FINANCIAL GUARANTEES AND DEDICATION

OF PUBLIC IMPROVEMENTS ......cociniicennninininissnesssnssnesssesensssnnans A-20
SECTION 112 - FEE SCHEDULE .......cccccvimtinicsnnisensinssnsincessnsssssascsssssssessnsssssssssssssesaes A-21
SECTION 113 - ENFORCEMENT PROCEDURES AND REMEDIES ...........ccccceenvennee A-21
SECTION 114 - DEFINITIONS .......cconviirernieisnirenssnesssessaessiossasssssssnsssesssssssssssesssasssarsase A-23

SUBDIVISION/LAND DEVELOPMENT ORDINANCE -
ASSIGNED RELEASE RATE PERCENTAGES .........cccccenerruccsrensanees A-27

MODEL STORMWATER MANAGEMENT PROVISIONS FOR
THE MUNICIPAL ZONING ORDINANCE........ccoceesursurerersnsrssarcsanse A-28

TheChestertngineers



TURTLE CREEK WATERSHED
STORMWATER MANAGEMENT PLAN

EXECUTIVE SUMMARY

INTRODUCTION

The stormwater management plan for the Turtle Creek watershed has been prepared by Allegheny and
Westmoreland counties in order to meet the requirements of the Pennsylvania Storm Water Manage-
ment Act (Act of October 4, 1978, P.L. 864 No. 167).

This law, commonly referred to as Act 167, requires that Pennsylvania counties prepare and adopt
stormwater management plans for each watershed within its boundaries. It also requires that, within
six months after a watershed plan has been adopted by a county and approved by the Pennsylvania
Department of Environmental Resources (DER), municipalities within the watershed must amend or
enact ordinances to regulate development and other land alterations in accordance with the standards
included in the adopted plan.

Each watershed plan must contain provisions to insure that development or activities in each
municipality in the watershed do not adversely affect health, safety and property in other municipalities
within the watershed and in basins to which the watershed is tributary.

In addition, every entity or individual who alters or develops land in a manner which affects stormwater
runoff must implement stormwater control measures consistent with the adopted watershed plan.

The plan provides a foundation for future cooperative action which may lead to more effective and
economical ways to manage stormwater flows.

RECOMMENDATIONS
Technical

In the absence of watershed wide planning for the regulation of stormwater flows, municipalities and
developers have generally assumed that downstream harm could be avoided if stormwater runoff from
a development site was not permitted to exceed the peak flows that left the area prior to development.
A major finding of the engineering analyses upon which this stormwater management plan is based is
that the avoidance of downstream harm cannot always be assured by simply restricting discharges from
new land development to the predevelopment rates. In fact, the use of stormwater detention facilities
toreduce peak discharges can actually resultin increases todownstream discharges. Such facilities limit
peak discharges by extending the duration of time over which the stormwater leaves the site. This
attenuation of maximum discharge rates may create conditions under which peak discharges from one
or more tributary areas may occur simultaneously, thereby increasing total in-stream peak discharges.
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In order to avoid such situations, this plan presents a standard for the control of stormwater runoff which
is considers the interaction of runoff contributions from subareas or subbasins throughout the watershed
and which considers the magnitude, duration and rate of stormwater flow together with the times at
which peak rates of discharge arrive at various downstream locations. This standard, termed the “release
rate percentage” combined with specified criteria define appropriate design storm characteristics
required for computational purposes, are the primary technical plan elements which serve as the basis
of this stormwater management plan and recommended municipal stormwater control ordinance and
regulation provisions.

Management

The planning mandate of Act 167 can be achieved through the enactment and enforcement of municipal
ordinances and regulations which incorporate the release rate percentage and associated criteria and
standards presented in the plan. The implementation of the regulations will require continuing
involvement by all of the municipalities in the watershed and the counties of Allegheny and
Westmoreland.

The plan describes the roles of local municipalities, the counties and the Turtle Creek Watershed
Association in ongoing stormwater management activities. As is required by Act 167, the municipali-
ties are given the responsibility for adopting and enforcing relevant stormwater control requirements.
The counties are delegated responsibility for updating the plan as specifically required by Act 167. It
is also recommended that the counties monitor the status of enforcement of stormwater management
requirements and provide review services as necessary to assist the municipalities in discharging their
responsibilities. The planrecognizes the Turtle Creck Watershed Association and recommends that the
Association play an informal role in stormwater management by providing a forum for information
exchange, technology transfer and monitoring of stormwater management effectiveness.

CONTENTS OF THE PLAN

The Stormwater Management Plan for the Turtle Creek Watershed includes this document and a report
titled Turtle Creek Watershed Act 167 Stormwater Management Plan (main plan document), including
appendices and additional unpublished supporting documentation.

Section 5 of Act 167 specifies that a watershed plan shall include the thirteen elements listed below.

1. Asurvey of existing runoff characteristics in small as well as large storms, including the impact
of soils, slopes, vegetation and existing development.

2. A survey of existing significant obstructions and their capacities.

3. Anassessmentof projected and alternative land development patterns in the watershed and the
potential impact on runoff quantity, velocity and quality.
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4. An analysis of present development in flood hazard areas and its sensitivity to damage from
future flooding or increased runoff.

5. A survey of existing drainage problems and proposed solutions.
6. A review of existing and proposed stormwater collection systems and their impacts.

7. An assessment of alternative runoff control techniques and their efficiency in the particular
watershed.

8. An identification of existing and proposed State, Federal and local flood control projects
located in the watershed and their design capacities.

9. A designation and description of those areas to be served by stormwater collection and control
facilities within a ten-year period.

10. An identification of flood plains within the watershed.

11. Criteria and standards for the control of stormwater runoff from development activities which
are necessary to minimize dangers to property and life and carry out the purposes of Act 167.

12. Priorities for implementation of action within the plan.

13. Provisions for periodically reviewing, revising and updating the plan.
Each of these topics is addressed in the main plan document. Summaries of the findings and
recommendations relative to these topics are provided in this Executive Summary in the order listed
above.
EXISTING RUNOFF CHARACTERISTICS
General Information
The Turtle Creek Watershed is situated in Allegheny and Westmoreland counties in southwestern
Pennsylvania. The watershed encompasses approximately 95,000 acres, roughly 66 percent of which

liein Westmoreland County. A general watershed map, together with a listing of affected municipalities
is provided in Figure 1 of this document and Figure ITI-1 in the main plan document.
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The basin has an approximately oval shape, the length of which is approximately 18 miles. Named
tributaries to Turtle Creek are listed below:

Abers Creek Fourth Street Run

Bull Run Haymakers Run

Bushy Run Humms Run ’
Brush Creek Lynn Run

Chalfant Run Lyons Run

Coal Run Pine Hollow Run

Dirty Camp Run Sawmill Run

Duffs Run Thompson Run

Falis Creek Tinkers Run

An extensive general description of the Turtle Creek Watershed is presented in Section Il of the main
plan document.

Existing and potential future runoff characteristics were described using the Penn State Runoff Model
(PSRM). PSRM is a computer model which was developed at the Pennsylvania State University in the
mid-1970’s. PSRM has gained broad acceptance as a stormwater runoff modeling tool, particularly
with respect to Act 167 stormwater management planning. The model generates runoff flow
information for selected points within a drainage system as the sum of flows contributed from tributary
subareas. This is accomplished by estimating runoff generated in each defined subarea based upon the
physical characteristics of the area and defined rainfall characteristics and then routing that runoff
through the drainage system in accordance with the hydraulics of the channels and conduits comprising
the system. A detailed discussion of the development and use of the PSRM is provided in Section IV
of the main plan document.

The general input requirements of PSRM include the following parameters:
1. watershed representation data
A tributary area (subbasin) physical features
B. tributary area (subbasin) hydrologic features
C. drainage (reach) system features
2. rainfall inputs

A. rainfall volumes
B. rainfall distribution
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Subbasin Physical Characteristics

The first step in developing the PSRM input database was the delineation of subbasins within the
watershed. Due to the size of the watershed, it was first divided
into eight subbasins which, in turn, were further divided into a total of 533 subbasins. Subbasin
boundaries were defined so as to as closely as practical produce hydrologically homogeneous areas as
well as to adequately model hydrologically significant features such as tributaries, major storm sewers
and significant obstructions. The size of the subbasins average 178 acres. Delineated subbasins are
illustrated in Plate IV-1 of the main plan document.

The boundaries of the delineated subbasins were digitized and overlaid over elevation information
obtained from United States Geological Survey (U.S.G.S.) digital elevation models. These data were
analyzed using ERDAS™ and ARC/INFO™ image analysis and geographic information system (GIS)
software to determine subbasin areas, land slopes, overland flow lengths and centroids.

Subbasin Hydrologic Characteristics

The principal subbasin characteristics of interest included the composite Soil Conservation Service
(SCS) runoff curve number and percentage of impervious area for each subbasin. Percentof impervious
area is defined as the percentage of the total subbasin area covered by surfaces which are essentially
impermeable to water. The runoff curve number is an indication of the amount of surface runoff which
may be expected to be produced as a result of a rainfall event. This runoff potential is influenced by
land cover and soil conditions. The determination of impervious percentages and curve numbers
required the classification of land cover and soil types.

Land cover / land use classifications were determined throughout the Turtle Creck Watershed using
remote sensing and digital image analysis techniques. The imagery used in this analysis came from three
sources. Landsat Thematic Mapper (TM) and SPOT satellite digital images were used to delineate land
cover classes which were then verified using National High Altitude Photography (NHAP) photo-

graphs.

The Thematic Mapper data used were collected on July 3, 1988. Bands 1, 2, 4 and 5 were used in the
classification combining SPOT panchromatic and TM data. The SPOT panchromatic image was
acquired using the SPOT1 (Satellite Pour I’'Observation de la Terre) High Resolution Visible sensor
aboard the SPOT 1 satellite at4:38 pm on August 15,1987. The NHAP photographs used in this analysis
were taken during April 1986 using color infrared film.

Land use information was derived from the 30 meter TM multispectral data enhanced with the 10 meter
SPOT panchromatic imagery. The land cover classes were assigned based on the appearance of the land
cover class in the NHAP photographs. The NHAP photographs were used in this project as *‘ground
truth”. A total of 60 land cover classes were identified during the unsupervised classification. These
classes were subsequently aggregated into eight broader classes for mapping and presentation purposes.
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The percent impervious value assigned to each of the land cover classes was based upon the SCS
estimates of imperviousness for similar land use types. The numbers included in the hydrologic
characterization were weighted averages of the original 60 1and cover classes. The weights were derived
by matching percentages of impervious areas in the unsupervised classification land cover classes to
those used in the SCS manual.

The spatial distribution of soils (aggregated by SCS hydrologic soil groups) was defined through the
use of SCS soils maps and reports for the two counties. Soils polygons were transferred from the SCS
plats to stable-base mylar, registered to the USGS base and scan digitized for inclusion in and analysis
by the GIS software.

GIS processing was used to digitally combine the land use and hydrologic soil group themes to yield
aset of associations between surface type and soils units. These associations were referenced tothe SCS
information to attach the appropriate runoff curve numbers. Further processing within the GIS
calculated composite runoff curve numbers for each of the subbasins within the watershed.

All of the subbasin information necessary for PSRM modeling was represented in the GIS system as
digitized themes. Once these data were resident in the GIS, the necessary analyses were performed to
develop the required PSRM input data set. This data set is common to all subwatersheds and subbasins
in the watershed and keyed to assigned subbasin identification numbers.

Stream Reach Hydrologic Characteristics

Important data requirements of the PSRM are estimates of times of travel in each of the modeled stream
reaches and the bankfull capacity of each reach.

Travel time is calculated as the length of the reach divided by the average flow velocity. Stream reaches
were defined in conjunction with the delineation of watershed subbasins as described previously. The
length of each reach was determined by direct measurement from USGS topographic maps. Stream
reach velocity estimates were based upon cross section information available from the 16 detailed Flood
Insurance Studies (FIS) completed within the watershed. These data was used in conjunction with
empirical relationships between stream cross section measurements, discharge and mean velocity to
produce velocity estimates for stream reaches for which no FIS information is available. Velocities for
improved (i.e. channelized) stream reaches and major storm sewers and long culverts were calculated
based upon reported and/or field measured dimensional and slope information. Estimated velocities
were divided by measured lengths to produce travel time estimates for each defined stream reach.

The estimation of bankfull capacities in the natural stream reaches was performed based upon field
investigations and information reported in the literature.

3593-13/1291 7 TreChestertngineers
2pmA\CH-X



Rainfall Characteristics

Rainfall depth, duration and frequency data were calculated using the Pennsylvania Department of
Transportation IDFField Manual. The SCS Type II storm distribution was selected for use as the means
for defining the distribution of rainfall intensities within specific rainfall events.

SURVEY OF SIGNIFICANT OBSTRUCTIONS

Information describing the dimensions, condition and flow capacity of 594 separate stream obstruction
was developed during the preparation of this plan. The location of these obstructions are illustrated in
Plate III-4 contained in the main plan document. Data for the majority of these obstructions were
acquired through field visits and measurements. This information was supplemented by data extracted
from previous studies.

The capacities the obstructions were calculated based upon field measurements of critical dimensions
and the application of procedures outlined in the U.S. Department of Transportation’s publication
Hydraulic Design of Highway Culverts. Calculated obstruction capacities presented in terms of
adequacy as compared to estimated flood peaks return frequencies are presented in Appendix A of the
main plan document. The capacities of obstructions throughout the watershed are summarized below

in Figure 2.

Figure 2
Obstruction Capacity Histogram
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The survey of stream obstructions also provided Figure 3
information characterizing their condition. The

field data acquired indicate that sedimentation Observed Condition of
and/or debris accumulations in the stream open- Obstruction Openings
ings of the obstructions is evidenced in a signifi- Light Debris

21.4%

cant number of locations throughout the water-
shed. As is indicated in Figure 3, the openings of

Debris

nearly half of the obstructions surveyed contained Heen g : N

observable amounts of sediment/debris. Inroughly

25% of the cases, the degree of deposition can be Obstruction
1.0%

classified as moderate to severe. The accumula-
tion of debris in what should be the clear openings
of culverts and bridges reduces the capacity of the
structure and increases the risk of flooding. The
maintenance of clear openings under stream cross-
ings, while not strictly speaking a stormwater
management function, should be givenahigh prior-
ity by the responsible agencies in the watershed.

ASSESSMENT OF POTENTIAL LAND DEVELOPMENT PATTERNS

Potential future land development patterns were defined based upon development patterns projected in
the Southwestern P lvania Comprehensive Water i ment Plan. This plan delineated
year 2000 development envelops throughout the study area, which included the Turtle Creck
Watershed. Anticipated near term (5 to 10 year) development areas within this envelop were identified
through a GIS analysis which identified “prime” development areas defined based upon slope
considerations and proximity to existing road networks.

The possible impact of future land development without effective stormwater managementcontrols was
assessed using the Penn State Runoff Model. Runoff and streamflows in the watershed were modeled
under the potential future land use pattern conditions for the 100 year storm event. This analysis
indicated potential future development could increase peak discharges by approximately six percent at
the mouth of Turtle Creek and by as much 60% or more in the upper reaches of tributaries situated in
high potential development areas. The result of this analysis is evidence of the importance of instituting
proper stormwater management controls within the watershed.

DEVELOPMENT IN FLOOD HAZARD AREAS

The State Water Plan has identified six damage centers and two damage reaches in the Turtle Creek
Watershed. The State Water Plan defines damage centers as communities where damages for one flood
totalled $25,000 or more at a 1969 price level. East Pittsburgh and Wilmerding, Turtle Creek, Manor,
Penn Hills, Monroeville and Wilkins Township have been identified as damage centers.
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Damage reaches are defined wherever the average annual flood damages per mile of stream length
totalled $500 or more at a 1969 price level. Turtle Creek from Murrysville to Trafford and Bushy Run
from Claridge to its confluence with Brush Creek have been identified as damage reaches.

Municipal questionnaires assembled during this planning effort and prior reports indicate that between
220 and 575 properties in 14 municipalities are affected by flood related problems at various
frequencies. The types of development affected include residential, commercial, industrial and
agricultural uses as well as undeveloped properties.

No major new development is currently projected to occur in the identified high flood hazard areas.
However, scattered land development in the flood plain can be expected to occur during the future unless
adequately controlled. This points to the importance of enforcing flood plain management throughout
the watershed. All of the municipalities in the watershed required under the Flood Plain Management
Act to adopt flood plain management ordinances have done so. The adoption and enforcement of
effective flood plain management ordinances is an important adjunct to stormwater management and
should be afforded a high priority for implementation.

SURVEY OF DRAINAGE PROBLEMS

Each of the municipalities in the watershed was contacted to solicit information relative to stormwater
conditions which are perceived locally to be problems. In many cases, these problems are somewhat
localized and related to drainage limitations apart from stream flooding and occur at a high frequency.
Also, information relative to stormwater problems in addition to flooding (i.e., accelerated erosion,
sedimentation and water pollution) was requested. Data obtained through this effort was supplemented
by a review of recent stormwater investigations conducted in the watershed to produce a listing of
identified stormwater drainage problems (Table III-5 in the main plan document).

A total of 101 problem areas were identified in 21 municipalities. The distribution of identified problem
types and suggested solutions is presented in Figure 4. As one would expect, flooding was the
predominant problem type reported. Theidentified flooding problems are inmostcases stream flooding
generally caused by stormwater runoff rates exceeding the channel and/or obstruction capacities.
Erosion and sedimentation were frequently reported as accompanying the flooding conditions. One
instance of water pollution tied to mine acid drainage was reported.

A number of types of suggested solutions torecognized problems were offered. The suggested solutions
include structural approaches such as channel improvements, the replacement of undersized culverts,
stream bank stabilization and the construction of stormwater detention or ponding areas. Alsoincluded
are such remedial actions as stream dredging for the removal of accumulated silt, the clearing of debris
from culvert and bridge openings and the removal of obstructions from the stream bed. All of the
suggested solutions offered restore or increase hydraulic capacities. It is important to note that the
ultimate success of any of these efforts will require that the incremental increases in hydraulic capacity
arenot offsetby future increases in stormwater runoff. The nature of the problems currently encountered
and the types of solutions available point to the importance of effective stormwater management in the
watershed.
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REVIEW OF STORMWATER COLLEC-
TION SYSTEMS

Most of the developed areas of the watershed are
served by storm sewer systems of either the
combined or separate type. The locations of
these facilities generally coincide with existing
land development. Instances where major, long
storm sewers significantly affect hydrology and
drainage reach hydraulics were identified. The
relevant characteristics of these facilities (capac-
ity and velocity) were considered in the model.
Future storm sewer system construction will
occur as residential and commercial develop-
ment progresses. The locations of future storm
sewer systems will approximate the locations of

future development and the timing of such con-

struction will parallel that of new development in
general.

ASSESSMENT OF ALTERNATIVE RUN-
OFF CONTROL TECHNIQUES

The Turtle Creek Stormwater Management Plan
presents performance based standards for the
management of runoff within the watershed.
Within the context of the quantitative perfor-
mance standards this plan does not specify the
use of particular runoff control techniques. Each
developer is given relatively wide latitude within
which to select one or a combination of several
specific techniques through which to comply
with the control standards.

Section VI of the main plan document contains
descriptions of a variety of runoff reduction and
control measures. These descriptions identify
relative advantages and disadvantages of each of
the control techniques as well as special consid-
erations related to associated operation and main-
tenance requirements and potential water quality
and public health considerations where appropriate.
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IDENTIFICATION OF EXISTING AND PROPOSED FLOOD CONTROL PROJECTS

Section III of the main plan document contains descriptions of the following nine existing and four
proposed flood control projects:

Turtle Creek Flood Control Project (existing)

Westinghouse Flood Gates (existing)

Bull Run Dam (existing)

Jeannette Channel Rectification Project (existing)

Saw Mill Run Channel Improvement Project (existing)

Four Smaller Miscellaneous Projects (existing)

Repair and Restoration of the Turtle Creek Local Flood Protection Project Rehabilitation
(proposed)

Dirty Camp Run in Pitcairn (proposed)

¢ Brush Creek and Fourteenth Street Run in Jeannette (proposed)
Export Flood Protection Feasibility Study

DESIGNATION OF AREAS TO BE SERVED BY STORMWATER COLLECTION AND
CONTROL FACILITIES IN THE FUTURE

As the Turtle Creek Stormwater Management Plan is enforced, all significant development areas can
beexpected to be supplied with stormwater collection and control facilities as necessary to comply with
established runoff control standards. The location and exact nature of the facilities will depend upon
the specific locations where development occurs. Under current practice and conditions, most if not
all new storm sewer and runoff control facilities construction is financed by the land developer. The
provisions of the recommended stormwater management ordinances will permit this practice to
continue. Consequently, it can be expected that funding for the construction of required facilities will
continue to be provided by land developers as development progresses.

IDENTIFICATION OF FLOOD PLAINS WITHIN THE WATERSHED
Delineated flood prone areas are identified on Plate III-3 of the main plan document.
CRITERIA AND STANDARDS FOR STORMWATER RUNOFF CONTROL

This section includes a description of the specific criteria and standards recommended for the control
of stormwater runoff in the Turtle Creek Watershed. These standards are based upon the analysis of
runoff conditions in the watershed and are designed to carry out the purpose of Act 167. The standards
and criteria developed for the Turtle Creek Watershed area detailed in the Model Stormwater
Management Provisions for Municipal Subdivision/Land Development Ordinance and Model Storm-
water Management Provisions for Municipal Zoning Ordinance contained in Appendix B of the main
plan document and Appendix A of this Executive Summary.
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Activities Covered

Allland development activities are covered by the stormwater managementcriteria and standards. Land
development is defined as any of the following activities:

1. 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 residential or non-residential buildings, whether proposed initially
or cumulatively, or a single not-residential building on a lot or lots regardless or the number
of occupants or tenure; or

b. the division or allocation of land or space, whether initially or cuamulatively, 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;

2. a subdivision of land.

Agricultural activities, nurseries and forestry management operations are required to comply with the
established standards and criteria, except that the submission and approval of a stormwater management
plan may be waived when:

1. agricultural activities are operated in accordance with a conservation plan or erosion and
sedimentation control plan approved by the Conservation District;

2. forestry management operations are following Pennsylvania DER management practices
contained in its Soil Erosion and Sedimentation Control Guidelines for Forestry publication
and are operating under an approved erosion and sedimentation control plan.

Simplified stormwater management plans (which nevertheless comply with established performance
standards) may be submitted by subdivision or land development activities which will result in the
creation of 5,000 or less square feet of impervious area and 1 acre or less or any land cover change.

General Performance Standards

The following provision is considered the overriding performance standards are to be evaluated: Any
landowner and any person engaged in the alteration or development of land which may affect
stormwater runoff characteristics must implement suchmeasures as are reasonably necessary to prevent
injury to health, safety or other property.
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Specific Technical Standards

Release Rate Percentage: The release rate percentage is the primary performance standard for the
control of stormwater in the Turtle Creek Watershed. Section V of the main plan document contains
a discussion of the release rate percentage concept. Specific release rate percentages were assigned to
each of 133 releaserate ares comprising the watershed. These areas are delineated inPlate V-1 contained
in the main plan document and appended hereto. Assigned release rate percentages for each area are
illustrated on Plate V-1 and tabulated in Table 1.

Therelease rate percentage applies uniformly toall land developmentor alterations within an area which
will result in an increase in post-development volumes and rates of runoff from a site. Itis a tool for
watershed level stormwater management developed to ensure that the application of runoff control
plans for individual sites consider downstream runoff implications. To utilize the release rate
percentage for a particular site in one of the release rate percentage areas, a developer should follow the
general sequence of events listed below.

1. Compute the pre-development and post-development runoff for the specific site using an
approved method for the designated control storms using no stormwater management
techniques. If the post-development peak rate is less that or equal to the pre-development rate,
the requirements of Act 167 and this plan have been met. If the post-development runoff rate
exceeds the pre-development rate, proceed to Step 2.

2. Apply on-site stormwater management techniques to increase infiltration and reduce imper-
vious surfaces. Recompute the post- development runoff rate for the control storms; and if the
resulting post-development rate is less than or equal to the pre-development rate, the
requirements of this plan have been met. Otherwise, stormwater flow attenuation techniques,
inchiding detention, retention will be required and the developer must proceed to Step 3.

3. Multiply the assigned release rate percentage for the subbasin times the pre-development peak
runoff rate to determine the allowable peak runoff rate from the development. Design the
necessary detention/retention facilities or other flow attenuation features to meet the allowable
runoff rate standard.
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Table 1

Assigned Release Rate Percentages

RELEASE ASSIGNED RELEASE ASSIGNED RELEASE ASSIGNED
RATE RELEASE RATE RATE RELEASE RATE RATE RELEASE RATE
AREAS PERCENTAGE AREAS PERCENTAGE AREAS PERCENTAGE

1 50% 51 70% 101 50%
2 60% 52 80% 102 60%
3 80% 53 90% 103 70%
4 70% 54 80% 104 80%
5 60% 55 50% 105 50%
6 50% 56 90% 106 100%
7 50% 57 70% 107 70%
8 60% 58 100% 108 50%
9 50% 59 50% 109 70%
10 70% 60 60% 110 90%
11 70% 61 50% 111 80%
12 50% 62 60% 112 90%
13 80% 63 50% 113 90%
14 100% 64 60% 114 100%
15 50% 65 70% 115 60%
16 80% 66 90% 116 70%
17 60% 67 60% 117 90%
18 90% 68 90% 118 70%
19 70% 69 70% 119 100%
20 60% 70 80% 120 90%
21 70% 71 70% 121 80%
22 80% 72 80% 122 60%
23 50% 73 60% 123 70%
24 90% 74 60% 124 70%
25 100% 75 50% 125 90%
26 90% 76 50% 126 80%
27 60% 77 70% 127 60%
28 50% 78 50% 128 50%

29 80% 79 50% 129 100%
30 70% 80 70% 130 80%

31 50% 81 80% 131 50%

32 80% 82 70% 132 70%

33 60% 83 60% 133 90%

34 60% 84 70%

35 90% 85 60%

36 70% 86 50%

37 50% 87 50%

38 60% 88 50%

39 60% 89 50%

40 80% 90 80%

41 50% 91 100%

42 90% 92 90%

43 80% 93 80%

44 70% 94 60%

45 60% 95 80%

46 60% 96 80%

47 70% 97 60%

48 100% 98 80%

49 90% 99 50%

50 90% 100 70%

Note: Release Rate Percentage Areas refer to those delineated on Plate V-1
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Control Storms: Certain control storms must be used to analyze stormwater runoff under pre- and post-
development conditions and for the design of stormwater control facilities. The rationale for selecting
the 24 hour 2-, 10,25 and 100 year frequency storms is discused in Section V of the main plan document.
These control storms and associated rainfall depths are presented in Table 2 below.

Table 2
Control Storm Rainfall Depths

Control Storm 24-Hour Precipitation

Return Period Depth in Inches
2-year 2.50
10-year 3.61
25-year 431
100-year 5.71

The Turtle Creek Watershed Stormwater Management Plan specifies that the indicated rainfall volumes
must be distributed over a 24 hour period according to the U.S. Soil Conservation Service Type II
Rainfall Distribution Pattern.

Permissible Runoff Computation Techniques: A number of techniques and methods have been used
to estimate rates and volumes of runoff from land. The Turtle Creek Watershed Stormwater
Management Plan identifies The following permissible techniques to be used in plan implementation.

Soil Conservation Service Urban Hydrology Method (TR-53)
Soil Conservation Service Model (TR-20)

U.S. Ammy Corps of Engineers Flood Hydrograph (HEC-1)
Penn State Runoff Model (PSRM)

The Rational Method may be employed under specific limited circumstances if authorized by the
municipal engineer responsible for control plan review.

This list of permissible techniques includes a cross section of the most commonly used computation
methods entailing a range of approaches, levels of effort and required access to computer facilities. The
list affords developers the opportunity to select from a suite of techniques. At the same time, the number
of techniques with which the local reviewing engineer must be familiar is kept to a manageable number
and the use of inapplicable, unproven or inaccurate techniques is prohibited.
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Stormwater Detention Facilities: If stormwater detention facilities are used, they must be designed
such that the post-development peak runoff rates do not exceed the applicable subbasin release rate
percentage for the 2-, 10-, 25- and 100-year control storms. All basins must be equipped with outlet
structures which will control discharges to the specified rates and must include provisions to safely pass
the peak flows associated with the 100-year storm without impairing the functioning of the facility. In
addition, all runoff must be conveyed from its point of origin to the storage facility, whether located on
the same property or elsewhere, in a manner which avoids adverse impacts such as flooding, erosion
and scouring of land and drainage channels located between the point of origin and the detention facility

PRIORITIES FOR PLAN IMPLEMENTATION

Implementation of the Turtle Creek Stormwater Management Plan will require that a number of actions
be taken by the municipalities, county agencies, the Turtle Creek Watershed Association and land
developers. The recommended distribution of responsibilities is summarized in Figure 5.

The immediate and high priority items which must be completed to begin implementation of the plan
include the following:

e  Adoption or amendment of local ordinances: Each of the municipalities are required to adopt
the stormwater management provisions contained in the Model Stormwater Management
Provisions for Municipal Subdivision/Land Development Ordinance and Model Stormwater
Management Provisionsfor Municipal Zoning Ordinance presented in Appendix B of themain
plan document and Appendix A of this Executive Summary within six months of the states
approval of the adopted plan.

e Establishment of review and enforcement procedures: The model ordinances call for the
review of stormwater management plans prepared by individual developers and the enforce-
ment of ordinance requirements. The Plan assigns the basic responsibility for plan review and
enforcement to the municipalities. However, it is recommended that the counties be involved
in reviewing the developers’ plans to, at minimum, monitor general compliance with and
consistent enforcement of plan requirements. Early efforts should be made to develop
procedures for coordinating such review activities.

The Turtle Creek Stormwater Management Plan preparation process is complete with the Allegheny
County and Westmoreland County adoption of the draft Plan and submission of the final Plan to DER
for approval. Procedures for the review and adoption of the plan were summarized in Figure IX-1.
Subsequent activities to carry out the provisions of the Plan are considered by DER to be part of the
implementation of the Plan. The initial step of Plan implementation is DER approval. Plan approval
sets in motion the mandatory schedule of adoption of municipal ordinance provisions to implement the
stormwater management criteria. Turtle Creek watershed municipalities will have six months from the
date of DER approval within which to adopt the necessary ordinance provisions. Failure todosocould
result in the withholding of all state funds to the municipality(ies) per Act 167.
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Additional implementation activities are the development of a local program to coordinate Chapter 105
and 106 permit application reviews and the development of a systematic approach for correction of
existing storm drainage problem areas.

DER Approval of the Plan

Upon adoption of the watershed plan by the counties, the Plan is submitted to DER for approval. The
DER review process involves determination that all of the activities specified in the approved Scope
of Work have been satisfactorily completed in the Plan. Further, the Department will only approve the
Plan if it determines the following:

1. Thatthe Plan isconsistent with municipal floodplain management plans, State programs which
regulate dams, encroachments and other water obstructions, and State and Federal flood control

programs; and

2. That the Plan is compatible with other watershed stormwater plans for the basin in which the
watershed is located and is consistent with the policies and purposes of Act 167.

DER action to either approve or disapprove the Plan must take place within ninety (90) days of receipt
of the Plan by the Department. Otherwise, the Plan would be approved by default.

Municipal Adoption of Ordinance Provisions to Implement the Plan

The key ingredient for implementation of the Plan is the adoption of the necessary ordinance provisions
by the Turtle Creek municipalities. Provided as part of this Plan are model subdivision/land
development and zoning ordinance provisions to be used by the municipalities to modify their
ordinances.

velopment of al Pr to Coordinate With DER Regardin, ter 1 d 106 Permit
Application Reviews

Stream encroachments, stream enclosures, waterway diversions and other activities regulated by
Chapter 105 and Chapter 106 of DER’s Rules and Regulations may have a bearing on the effectiveness
of the runoff control strategy developed for the Turtle Creek watershed. Activities of this type may
modify the conveyance characteristics of the watershed and, thereby, impact the relative timing of
watershed peaks flows and/or the ability of the conveyance facilities to safely transport peak flows.
Therefore, to ensure that the DER permitting process is consistent with the adopted and approved
watershed plan, alocal review of Chapter 105 and Chapter 106 applications should be coordinated with
the DER review process.
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The local review would be performed by Allegheny and Westmoreland counties and would be
accomplished by monitoring the applications as published in the Pennsylvania Bulletin. The counties
would be responsible for providing comments consistent with the adopted Act 167 plan within the stated
DER review period. Further, the counties would keep records of applications reviewed and the DER
actions.

Development of a Systematic Approach for Correction of Existing Storm Drainage Problems

Correction of the existing storm drainage problem areas in the watershed is not specifically part of the
Act 167 planning process. However, the development of the watershed plan has provided a framework
for their correction for the following reasons: (1)existing storm drainage problems bave been identified;
(2) implementation of the runoff control criteria specified in the Plan will prevent the existing drainage
problems from becoming worse (and prevent the creation of new drainage problem areas); and (3) the
hydrologic model developed to formulate the runoff control criteria could be used as an analytical tool
for identifying engineering solutions to existing drainage problems.

With the above in mind, municipalities within the Turtle Creek watershed should include the following
steps in their efforts to implement solutions to existing storm drainage problem areas:

1. Prioritize storm drainage problems within the municipality based up frequency of occurrence,
potential for injury to persons or property, damage history, public perception of the problems
and other appropriate criteria.

2. For the top priority drainage problems in the municipality, conduct detailed engineering
evaluations to determine the exact nature of the problems, determine alternative solutions,
provide cost estimates for the alternative solutions, and recommend a course of municipal
action. The number of drainage problems to be evaluated by a municipality as a first cut from
the priority list should be based on a schedule commensurate with completing engineering
studies on all problem areas. The Turtle Creek hydrologic model will be available through the
counties to provide input to the engineering studies. The engineering studies should include
consideration of the downstream effects of eliminating specific drainage problems so as to
avoid transfer of problems progressively downstream.

3. Onthepriority and cost basis, incorporate implementation of recommended solutions to the drainage
problems in the annual municipal capital or maintenance budgets as funds are available.

The above stated procedure for dealing with existing storm drainage problems is not a mandatory action
placed on municipalities with the adoption of the watershed plan. Rather, it represents a systematic
method to approach the problems uniformly throughout the watershed and attempt to improve the
current runoff situation in the basin. The key elements involved in the success of the remedial strategy
will be the dedication of the municipalities to construct the corrective measures and the consistent and
proper application of the runoff control criteria specified in the Plan. The latter element is essential to
ensure thatremedial measures do not become obsolete (under-designed) by increases in peak flows with
development.
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