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RESOLUTI ON

WHEREAS, the Stormwater Management Act 167 of 1978 provides for the regulation of
land and water use for flood control and stormwater management, requires the Pennsylvania
Department of Environmental Protection to designate watersheds, and provides for grants to be
appropriated and administered by the Department for plan preparation and implementation costs, and
providesthat each county will prepare and adopt awatershed stormwater management plan for each
designated watershed; and

WHEREAS, the Wyoming County Commissioners entered into a grant contract with the
Pennsylvania Department of Environmental Protection to develop the watershed stormwater
management plan for the Bowman's Creek designated watershed; and

WHEREAS, the purpose of the Bowman's Creek Watershed Stormwater Management Planis
to protect public health and safety and to prevent or mitigate the adverse impacts related to the
conveyance of excessive rates and volumes of stormwater runoff by providing for the management of
stormwater runoff and control of erosion and sedimentation; and

WHEREAS, design criteriaand standards of stormwater management systems and facilities
within the Bowman's Creek Watershed shall utilize the criteria and standards as found in the
watershed stormwater management plan;

NOW, THEREFORE, BE IT RESOLVED that the Wyoming County Commissioners hereby
adopt the Bowman's Creek Watershed Stormwater Management Plan, including all volumes, figures,

and appendices, and forward the Plan to the Stormwater Management Section of the Pennsylvania
Department of Environmental Protection for approval.

WYOMING COUNTY COMMISSIONERS

, Chairman
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PLAN FORMAT

The format of the Bowman's Creek Stormwater Management Plan consists of Volume I, the
Executive Summary, Volumell, the Plan Report that includes GIS maps and the Model Ordinance,
and Volume 11 that contains the background technical materials.

Volume | provides an overview of Act 167 and asummary of the standards and criteria devel oped
for the Plan. Volumell, the Plan Report providesan overview of stormwater management, purpose
of the study, data collection, present conditions, projected land development patterns, cal culation
methodology, and ordinance provisions and implementation discussion.

Volume 1l provides supporting data, watershed modeling parameters and modeling runs, peak flows,

release rates, the existing municipal ordinance matrix, and obstructions inventory. Large color
copies of the figures are at the Planning Commission's Office.
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SECTION |
INTRODUCTION
A. Introduction

This plan has been devel oped for the Bowmans Creek Watershed in Wyoming County, Pennsylvania
under the requirements of the Pennsylvania Stormwater Management Act, Act 167, of 1978.
Bowman's Creek Watershed is located in the northcentral portion of Luzerne County and the
southcentral portion of Wyoming County. Bowman's Creek is approximately 20 miles long,
originating near North Mountain in Fairmount Township and discharging into the North Branch of
the Susquehanna River in Eaton Township. With little and inconsistent existing controls for
stormwater management within thiswatershed, this plan has been devel oped to focus on awatershed
wide consistent set of standards and criteriato control stormwater runoff.

This plan is developed with the intent to present all information that may be required in order to
implement the plan. The comprehensiveness of the plan covers legal, engineering, and municipal
government topics, which combined, form the basis for implementation and enforcement of afinal
ordinance which will be devel oped and adopted by each affected municipality. A sample stormwater
management ordinance for reference use has been developed as part of the plan and is a separate
document.

B. Stormwater M anagement

Stormwater management entail s bringing surface runoff caused by precipitation events under control.
In past years, stormwater control was viewed only on a site-specific basis. Recently, local
perspectives and policies have changed, with the realization that proper stormwater management can
only be accomplished by evaluating the comprehensive picture (i.e., by analyzing what adverse
impacts a development located in a watershed's headwaters may have on flooding downstream).
Proper stormwater management reduces flooding, soil and streambank erosion and sedimentation
and improves the overall quality of the receiving streams.

Stormwater management requires cooperation between the state and county and local officialsand
involves proper planning, engineering, construction, operation and maintenance. This entails
educating the public and local officials and requires program development, financing, revising
policy, development of workable criteria and adoption of ordinances. The Bowman's Creek
Watershed Stormwater Management Plan, under the Pennsylvania Stormwater Management Act,
will enable continued devel opment to occur within the Bowman's Creek Watershed, utilizing both
structural and non-structural measures to properly manage stormwater runoff in the watershed.
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SECTION 11
ACT 167
A. Stormwater Management Act 167

The Pennsylvania General Assembly, recognizing the adverse effects of inadequate management of
excessive rates and volumes of stormwater runoff resulting from development, approved the
Stormwater Management Act, P.L. 864, No. 167, October 4, 1978. Act 167 provides for the
regulation of land and water usefor flood control and stormwater management purposes. It imposes
duties and confers powers to the Department of Environmental Resources, municipalities and
counties, and providesfor enforcement and making appropriations. The Act requiresthe Department
to designate watersheds and devel op guidelinesfor stormwater management and model stormwater
ordinances (the designated watersheds were approved by the Environmental Quality Board July 15,
1980, and the guidelinesand model ordinanceswere approved by the Legidature May 14, 1985). The
Act provides for grants to be appropriated by the General Assembly and administered by the
Department for 75% of the allowable costsfor preparation of official stormwater management plans
and administrative, enforcement and implementation costsincurred by any municipality or county in
accordance with Chapter Il - Stormwater Management Grants and Reimbursement Regulations
(adopted by the Environmental Quality Board August 27, 1985).

Each county must prepare and adopt a watershed stormwater management plan for each of its
designated watersheds in consultation with the municipalities, and will periodically review and
revise such plans at least every five years when funding is available. Within six months following
adoption and approval of a watershed stormwater plan, each municipality is required to adopt or
amend, and implement ordinances and regulations as are necessary to regul ate devel opment within
the municipality in a manner consistent with the applicable watershed stormwater plan and the
provisions of the Act.

Developers are required to manage the quantity, velocity, and direction of resulting stormwater
runoff in a manner which adequately protects health and property from possible injury, and must
implement control measures that are consistent with the provisions of the watershed plan and the
Act. The Act aso provides for civil remedies for those aggrieved by inadequate management of
accelerated stormwater runoff.

B. Purpose of the Study

Development in the Bowman's Creek Watershed causes an increase in stormwater runoff and a
reduction in groundwater recharge. Uncontrolled stormwater runoff not only increases the risk of
flooding downstream but also causes erosion and sedimentation problems, reduces stream quality,
raises the temperature of the streams, impairs the aquatic food chain, and reduces the baseflow of
streams which is imperative for aquatic life during the drier summer months. Erosion of the
streambanks caused by accel erated stream vel ocities due to increased runoff isalready evidentinthe
middle reaches of Bowman's Creek, along Route 29 in Monroe Township.
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There is an increased statewide as well as local recognition that a sound and effective
stormwater management plan requires a diversified multiple purpose plan. The plan should
addressthefull range of hydrol ogic consequences resulting from development instead of simply
focusing on controlling site specific peak flow without consideration of including tributary
timing of flow volume reduction, base flow augmentation, water quality control and ecological
protection.

Managing stormwater runoff on a site-specific basis does not meet the requirements of
watershed based planning. The timing of flood peaks for each subbasin within a watershed
contributes greatly to the flooding potential of a particular storm. Each stormwater control site
within a subbasin should be managed by evaluating the comprehensive picture.

The Bowman's Creek Watershed Stormwater M anagement Plan provides reasonableregulation
of development activitiesto control accel erated runoff and protect the health, safety and welfare
of the public. The Plan includes recognition of the various rules, regulations and laws at the
federal, state, county and municipal level. Once implemented, the Plan will aid in reducing
costly flood damages by reducing the source and cause of local uncontrolled runoff. The Plan
will make municipalities and devel opers more aware of comprehensive planning in stormwater
control and will help maintain the quality of Bowman's Creek and its tributaries.
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SECTION I11
GENERAL DESCRIPTION OF WATERSHED

Bowman's Creek islocated in the northcentral portion of Luzerne County and the southcentral
portion of Wyoming County and is contained within six (6) municipalitiesin Wyoming County
and six (6) municipalitiesin Luzerne County aslisted in Tablelll-1 andillustrated in Figurelll-
1.

Eaton

Monr

Noxen ®

ragklin

Figure I11-1 — Bowman's Creek Watershed Base Map
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A.

TABLE I11-1
Bowman's Creek Watershed — Municipalities

Wyoming County

1. Eaton Township 4. Monroe Township
2. Forkston Township 5. Northmoreland Township
3. Mehoopany Township 6. Noxen Township
L uzerne County
1. Dallas Township 4. Harveys Lake Borough
2. Fairmount Township 5. Lake Township
3. Franklin Borough 6. Ross Township

Data Collection

In order to evaluate the hydrologic response of the watershed, data was collected on the
physical features of the watershed as follows:

1

Base Map: The base map for Geographic Information System (GIS) generated maps
was delineated from the PennDOT 1997 Pennsylvania Cartographic /GIS information
CD-ROM. Roads, streams, lakes and municipal boundaries from this CD-ROM were
utilized for base mapping purposes. The watershed boundary was digitized from
1:24,000 USGS topographic quadrangles.

Topography: Subwatersheds or subareas used in the watershed modeling processwere
developed utilizing U.S.G.S. topographic quadrangles at one inch equals 2,000 feet
(1:24,000 scale). Subareas, drainage courses, land slopes and lengths, and drainage
element lengths and slopes could all be determined from the base map. The subareas
werethen digitized into the GIS. A Digital Elevation Model (DEM) for the Bowman’'s
Creek Watershed was also devel oped.

Soils: Soil mapping was obtained from the Wyoming and Luzerne County Soil Survey
of the U.S. Department of Agriculture's Natural Resources Conservation Service
(NRCS) formerly the Soil Conservation Service (SCS). Thehydrologic soil groupswere
digitized using the GIS software and all soil designations for the digitized areas were
input into the GIS database. Attributes for Hydrologic Soil Groups (HSG's) were
assigned to the attribute table.

Geology: The digital geology coverage for Wyoming County was obtained from the
Pennsylvania Spatial Data A ccess web site and incorporated into the overall GIS.

Land Use/Zoning: Existing land use was determined from three primary sources;
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U.S.G.S. digital Orthophoto quadrangles (DOQQ's), the U.S.G.S. topographic map and
sitevisits. Soil surveysand personal knowledgewerealso utilized in thisdetermination.
Zoning mapswhere availablefor all municipalitieswithin the watershed weredigitized
into the computer database along with the corresponding zoning district designationsto
aid in development of the future land use maps. Futureland use projectionswere based
upon this zoning and recent development/growth trends.

6. Wetlands. Wetlands were obtained from the National Wetlands Inventory Maps in
digital format and incorporated into the overall GIS.

B. Drainage Area

Bowman's Creek drains a watershed area of approximately one-hundred twenty (120) square
miles. The main sources of Bowman's Creek are Beech and Splash Lakes in Ross Township.
Bowman's Creek flows into the Susquehanna River in the Township of Eaton.

Themajor tributariesto Bowman's Creek are Sugar Hollow Creek, Root Hollow Creek, Leonard
Creek, Marsh Creek, Roaring Run, and Beaver Creek. There are also several unnamed
tributaries as well.

C. Topography and Streambed Profile

The topography of the watershed ranges from steep hilly terrain in the upper reachesto gently
sloping areasinthevalley floor. The highest point inthe watershed isin Fairmont Township on
North Mountain with an elevation of 2470 feet above sea level U.S.G.S. datum. The lowest
point occurs at the Susquehanna River confluence with an approximate elevation of 570 feet.
The Digital Elevation Model (DEM) for the watershed is displayed in Figure [11-2.
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Figure I11-2 — Digital Elevation Model
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D.

Soils

There arefour soilsassociationsin the Bowman’s Creek Watershed: Wellsboro-Morris-Oquaga,
Oquaga-Lackawanna-Arnot, Mardin-Bath-V olusiaand Chenango-Wyoming-Pope associations.
Soil associations are groups of soils that exhibit a regularly repeating pattern. The four
associations are described below and their distribution in Bowman's Creek Watershed isshown
in Figurelll-3.

1

Weéllsboro-Morris-Oquaga - The Wellsboro-Morris-Oquagasoil association makesup
the eastern half of the watershed. Thisassociation consists of nearly level to steep, deep
and moderately deep soils that are moderately well drained, somewhat poorly drained,
and somewhat excessively drained soils. These soils are on broad rolling uplands and
were formed in glacial till derived from sandstone and shale.

Oquaga-L ackawanna-Arnot - The western portion of the watershed is comprised
mostly of the OquagaLackawanna-Arnot soil association. This association is
moderately steep and steep, moderately deep, deep, and shallow soilsthat are somewhat
excessively drained. These soils are on mountainsides and were formed in glacial till
derived from sandstone and shale.

Mardin-Bath-Volusia - North of Harveys Lake, the Mardin-Bath-Volusia soil
association isfound on the rolling uplands. This association formed in glacial till and
consists of nearly level to steep, deep soils that are moderately well drained, and
somewhat poorly drained.

Wyoming-Pope - The Wyoming-Pope soil association consists of gravelly sandy loam
soils on Bowman's Creek terraces and floodplains. This association is nearly level to
steep, deep soils that are somewhat excessively drained and well drained.
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Soil Associations

Wellsboro-Maorms Oguaga
Mardin-Bath-Yolusia

O quaga-Lackawanna-Arnof

Wiyoming-Fops

Figure I11-3 — Bowman’s Creek Watershed Soil Associations
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Soil properties influence the runoff generation process. The USDA, Natural Resources
Conservation Service (NRCYS) has established criteriadetermining how soilswill affect runoff
by placing al soilsinto groups (Hydrologic Soil Groups (HSG's). Hydrologic Soil Groupsare
broken down into four sub-groups (A through D) based on infiltration rate and depth. The
location of the four HSG' sin relation to the watershed is shown in Figure I11-4. Both A and B
soils are found along Bowman's Creek in terraces and floodplains. The A soils are the most
pervious and have the lowest runoff potential and are typically sands and gravels. Hydrologic
Soils Group B is characterized as having moderate infiltration rates and consist primarily of
moderately deep to deep, moderately well to well drained soils that exhibit a moderate rate of
water transmission. In the western part of the watershed are the D soils which are tight, low
permeabl e soilswith high runoff potential and aretypically clay soils. The magjority of the soils
in the watershed fal in the C hydrologic soil group. Hydrologic Soil Group C has slow
infiltration rates when thoroughly wetted and contain fragipans, alayer that impedes downward
movement of water and produces a slow rate of water transmission.

Thisinformation wasincorporated into the GIS and, from this, the watershed HSG map (Figure
[11-4) was devel oped.
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Figurelll-4 HSG's
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E. Geology
Geology playsadirect rolein surface runoff in Bowman's Creek becauseit affectsits soil types
within the watershed through parent material breakdown. Thereisno limestone surface geology

in the Bowman's Creek Watershed and therefore is no presence of limestone sink holes. The
geologic map of the watershed can be found in Figure I11-5.

Figure I11-5 — Geology in Bowman's Creek Watershed

Geologic Formations

Burpoon Sandstone
Catshill Fm Lindiv
Huntiey Mountain Fm
Maueh Chunk Fm

Poeans Fm

Pottswille Group

1. Burgoon Sandstone — Buff, medium grained, crossbedded sandstone.
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2. Catskill Formation, Undivided — Succession of grayish-red sandstone, siltstone, and
shale.

3. Huntley Mountain For mation —Greenish-gray and light-olive-gray, flaggy, fine-grained
sandstone and a few red shale interbeds.

4. Mauch Chunk Formation — Grayish-red shale, siltstone, sandstone, and some
conglomerate; some local nonred zones.

5. Pocono Formation —Light gray to buff or light-olive gray, medium grained, crossbedded
sandstone and minor siltstone.

6. Pottsville Group — Predominantly gray sandstone and conglomerate; also containsthin
beds of shale, claystone, limestone, and coal.

F. Climate

Wyoming and Luzerne Counties are in the path of air masses that originate in western and
central Canada. Theseair massesinteract with thewarm air from the Gulf of Mexico to produce
generous precipitation throughout the year. The higher elevations receive additional
precipitation because of upslope motion.

Summers are generally warm, and maximum temperatures average in the low to mid 80's.
Occasional higher temperatures occur when warm air movesinto the areafrom the southwest.
The annual precipitation is approximately thirty-seven (37) inches with an average of seven
thunderstorms during each of the summer months. Heavy rainfall associated with tropical
storms and hurricanes moving up the coast occasionally reach Wyoming and Luzerne Counties.

Winter is characterized by cold temperaturesand cloudy skies. Daytimetemperaturesaveragein
themidto upper 30'sat thelower elevations. Higher el evations may havefreezing temperatures
on 150 days of the year. On 50 of these days, the maximum temperature may be at or below
freezing. Winter precipitation is light but frequent. The lower elevations receive most
precipitation in theform of rain, whereas the higher elevationsreceive most in theform of snow.
Annual snowfall ranges from about 15 inches at the lower elevation to more than 70 inches at
the higher elevations.

Spring and fall are characterized by rapidly changing weather patterns. Alternate periods of
freezing and thawing are common during both seasons. Thelength of the growing season at the
lower elevations can range from 120 to 200 days, whereas at the higher elevationsit can range
from 120 to 180 days.

G. Land Use
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The magjority of the townships within the watershed is predominantly rura in nature and is
largely undeveloped. The predominant land use in the watershed is forest. Farming holds a
small percentage of land use within the watershed, and in recent years, there has been adight
decrease in the amount of land being farmed as residential areas grow. Residentia and
commercia development is mostly concentrated in the vicinities of Routes 29, 309, and 292,
and future devel opment is expected to occur primarily along these major transportation arteries.

Figure I11-6 displays the existing land use of the watershed while Tablel11-2 showsthe overall
land use by category within Bowman's Creek Watershed.

TABLE I11-2
Land Use Status by Category

BOWMAN'S CREEK

LANDUSE SQ M. PERCENT
Agricultural 3.10 2.59%
Commercial 0.12 0.10%
Farmstead 0.23 0.19%
Forest 99.30 82.98%
M eadow 12.52 10.46%
Mining 0.07 0.06%
Open Space 0.05 0.04%
Orchard 0.16 0.13%
R-1 (2 to 4 acres) 321 2.68%
R-2 (1/2to 1 acre) 0.12 0.10%
R-3 (1/4 to 1/3 acre) 0.04 0.03%
R-4 (1/8 acre or |ess) 0.05 0.04%
Water 0.71 0.60%
Total 119.68 100.00%
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FigureIl1-6
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H. L and Development Patterns

Overal, potentia development pressuresmay be minimal. Y et, devel opment pressuresin afew
select areas will be great. Commercial and industrial development will most likely be confined
to areas where public water and sewer may become available. These areas include the Route
415, 29 and 309 corridors. Single lot residential development will continue to occur
sporadically throughout the watershed.

Table I11-3 provides an overview of the types of development that will occur when existing
patterns are considered for each municipality within the watershed.
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TABLE I11-3
Development Potential by Municipality
Based Upon Existing Patternsin Bowman’s Creek Water shed

Municipality R4 R3 R-2 R-
Dallas Township - - -

Eaton Township - - O
Fairmount Township
Forkston Township - - -
Franklin Township - - -
Harveys Lake Borough - - -
Lake Township - -
Mehoopany Township - -
Monroe Township - -
North Moreland Twp. - -
Noxen Township - -
Ross Township - -

=

C OS F
- - -
]

' 00

(ONON

‘0" 0O
‘000

R-4 Residential Lots (1/8 acre or less) --- No Impact

R-3 Residential Lots (1/4 ac. - /3 ac) O Minor Impact

R-2 Residential Lots (/2 ac. - 1ac.) X Major Impact

R-1 Residential Lots (greater than 1 acre) r ReductioninLand Use
I Industrial

C Commercia

OS Open Space

F  Forest

A future land use scenario was developed with the help of any existing zoning maps, the
comprehensive plan and by devel oping land growth trends. The future land use map for the year
2010 projectionisshown in Figurelll-7. Theseincreased impervious areas were then included
in the Penn State Runoff Model to devel op afuture condition flowsfor the 2, 5, 10, 25, 50 and
100-year storms. A comparison of peak flows for the 100-year storm for future and existing
conditions can be found in Table 111-4.

The future 100- year storm hydrograph peak was found to be approximately 100.07% of the
present 100- year storm hydrograph at the Bowman's Creek outlet. Table I11-4 summarizesthe
flowsfor each subwatershed for existing conditionsand for the 2010 future land use projection,
assuming proper stormwater management facilities are not installed.

Other storm frequencies can be found in the Technical Appendix. Increased developmentina

watershed increases runoff peaks, volumes and velocities which decrease the time to peak,
increasing the frequency of flooding.
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TABLE Il1-4

Present Versus Future Combined Peak Flows—
100-Y ear 24-Hour Storm

Note: The computed flow values were derived for watershed planning purposes and should not be considered
regulatory valuesfor permitting purposes. Whilethey may beused for comparison or checking purposes, additional
hydrologic computations may be needed for the design of bridges, culverts and dams.

Existing

100-Y ear
Projection Future

Subarea No. Peak Q (cfs) Peak Q (cfs)

O©CoO~NO UL, WNPE

25
26
27
28
29
30
31
32
33

1,623
608
2,249
21
295
944
3,205
6,194
1,271
1,116
2,354
7,235
7,887
1,555
8,702
8,972
2,370
9,571
10,301
10,424
1,743
1,854
11,398

11,310
11,390
1,885
1,838
804
1,112
609
1,325
1,460
3,007

1,623
607
2,249
21
295
943
3,205
6,194
1,271
1,116
2,354
7,234
7,887
1,554
8,702
8,972
2,370
9,571
10,301
10,423
1,743
1,857
11,399

11,310
11,390
1,886
1,839
805
1,113
609
1,331
1,465
3,009
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100-Y ear
Existing  Projection Future
Subarea No. Peak Q (cfs) Peak Q (cfs)

34 2,876 2,879
35 2,935 2,937
36 2,887 2,889
37 12,314 12,316
38 12,442 12,443
39 1,843 1,846
40 1,816 1,818
41 13,883 13,888
42 14,285 14,289
43 1,356 1,356
44 395 395

45 1,725 1,725
46 1,746 1,746
47 1,923 1,925
48 2,705 2,705
49 221 221

50 525 527

51 3,057 3,057
52 3,085 3,087
53 197 197

54 1,584 1,593
55 571 571

56 3,645 3,648
57 3,750 3,752
58 3,736 3,738
59 1,161 1,162
60 3,879 3,881
61 3,859 3,861
62 3,796 3,798
63 1,099 1,099
64 3,858 3,860
65 3,858 3,861
66 16,539 16,548
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TABLE I11-4 (Cont.)
Present Versus Future Combined Peak Flows—
100-Y ear 24-Hour Storm

67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98

100-Y ear
Existing  Projection Future
Subarea No. Peak Q (cfs) Peak Q (cfs)
16,514 16,526
1,008 1,008
16,682 16,694
16,579 16,591
3,270 3,270
3,375 3,376
6,729 6,729
2,814 2,814
7,401 7,401
6,226 6,226
20,551 20,561
20,937 20,949
782 783
20,904 20,917
1,947 1,947
1,892 1,894
3,724 3,726
3,038 3,040
1,503 1,503
3,296 3,298
1,821 1,821
3,565 3,567
3,636 3,638
24,464 24,478
24,158 24,172
23,933 23,948
2,009 2,010
23,900 23,915
2,147 2,147
1,870 1,870
4,416 4,417
663 663
4,788 4,789

99
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100-Y ear
Existing  Projection Future
Subarea No. Peak Q (cfs) Peak Q (cfs)

100 5,057 5,058
101 24,247 24,262
102 1,595 1,596
103 24,332 24,347
104 24,216 24,232
105 793 808

106 24,242 24,259
107 24,194 24,210
108 795 796

109 24,244 24,261
110 24,023 24,038
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l. Present and Projected Development in the Flood Hazard Areas

The U.S. Department of Housing and Urban Development, Federal Insurance Administration,
Federal Emergency Management Agency (FEMA) has prepared Flood Insurance Studies (FIS'S)
and mapping for thefollowing municipalitiesin Bowman's Creek Watershed: Dallas Township,
Eaton Township, Forkston Township, Lake Township, Monroe Township, Northmoreland
Township, Noxen Township, and Ross Township. These studies were completed between
November of 1979 to July of 1990.

There are two types of studies conducted in the FIS program: detailed and approximate.
Detailed methods included hydrologic computations and detailed HEC-2 backwater
computations. The areas studied by detailed methods were selected with priority given to all
known flood hazard areas and areas of projected development and proposed construction.
Those areas studies by the approximate methods were those having low development potential
or minimal flood hazards.

Figure 111-8 shows the 100-year floodplains, classified as detailed and approximate, as taken
from the FEMA mapping for Bowman's Creek Watershed. Infringements of residential,
industrial, and commercial areasare clearly shown by overlaying these areason thefloodplainin
the GIS. Table I11-5 outlines this type of development and land use that infringe upon the
floodplain by municipality, general location, and creek or tributary. Municipalities and the
Pennsylvania Department of Community and Economic Development (PACED) should be
contacted as to the latest FIS studies before use.

TABLE I11-5
Bowman's Creek Present Residential And Commercial Areas
Within 100-Year Floodplain

Land Use
Infringing on
M unicipality Stream/L ake Flood Boundary General Location
Dallas Twp Leonard Creek R1, Commercial Along Kunkle Road and SR 0309
at and around Kunkle Corners
Eaton Twp. Bowman's Creek R1 On SR 0309 at municipal
R1 boundary
On Township Road near south
R1, Mining boundary of municipality
Variouslocations on 3.5 mile
stretch of SR 0029
Fairmount Twp. - - -
Forkston Twp. - - -
Franklin Twp. - - -
Harveys Lake Boro. Tributary to Beaver Run  R1 0.73 mile South of SR 0029 and
0415 intersection on SR 0415
Lake Twp. Beaver Run R1 Variouslocationsalong 1 mile
stretch of SR 0029
Mehoopany Twp. - - -
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Figure I11-8 Land Development in Floodplains
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TABLE I11-5 (Cont.)

Bowman's Creek Present Residential And Commercial Areas

M unicipality
Monroe Township

Dallas Twp

Eaton Twp.

Fairmount Twp.
Forkston Twp.
Franklin Twp.

Harveys Lake Boro.

Lake Twp.

Mehoopany Twp.
Monroe Township

Within 100-Year Floodplain

Stream/L ake
Leonard Creek

Tributary 1 to Leonard
Creek
Leonard Creek

Bowman’'s Creek

Tributary to Beaver Run

Beaver Run
Leonard Creek

Tributary 1 to Leonard
Creek

Tributary 2 to Leonard
Creek

Tributary 3 to Leonard
Creek

South Run

South Run

Bowman's Creek

Bowman's Creek

1:/98487/00/docs/wordproc/bowv2.doc

Land Use
Infringing on

Flood Boundary

General Location

R1

R3

R1, Commercial

R1
R1

R1, Mining

R1

R1

R1

R3

R1, Farmstead
R1

Farmstead

R1

R1

R1

111-20

Along SR 0309 from municipal
boundary to intersection of SR
0309 and 0029

At SR 2018 and crossing of
stream

Along Kunkle Road and SR 0309
at and around Kunkle Corners
On SR 0309 at municipal
boundary

On Township Road near south
boundary of municipality
Variouslocations on 3.5 mile
stretch of SR 0029

0.73 mile South of SR 0029 and
0415 intersection on SR 0415
Variouslocationsalong 1 mile
stretch of SR 0029

Along SR 0309 from municipal
boundary to intersection of SR
0309 and 0029

At SR 2018 and crossing of
stream

Along SR 2020

0.95 mile East of SR 0029 and
0309 intersection on Township
Road

At crossing of SR 2018 and South
Run

On SR 2001 at the two crossings
with South Run

Along SR 0029 from confluence
with South Run to intersection of
SR 0029 and 0309

Along SR 0029 near municipal
boundary



TABLE I11-5(Cont.)
Bowman's Creek Present Residential And Commercial Areas

Within 100-Year Floodplain

Land Use
Infringing on
Municipality Stream/L ake Flood Boundary General L ocation
Northmoreland Twp.  Marsh Creek R1 0.26 mile East of municipal
boundary on SR 0292
Marsh Creek R1 At crossing of SR 2002 and
Tributary to Marsh R1, R4 stream
Creek On SR 0292 and 2002 at stream
Farmstead crossing
Tributary to Marsh At crossing of stream with
Creek Township Road
Noxen Twp. Beaver Run R1 0.5 mile Southwest of SR 3002
and 0029 intersection
Beaver Run R1 At confluence of Beaver Run and
Bowman's Creek
Bowman's Creek R1 At confluence of Beaver Run and
Bowman's Creek
Bowman's Creek R1, R2 Along SR 3002
Bowman's Creek R1 Along Township Road between
Broad Hollow Run and Sorber
Run
Ross Twp. - -

NOTE: “-* means no flood data or land use infringementsin the Bowman’s Creek Watershed
for this municipality.

The more credits a community can accumulate, the less its residents will have to pay for flood
insurance. For further information, the publication "CRSCredit for Stormwater Management”,
July 1996, published by FEMA, available at the County Planning Commission office should be
consulted.

J. Obstructions

Locations of significant waterway obstructions (i.e., culverts, bridges, etc.)
were obtained by inspection of and digitizing from the U.S.G.S. topographic base map. Dataon
these obstructions was then obtained from the Pennsylvania Department of Transportation
(PaDQT), F.E.M.A. Flood Insurance Studies, and field surveys.

The obstruction capacitieswere then compared to the peak flow at that point derived through the
modeling process for each design storm frequency. The obstructions were then classified into
seven categories as follows:

* Those obstructions which are able to pass the 100-year, 24-hour storm without
obstructing the flow.
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* Those obstructions which are able to pass the 50-year, 24-hour storm without
obstructing the flow.

* Those obstructions which are able to pass the 25-year, 24-hour storm without
obstructing the flow.

* Those obstructions which are able to pass the 10-year, 24-hour storm without
obstructing the flow.

* Those obstructions which are able to pass the 5-year, 24-hour storm without obstructing
the flow.

* Those obstructions which are able to passthe 2-year, 24-hour storm without obstructing
the flow.

* Those obstructions which are not able to pass the 2-year, 24-hour storm and greater

without obstructing the flow.

Thelocationsof all obstructions, including thosethat fall into the seven categories above, can be
found in Figure 111-9. The obtained data and the obstruction flow capacities based upon inlet
control conditions can be found in the Technical Appendix.

K. Existing Drainage Problems and Proposed Solutions

Information on drainage problems and proposed sol utions was soli cited from each municipality
within the Bowman's Creek Watershed by providing forms to each Watershed Plan Advisory
Committee (WPAC) member early in the Watershed Plan study.

Problemswere discussed at the WPA C meetings and were primarily minor, usually very local in
nature, consisting of mostly clogged or undersized inlets and cross pipes.

Table 111-6 summarizes the problems discussed. These are shown graphicaly in Figure I11-10
(Stormwater Problem Areas, Flooding, and Stormwater Control Facilities). Solutionshave been
proposed both formally and informally as aresult of WPAC discussions.

Eight (8) problem areas were identified in this study, including several typesof problems. The

type, cause, and occurrence of these problems are indicated on Table I11-6. The categories
selected in Table I11-6 typically have similar causes and solutions that are discussed below.
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FigureIl1-9
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FigureI11-10
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TABLE I11-6

Bowman's Creek Water shed Problems

OCCURRENCES
TYPE OF CAUSES OF OF TYPES OF
MUNICIPALITY PROBLEMS PROBLEMS PROBLEMS DAMAGE
_ (A) (B) (© (D)
Monroe Township 1,2,3,6 1,234 12 2,3
Northmoreland Twp. 2 1,2,3 1 3
Noxen 1,2 12,3 3 3
Types of Problems: Causes of Problems:
(A) 1. Flooding (B) 1. Stormwater Volume
2. Accelerated Erosion 2. Stormwater Velocity
3. Sedimentation 3. Stormwater Direction
4. Landdlide 4. Water Obstruction
5. Groundwater 5. Other
6. Water Pollution
7. Other

Occurrences of Problems:
(C) 1.>1time per year
2. < 1time per year
3. Only mgjor flood events

Types of Damage:

(D) 1. Lossof life
2. Lossof vital services
3. Property damage

Erosion and Sedimentation (E & S)

The Wyoming and Luzerne County Conservation Districts are responsible for administering
Title 25, Chapter 102 (Erosion Control Regulations). These regulations address accelerated
erosion and the resulting sedimentation from earthmoving activities. Permanent stabilization of
exposed areas and proper stabilization of channelsof conveyancewill reduce erosion problems.

Storm Sewers, Culverts, and Outlets

Some of the problems identified in Table 111-6 are the result of inadequately sized storm
culverts, and/or unstable outlets that traverse state, township, or private roads. The typical
solution involves performing a hydrol ogic study to determine pipe size and replacing the pipe
with a properly sized unit. Costs are typically borne by the owner of the road.

Bridges

Because of the high bedloads of streams within the watershed, gravel deposits threaten bridge
capacity in addition to the inadequate waterway opening. The proposed solution typically
involves performing a hydrologic study and increasing the hydraulic capacity underneath the
roadway. Costs aretypically borne by the owner of the bridge.
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Flooding

Bowman's Creek and its tributaries have caused flooding conditions in the Bowman’s Creek
Watershed. The areas within the watershed immediately adjacent to Bowman's Creek and
various low lying wetland areas are generally subject to minor flooding after rain or thaw
conditions. Flooding in the watershed can be classified into two categories. 1) local flooding
caused by inadequately sized storm culverts; and 2) flooding caused by thelocation of structures
within the floodplain of the major tributaries. Of the sitesidentified in Table I11-6, most are
caused by inadequate conveyance systems in developed areas.

L. Existing and Proposed Stormwater Collection Systems

There are no existing Stormwater collection systems in Bowman's Creek Watershed and no
proposed Stormwater collection systems for the next ten years.

M. Existing and Proposed State, Federal and L ocal Flood Control Projects

At present, there are no existing flood control projects and no known flood control projects
proposed for the next ten years in Bowman's Creek Watershed.

N. Existing and Proposed Stormwater Control Facilities

Dueto therural nature of the watershed and the fact that the largest projects are constructed by
the private sector, there are no municipal stormwater control facilities proposed for the next ten
years. There are three known private stormwater control facilities as shown in Figure I11-10.
The cost, design, capacity, construction and operation of these private facilities cannot be
projected at thistime since they occur on acase by case basis as adevel oper buys|and, submits
plans, and develops the tract. Typicaly, the cost of such facilities is paid through the
developer's financing with costs transferred to the buyer.

Thelakes/damsin Bowman's Creek Watershed which impact the hydrology of thewatershed are
Beech Lake Dam, The Meadows Dam, Splash Dam, Dam No. 2, Shady Side Lake (Elstons
Ponds) and L ake Catalpa Dam. The attenuation each providesfor the 100-year stormisprovided
inTablelll-7.
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TABLE I11-7
100-Year Flow Attenuation

100-year Flow (cfs) Maximum Storage
Lake Subarea Into Dam Out-of-Dam ___ Volume(AC-FT)*
Dam No. 2
(Mt. Spring Lake) 1 2498.2 1622.9 94.1
The Meadows 2 1158.5 607.5 66.0
Splash Dam 3 2582.7 2248.8 125.9
Beech Lake 4 240.6 20.7 19.8
Elstons Pond 49 1125.1 221.0 75.4
Lake Catalpa 53 1932.9 197.3 729.6

* Storage above normal pool volume

0. Wetlands

Wetlands were obtained from the National Wetlands Inventory Maps in digital format and
incorporated into the overall GIS. Figurelll-11 shows the wetlands for the watershed.

Wetlands play animportant part in flood flow attenuation and pollutant filtering. Wetlandsare
prevalent along Bowman's Creek's overbanks and their attenuation was accounted for in the
computer modeling CTS value. Wetlands should be preserved through the joint permit

application process.
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SECTION IV
WATERSHED TECHNICAL ANALYSIS

A. Watershed Modeling

Aninitial step in the preparation of this stormwater management plan was the selection of a
stormwater simulation model to be utilized. It was necessary to select a model which:

* Modeled design storms of various durations and frequencies to produce routed
hydrographs which could be combined.

* Was adaptable to the size of subwatersheds in this study.

* Could evaluate specific physical characteristics of the rainfall-runoff process.
* Did not require an excessive amount of input data yet yielded reliable results.

The model decided upon was the Penn State Runoff Model (PSRM) for the following reasons:

* It had been developed at the Penn State University specifically for the analysis of the
timing of surface flow contributions to peak rates at various locations in a watershed.

* Although originally devel oped as an urban runoff simulation model, data requirements
make it easily adaptable to arural situation.

* Input parameters provide aflexible calibration process.

* It has the ability to analyze reservoir or detention basin routing effects and location in
the watershed.

* It is accepted by the Pennsylvania Department of Environmental Protection.

Although other models, such as TR-20, may provide essentially the same results as the Penn
State Runoff Model, PSRM's ability to compare subwatershed contributions in a Peak Flow
Presentation Table make it specifically attractive for this study. The Penn State Runoff Model
generates runoff flow information for sel ected subareas along the drainage course and compares
individual subarea contributions to the total runoff process. The model generates runoff
guantities for a specified design storm based upon the physical characteristics of the subarea,
and routes the runoff flow through the drainage system in relation to the hydraulic
characteristics of the stream. The amount of runoff generated from each subareaisafunction of
its slope, soil type or permeability, percent of the subwatershed that is developed, and its
vegetative cover. Composite runoff curve numbers were generated by overlaying the land use
map with the subareaand hydrol ogic soil groups maps. The generated curve numberswerethen
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used for input into the computer model. Figure 1V-1 displays the subarea delineation for
Bowman's Creek Watershed on digital USGS Quadrangles.

B. Calibration

All ssimulation models involve a significant degree of subjective input in their devel opment.
Vaues are chosen for various hydrologic parameters describing the runoff characteristics of a
watershed which represent average or expected behavior in watersheds of similar soils, slopes,
etc. The specific hydrologic characteristics of an individual watershed are not necessarily
reflected in such average values. Therefore, the model needsto be fine tuned, or calibrated, to
provide amore accurate representation of the real runoff and timing conditions of awatershed.
Calibration of a model involves the adjustment of input parameters, within acceptable value
ranges, to reproduce the recorded response of an actual storm event. To simulate a specific
event, antecedent moisture conditions and rainfall distribution must be duplicated in the model
input. Adjustmentsto other parameters are then made to attempt to duplicate hydrograph shapes
and peak flow rates at pointsin the watershed where flow recordings were made.

In order to maximize the accuracy of the PSRM model, acalibration effort was undertaken. At
several key points in the watershed, PSRM generated flows were compared to discharges
developed from available regression models historically used in the estimation of peak design
storm flowsonlarge watersheds. FEMA Flood Insurance Studies (FIS) were also referencedin
areas where detailed floodplain information was available. FIS cross sectionswere referenced
for Mannings ‘n’ values, channel capacities, channel and overback velocities. Certain areas
were field verified.

There are several potential calibration parameters within PSRM. These include initial
abstraction, surface roughness, overland flow widths, runoff curve numbers, and hydrograph
routing velocities and travel times. After several effortson sensitivity analyses of each of these
parameters, it was determined that the surface roughnessfactors, specifically the overland flow
pervious Manning's"n" value, thein stream to overbank flow velocity ratio, and initial rainfall
abstraction, were the most sensitive parameters. These numbers could be revised with
confidence, while remaining within an acceptable range of values, for similar soil and sloped
subaress, to arrive at flow values devel oped in theregression analyses. For calibration purposes,
the 2-, 10- and 100- year design storms were focussed upon to compare PSRM generated flow
to those devel oped by the regression models and in available FEMA Flood Insurance Studies.
Figure 1V-2 show results of the peak flow values developed by the calibrated PSRM model
compared to predicted flow values determined from several regression methods at the mouth of
Bowman's Creek Watershed (Subarea 110). Table V-1 comparesthe calibrated PSRM model
to flood flow values determined by FEMA at severa locations throughout the watershed. It
should be noted that regression methods oftentimes do not account for localized variables such
as soils and topography. Therefore, the results may vary on a subwatershed basis.
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Comparison of Calibrated PSRM Model To
10-, 50- & 100- Year FEMA Flow Values

TABLE V-2

Cdlibrated PSRM Flows FEMA Flows
Subarea (cfs) (cfs)
No. 10- Year | 50- Year | 100- Year | 10- Year | 50- Year | 100- Year
70 7,099 12,522 16,579 - - 16,100
80 9,308 15,891 20,904 8,700 16,100 20,900
110 10,755 | 18,317 24,023 10,600 | 19,800 25,000

C. Modeling Process

After delineating the Bowman's Creek watershed on the U.S.G.S. topographic map, the
watershed was subdivided into subwatershedsfor modeling purposes. The main considerations
in the subdivision process werelocation of obstructionsand tributary confluences. Thisprocess
resulted in afew exceedingly large subareasthat were further subdivided. The most downstream
point of each of these areasis considered a" point of interest" in which increased runoff must be
analyzed for its potential impact.

The ultimate goal for selecting the key points of interest is to provide overal watershed
stormwater runoff control through effective control of individual subarea storm runoff. Thus,
comprehensive control of stormwater runoff in the entire watershed can be achieved through
stormwater management in each subbasin.

The watershed was then modeled to determine the hydrologic response for the 2, 5, 10, 25, 50,
and 100-year storm events for the 24-hour storm, the results of which can be found in the
Technical Appendix.

The modeling process addressed:

* peak discharge values at various locations along the stream and its tributaries;

* time to peak for the above discharges,

* runoff contributions of individual subareas at selected downstream locations; and

* overall watershed timing.

The calibrated model was aso run under different scenarios to compare results obtained by the
model with resultsfrom various other cal culation methodologies. Thisevaluation was conducted
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to determine other engineering methods applicability in generating stormwater flowswithin the
watershed. These other methods, which included the S.C.S. Tabular Method and Rational
Method were analyzed for watershed areas from 0.5 to 2.0 square miles. For the Rationa
Method, various sources of Rational "C" coefficientswerereferenced. Resultsfor these methods
were then compared with results generated from runs on the calibrated PSRM model. FigurelV-
3 summarized these comparisons.

Results from this comparison show that utilizing the S.C.S. curve numbers and Rational "C"
values specified by Rawls, et al. (1981) and asgiven in Ordinance Appendix B, either the curve
number method or Rational Method could be used in determining pre- and post-devel opment
runoff peak rates.

FigurelV-3
Hydrologic Method Comparison
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SECTION V
STANDARDSAND CRITERIA FOR THE CONTROL OF STORMWATER
A. Watershed Level Control Philosophy

Anincrease in development, and in turn an increase in impervious surfaces, resultsnot only in
an increase in runoff peaks but also increases runoff volume. The primary difference between
on-site runoff control philosophy and the watershed level philosophy is the manner in which
runoff volumeis managed. Conventional on-site control philosophy hasasitsgoal control of the
runoff peak from the site. Although there are numerous volume controls which can be
implemented on-site such as infiltration basins, porous pavement, etc. these controls are
typically implemented to control the runoff peak. Any volume control provided by these
measures would be an added benefit. Only under very unusual circumstances(e.g., avery small
development) could the total volume of runoff be kept at the level of existing conditions. The
proposed watershed level runoff control philosophy seeks to manage the increase in runoff
volumes such that the peak rates of runoff throughout the watershed are not increased and it
does not necessarily attempt to reduce post development volumes. The basic goal istherefore
the samefor both on-site and watershed level philosophies; however, themeansby whichthisis
achieved are different.

B. Description of Management Districts

Thetiming of runoff from a development sitein aparticular subareain relation to thetime and
peak site of flows at the points of interest (POI) (subarea outlets) dictate how the runoff in a
particular subarea should be managed.

Figure V-1 showsasimplified version of how various subarea hydrographs would contributeto
the peak flow at aparticular point of interest. Ascan be seenfrom FigureV-1, hydrograph"A"
peaks after the point of interest hydrograph. In this case, standard detention or reducing post-
development flows to pre-devel opment rates would attenuate the flows past A's peak, which
would not influence the peak of the POI. A development site in subarea B would contribute
flow at a time between the start and end of that subareas hydrograph, and standard detention
would attenuate flow to a point where it is increasing flow at the POI; therefore, stormwater
management controls would need to reduce the outflow to a higher frequency (smaller) storm.
Flowsin subarea C enter and exit the stream system before the peak flow occurred at the POI;
therefore, it would be advantageous to not detain, if possible. Subareas A, B, and C on the
samplewould fal into districts A, B, and C as shown on Appendix D of the Model Ordinance.
Development of the design storm criteria was based upon downstream obstruction capacities
and problem areas identified in the study, as well as the overall goal of maintaining existing
conditions flow at al pointsin the watershed in the future.
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FigureV-1
Relative Timing of Subwatershed Hydrographs
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In performing the tasks for the Bowman's Creek Watershed Plan under Act 167, a major goal
was to determine where in the watershed Stormwater detention was appropriate for new
development and, just as importantly, where detention was not appropriate. It was aso
important to determine to what extent stormwater detention would be required in individual
subareas as described above. In the table below, the peak rate of post-development runoff
would have to be reduced to the peak rate of predevelopment runoff for the design storms
specified. Individual subareas would fall into one of three districts:

District Post-Development (reduced to) Pre-Development

A 2-year 1-year
5-year 5-year

10-year 10-year

25-year 25-year

100-year 100-year
B 2-year 1-year
5-year 2-year
10-year S-year

25-year 10-year

100-year 100-year
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C ND* ND*

ND* Development sites which can discharge directly to a stream or watercourse main
may do so without control of post-development peak rate of runoff. If the post-
devel opment runoff isintended to be conveyed to astream or watercourse, assurance
must be provided that such system has adequate capacity to convey the increased
peak flows. When adequate capacity of adownstream system does not exist and will
not be provided through improvements, the post-devel opment peak rate of runoff
must be controlled to the pre-development peak rate as required in District A
provisions (post-development flows to pre-development flows for the 2, 5, 10, 25
and 100-year storms).

For these subareasin District C, it was determined that it would be advantageous not
to detain the runoff volumefor thelarger storms, but to allow it to exit the watershed

before the peak reaches that particular subarea. It has been found that these areas
still require control of thewater quality stormsto maintain stream water quality. For
water quality, the objective is to detain the 1-year flow and release it at the 1-year
pre-development rate for residential development and control the first 1/2-inch of
runoff for commercial and industrial development. At the sametime, the objective
isnot to attenuate the larger storms. This can be accomplished by configuration of
the outlet structure not to control the larger storms, or by a bypass or channel to
divert only the 1-year flood into the basin or divert flows in excess of the 1-year
storm away from the basin.

Development in those subareas designated in Appendix D of the model Ordinance,
as in District C must convey the generated stormwater runoff to a stream or
watercourse in asafe manner. The conveyance must manage the quantity, velocity
and direction of resulting stormwater runoff in amanner which otherwise adequately
protects health and property from possible injury pursuant to Act 167, does not
overtax existing drainage facilities and does not cause erosion or sedimentation.
Anyone who proposes no detention must comply with Section 303.F, G, and H of
the Model Ordinance. Acceptable velocities shall be based upon criteriacontained
in the DEP "Erosion and Sediment Pollution Control Program Manual”. The post-
development flow greater than pre-devel opment flow can only bereleased if it does
not aggravate a significant obstruction or existing problem area or would overload
existing storm sewer networks. If it would, proper stormwater management,
obstruction replacement or standard detention would be required. Additionally, any
flow from the 50-year storm not carried by downstream drainage facilities must be
addressed and where necessary, additional controlsinstalled to assure collection of
this water by control facilities where required by the stormwater design.

Culverts, bridges, stream enclosures or any other facilities proposed within District
C must meet the criteria outlined in DEP Chapter 105 Rules & Regulations. Such
facilities shall allow an unimpeded flow to be conveyed.

Proper analysis of channel capacity downstream of a development site for the
purpose of discharging greater than pre-development peak flow ratesis essential to
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insure that the goal of not creating any new problem areas or aggravating existing
drainage problem areas is achieved. The analysis must include the assumption of
complete build-out of the tributary areasto the channel being evaluated based upon
the Future Land Use Map (Figure 111- 6) or the latest zoning revision after plan
adoption assuming no detention in thesetributary areas. Thisisrequiredto evaluate
theimpacts of al proposed development to increaseflows. Also stormwater control
measures consistent with the Plan must be assumed in analyzing projected
development tributary to the point of evaluation.

Stream channels, water courses or other conveyance facilities may be improved to
meet the above requirements and all eviate existing capacity deficienciesaslong as
local, state, and federal requirements are met and permits obtained. Any facilities
that are subject to Chapter 105 criteria must be designed to be consistent with
Chapter 105.

In addition to the requirements specified above, the water quality and streambank
erosion requirements shall be implemented (Section 308 of the ordinance).

C. Standards and Criteria

The required standards and criteria developed are summarized in Table V-1 while
recommended standards and criteria can be found in TableV-2. TableV-3 providesa
process to accomplish the required standards and criteria, on apriority basis, looking at
means other than detention to reduce postdevelopment peak flows to the required
predevelopment rate. The ultimate goal would be to match the predevel opment
hydrograph, not just the predevel opment peak. Nonstructural stormwater management
measures (or open space planning) should be evaluated to help achieve this goal.
Section V of Pennsylvanias BMP Manual should also be consulted to achieve these

goals.
TABLE V-1
Required Criteria & Standards
REQUIRED STANDARD BENEFIT
Stormwater M anagement No increase in runoff on awatershed
A, B, and C Detention Districts wide basis, stormwater detention and
attenuation.
Calculations M ethodol ogy
Parameters must be obtained from the Caculations for consistent stormwater
Model Ordinance. management.
Existing Storm Sewers or Culverts
Discharge into existing sewer networks or Preserve sewer/culvert capacity,
culverts will be based on system capacity thereby reducing Operation and
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or design storm(s),whichever ismore
restrictive. Note: The design storm
detention shall not necessarily be applied to
the sewers and/or culverts.

Discharge of Accelerated Runoff
Accelerated Stormwater runoff shall be
safely discharged into existing drainage
patterns and storm sewers without
adversely affecting properties or causing
channel scouring and erosion.

[nappropriate Outlets

If outlet from stormwater conveyance
systems from a development siteto a
stream, tributary, stabilized channel, or
storm sewer is not possible, runoff shall be
collected in a detention/retention facility
and discharged at a nonerosive rate.
Outlets discharging onto adjacent property
owner(s) properties must have adjacent
property owner(s) written permission.

District C

Those areas designated in Appendix D of
the Model Ordinance as being in District C
shall safely discharge runoff directly into
an existing conveyance system with no
detention or attenuation except for the 1-
year storm.

Wetlands
Network regulatory agencies involvement
within wetland areas.

TABLE V-2

Maintenance and replacement costs.

Safe conveyance, continued surface
and groundwater quality, flow
attenuation.

Safe conveyance, continued surface
and ground water quality, stormwater
detention, flow attenuation.

Allows runoff to exit watershed
system prior to peak.

Infiltration, surface and groundwater
recharge, stream baseflow, water
quality, flow attenuation, detention.

Recommended Criteria & Standards

RECOMMENDED STANDARD

Erosion and Sediment Pollution Control
Network with Administrative and
Regulatory agencies involvement with earth
disturbance sites.

Floodplains
Those floodplains in which the floodplain
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BENEFIT

Infiltration, structure integrity, surface
water quality, safe conveyance,
stream, culvert, and channel capacity.

Natural stormwater detention/flood



stores water and acts as a detention basin
shall not befilled so as to reduce the storage

capacity.

Hydrologic Soils GroupsA & B

All development proposed in hydrologic
soils groups A and B should investigate the
implementation of infiltration or retention
structures for the Stormwater Control
measures as opposed to surface detention.
This also pertainsto the portions of the
watershed that have storm sewers.
Recharge structures installed prior to
tapping into the storm sewers are
recommended where soils and physical
conditions permit.

Roof Drains, Residential/Commercial
Prevent al roof drains from discharging into
storm sewers, roadside ditches or channels.
Discharge to lawn, recharge basin or storage
facilities.

Pervious Surfaces

The use of pervious materials will be
encouraged for parking surfaces and
sidewalks.

Structures

Concentrate on locating facilities within
areas conducive to recharge and design,
accommodate recharge to meet release rate
requirements.

Steep Slopes
Regulate activitiesin critical slope areas

where management of stormwater by
structure is inappropriate.

control downstream.

Groundwater/stream baseflow
recharge, flow attenuation.

Promotes infiltration, flow attenuation
and increases runoff time of concen-
tration, flow attenuation.

Infiltration, groundwater recharge.

Infiltration, groundwater recharge, stream
baseflow.

Stream base flow, flow attenuation,
conveyance integrity, surface water
quality.

Note: Seethe Model Ordinance for more detailed standards and criteria.
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TABLE V-3
Processto Achieve the Standards and Criteria
in Order of Preference
(Ultimate Goal - Match Predevelopment Hydrograph)

Minimize disturbance of natural features (buffers, trees, vegetation, floodplains, etc.)

Minimize grading.

Minimize impervious surfaces, consider pervious surfaces.

Disconnect large impervious surfaces.

Apply BMP's near the source of the runoff.

Evaluate needs for treating runoff.

Satisfy the groundwater recharge objective.

© N[O | gD

Satisfy the runoff peak attenuation objective considering all measures other than
detention basins.

9. Size detention basins after considering all other measures.

D. Sub-Regional (Combined Site) Storage

Traditionally, the approach to stormwater management has been to control the runoff on an
individual site basis. However, there is a growing commitment to finding cost-effective
comprehensive control techniquesthat both preserve and protect the natural drainage system. In
other words, two developers developing sites adjacent to each other could pool their capital
resources to provide for a community stormwater storage facility in the most hydrologic
advantageous location.

The goal should be the development and use of the most cost-effective and environmentally-
sensitive stormwater runoff controls. These controls will significantly improve the capability
and flexibility of land developers and communities to control runoff consistent with the
Bowman's Creek Stormwater Management Plan.

An advantage to combining effortsis to increase the opportunity to utilize stormwater control
facilities to meet other community needs. For example, certain stormwater control facilities
could be designed so that recreational facilities such as ball fields, open space, volleyball, etc.
could be incorporated. Natural or artificial ponds and lakes could serve both recreational and
stormwater management objectives.

To take this concept a step further, there is also the possibility that the stormwater could be
managed "off-site"; that is, in a location off the property(s) in question. Stormwater
management facilities could be constructed in an off-site location more hydrologically
advantageous to the watershed. These facilities could be publicly owned detention, retention,
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lake, pond, or other physical facilitiesto serve multiple developments. The design and release
rate would need to be consistent with the Plan.

E. "NoHarm Option"

A developer has the option to prove to the municipality that the increase in runoff generated
from his site above the allowabl e release rate will cause "no harm" anywhere in the watershed.
The No Harm Option is used when a developer can prove that the post development
hydrographs can match pre-development hydrographs, or if it can be proved that the post-
development conditions will not cause increasesin peaks at all critical points downstream.

Severa devel operswithin the same subwatershed identified in Appendix D could independently
show that they would cause no harm. However, the cumulative effect of these contributions
could significantly increase the flow. Therefore, proof of no harm would have to be shown
assuming that the entire subarea(s) within which the proposed devel opment islocated would be
devel oped and the cumul ative effect would not create aproblem anywherein thewatershed. The
impact of the increase in flow would have to be followed downstream until the increase
diminishes due to additional flow from tributaries and/or stream attenuation.

F. Alternative Runoff Control Techniques

Each developer must not allow the runoff from his site to exceed the applicable release rate
applied to the subwatershed in which the siteislocated. Thisrunoff control can beobtainedina
number of different ways. The following tablesindicate an overview of general measures that
can be applied to reduce or delay stormwater runoff aswell asthe advantages and disadvantages
for several types of runoff control measures. It will be up to the developer or the developer's
engineer to select the technique that isthe most appropriate to the type of project and physical
characteristics of the site.

In determining what measures or combination of measuresto install, the following parameters
should be considered:

- Soil characteristics (hydrologic soil group, €etc.)

- Subsurface conditions (high water table, bedrock, etc.)
- Topography (steepness of slope, etc.)

- Existing drainage patterns

- Economics

- Advantages and disadvantages of each technique
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TABLE V-4

Various On-Site Stormwater Control Methods

AREA

REDUCING RUNOFF

DELAYING RUNOFF

Large Flat Roof

Parking Lots

Residential

General

AWN wWN -

A WN -

wWN -

. Cistern storage
. Rooftop gardens
. Pool storage or fountain

. Porous pavement

a. Gravel parking lots.
b. Porous or punctured

. Concrete vaultsand cisterns
. Vegetated ponding areas
. Gravel trenches.

. Cisternsfor individual

homes or groups of homes.

. Gravel driveways (porous)
. Contoured landscape.
. Groundwater recharge:

a. Perforated pipe
b. Gravel (sand)
c. Trench

d. Porous pipe

e. Dry wells

. Vegetated depressions

. Gravel alleys
. Porous sidewalks
. Mulched planters

grw NP

Ponding on roof by
constricted downspouts

Grassy strips on parking lots.
Grassed waterways

draining parking lot.
Ponding and detention

a. Rippled pavement

b. Depressions

c. Basins

Reservoir of detention
basin.

Planting a high delaying
grass (high roughness)

Gravel driveways.

Grassy gutters or channels.

Increased length of travel
of runoff by means of
gutters, diversions, etc.

. Gravel alleys

Source: Urban Hydrology for Small Watershed. Technical Release No. 55.
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TABLE V-5 (PG. 1)
Advantages And Disadvantages Of Various
On-Site Stormwater Control Methods

MEASURE ADVANTAGES DISADVANTAGES
A. Cisternsand Covered 1. Water may be used for: 1. Expensiveto install.
Ponds. a. FireProtection 2. Cost required may be
b. Watering lawns restrictive if the cistern
¢. Industrial processes must accept water from
2. Reduce runoff while only large drainage areas.
occupying small area. 3. Requiresdlight
3. Land and space above mai ntenance.
cistern may be used for 4. Restricted access.
other purposes. 5. Reduces available space
in basements for other
USES.
B. Rooftop Gardens. 1. Aesthetically pleasing. 1. Higher structural loadings
2. Runoff reduction. on roof and building.
3. Reduce noiselevels. 2. Expensiveto install and
4. Wildlife enhancement. maintain.
C. Surface Pond Storage 1. Controlslarge drainage 1. Requireslarge aress.
(usually residential areas). areas with low release. 2. Possible pollution from
2. Aesthetically pleasing. stormwater and siltation.
3. Possiblerecreation 3. Possible mosquito
benefits: breeding areas.
a. Boating 4. May have adverse alga
b. lceSkating blooms as a result of
c. Fishing 5. Possible drowning.
d. Swimming 6. Maintenance problems
4. Aquatic life habitat
5. Increasesland value of
adjoining property.
D. Ponding on Roof by 1. Runoff delay. 1. Higher structural loadings.
Constricted Downspouts. 2. Cooling effect for building: | 2. Clogging of constricted
a.  Water on roof 3. Freezing during winter
b. Circulation through (expansion).
3. Roof ponding providesfire | 4. Wavesand wave loading.
5. Leakage of roof water into
E. Increased Roof Roughness: 1. Runoff delay and some 1. Somewhat higher structural
a. Rippled roof reduction (detention in
b. Gravel on roof ripples or gravel).
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TABLE V-5 (cont.)

MEASURE

ADVANTAGES

DISADVANTAGES

Porous pavement (parking

lots and alleys):

a.  Gravel parkinglot.

b. Holesinimpervious
pavements (1/4 in.
diam.) filled with sand.

Grassed channels and
vegetated strips.

Ponding and detention
measures on impervious
pavement:

a. Rippled pavement

b. Basins

c. Congtructed inlets

Reservoir or detention
basin.

Converted septic tank for

storage and ground-water
recharge.

wph e

wh =

Potential groundwater
Gravel pavements may be
cheaper than asphalt or
concrete (a).

Runoff delay.

Some runoff reduction
(infiltration recharge).
Aesthetically pleasing:
a. Flowers

b. Trees

Runoff delay (a, b, and c).

Runoff delay.

Recreation benefits:

a. lceskating.

b. Basebal, football, etc.
if land is provided.

Aesthetically pleasing.

Could contral large

drainage areas with

release.

Low installation costs.

Runoff reduction

Water may be used for:

a. Fireprotection.

b. Watering lawns and
gardens.

Runoff reduction (aand b).

Runoff reduction (aand b).

=

W

Clogging of holes or gravel
(aand b).

Compaction of earth below
pavement or gravel
decreases permeability of
soil (aand b).
Ground-water pollution
from salt in winter (aand
b).

Frost heaving for
impervious pavement with
holes (b).

Difficult to maintain.
Grass or weeds could grow
in porous pavement (aand

b).

Sacrifice some land area
for vegetated strips.
Grassed areas must be
mowed or cut periodically
(maintenance costs).

Somewhat restricted
movement of vehicle (a).
Interferes with normal use
(aand c).

Damage to rippled
pavement during snow
removal (a).

Depressions collect dirt
and debris (a, b, and c).

Considerable amount of

land is necessary.

Maintenance costs:

a. Mowing grass.

b. Herbicides.

c¢. Cleaning periodically
(silt removal).

Mosquito breeding area.

Siltation in basin.

Requires periodic
maintenance (silt removal).
Possible health hazard.
Sometimes requires a

pump.
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| c. Ground-water recharge.

TABLE V-6
Suitability Of Runoff Control Measures
In Bowman's Creek Water shed

1. Cisterns and Covered Ponds:
Recommended in industrial parkswhere water could be utilized for fire protection;
expensive to install with limited benefit; low maintenance costs (usually requires
periodic sediment removal).

2. Rooftop Gardens:
Not recommended in thiswatershed dueto its rural nature. Established urban areas
are generally located in "No Detention™ areas.

3. Surface Pond Storage:
Recommended where pond sites exist or on more porous soils (A and B) for
groundwater recharge; relatively inexpensive to install and maintain; helps entrap
sediment to improve water quality of receiving stream.

4. Ponding on Roof, Constricted Downspouts:
Possible on large public buildings, required structure modifications usually
expensive; low maintenance costs unless leaks occur.

5. Increased Roof Roughness:
Possible for industrial, commercial and public buildings; relative effectiveness
minimal on awatershed wide basis, moderate install ation costs; little maintenance
costs.

6. Porous Pavement:
Highly recommended where possible, especialy in A and B soilsand large parking
facilities, promotes groundwater recharge; moderate in expense compared to typical
paving; low maintenance costs.

7. Grassed Channels and Vegetated Strips:
Recommended wherever possible throughout the watershed to slow velocity and
reduce erosion; minimal slopes recommended; could entrap sediment to improve
water quality; low installation and maintenance costs; promotes infiltration.

8. Ponding and Detention on Pavement:
Recommended in entire watershed except in "No Detention” areas; very inexpensive
with low maintenance costs; freezing should be considered.

9. Reservoir or Detention Basin:

Recommended in entire watershed except in "No Detention" areas, moderate
installation and maintenance costs.
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10. Groundwater Recharge:
Recommended in HSG A and B soils.

11. High Delay Grass and Routing Flow Over Lawns:
Recommended in the entire watershed; delays runoff, entraps sediment, reduces
velocities, reduces erosion potential; relatively inexpensiveinstall ation and maintenance
costs.

G. Regional Detention Facilities

One option in watershed-wide storm management isto control runoff using regional facilities.
Developers could pool their capital to build aregional detention basin at astrategic location in
place of installing a basin on each individual site.

The potential for locating regional facilities within the Bowman's Creek Watershed was
evaluated. The six parameters used for locating such afacility were:

- Sitelocation's influence on the total watershed hydrology

- Available undeveloped land

- Ownership of the land

- Topography

- Environmenta sensitivity of the locations

- Tota areaand percent of the total contributing areato the basin location.

Due to the existing development and road patterns in the watershed, steep slopes, wetlands,
contributing drainage areas, and land ownership considerations, there were only two potentially
viable regional basin locations identified in the Bowman's Creek watershed.

Theseregional facilities, if constructed would have the following effect on the 100-year storm
under future conditions.

100-year Flow (cfs) Maximum
Subarea Into-Dam Qut-of-Dam Storage Volume (AC-FT)
8 3,414 318 953
12 7,248 361 2,687

H. Best Management Practices

Theuseof traditional and innovative Best Management Practices (BMP's) isencouraged to meet
the water quantity and quality criteriaestablished in thisPlan. The Pennsylvania Handbook of
Best Management Practicesfor Devel oping Areas prepared by the Pennsylvania A ssoci ation of
Conservation Disgtricts, Inc., Spring, 1998 should be referenced for design and maintenance of
these practices/facilities.

I. Impervious Area Exemptions
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For Pennsylvania Act 167 Plans, it has been found that under certain circumstances proposed
development may not affect the runoff potential on a given parcel of land. Typical ordinances
have exemption criteria of 10,000 square feet of proposed impervious areathat serves as the cut
off for requiring astormwater management plan. Thereasoning isthat thisamount of impervious
areaon aparcel of land would equate to an approximate 1 cfsincreasein runoff peaksfrom pre- to
post-development conditions. In practical application to asmall parcel of land, say a1/2 acrelot
inwhich the owner wishesto create an impervious area, heislimited to paving 10,000 squarefeet,
approximately 46 percent of his parcel, without requiring a stormwater management plan.
However, if another parcel owner with 30 acres of land wishesto create an imperviousarea, heis
still limited to the 10,000 square feet while the changeinimpervious areafor the parcel isonly 0.7
percent. It was, therefore, realized that a sliding scale which took amore comprehensive look at
the effect of adding impervious areato parcelswould be more preferable than aflat cut off point
for exemption from requirement of a Stormwater Management Plan.

A comprehensive analysiswas performed to eval uate when exemptions could be applied. It took
into account several factorsthat affect stormwater runoff. These factorsincluded the slope of the
land, the overall tract size, the contributing areadraining towards the proposed devel opment, soils,
and the location of the proposed improvements on the tract with respect to downstream property
lines. Severa computations where made in which these factors were adjusted. These
computations compared the pre-devel opment with the post-devel opment runoff rate for asample
tract. Areasof impervious cover were increased on the sampletract until achange in runoff rate
of greater than 1.0 cfswasreached. Thisareaof impervious was then accepted as the maximum
impervious area that can be created without requiring a stormwater management plan. This
analysis was run for several varying factors as described above. The maximum limit of each
computation was then plotted on ascale and atrend analysis was performed to develop a best fit
line through the results of the analysis. A table was then created which summarizes the percent
proposed impervious areain relation to total site area and can be found in the Model Ordinance
Section 402. Two examples utilizing this exemption table can be found below.

Example 1.
50 acre parcel - 30,000 sg. ft. proposed impervious area.
From Section 402 - exemption is 20,000 sg. ft.

(30,000 sg. ft.) >20,000 sg. ft. therefore comply with the ordinance or reduce
impervious area to 20,000 sq. ft.

Example 2.
1.5 acrelot - 1 acre proposed to be impervious area.
From Section 402 - exemption is 10,000 sq. ft.

1 acre (43,560 sq. ft.) >10,000 sq. ft. therefore comply with the ordinance or reduce
impervious area to 10,000 sq. ft.
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SECTION VI
ORDINANCE PROVISIONS

The Stormwater Management Act emphasizes locally administered stormwater programswith
the watershed municipalities taking the lead role. Enforcement of the watershed plan standards
and criteriawill require the municipalitiesto incorporate them into their applicable ordinances
that address land development. Provided as part of the Plan isamodel stormwater ordinance.
This model ordinanceis asingle purpose stormwater ordinance that could be adopted by each
municipality with minor changes to fulfill the needs of a particular municipality.

In addition to adopting the ordinance itself, the municipalities would aso have to revise their
existing subdivision, land development, and zoning ordinances to incorporate the necessary
linking provisions. These linking provisions would refer to any applicable regulated activities
within the watershed to the single purpose ordinance. Key provisions of the model stormwater
ordinance include the drainage standards and criteria, performance standards for stormwater
management, and maintenance provisions for stormwater facilities.

Finally, the model stormwater ordinances should be understandable, applied fairly and
uniformly throughout the watershed, and should not discourage creative solutionsto stormwater
management problems. It would be desirable for the municipalities to adopt a uniform
regulatory approach for the Bowman's Creek Watershed.

The implementation of the runoff control strategy for new development will be through
municipal adoption of the appropriate ordinance provisions. As part of the preparation of
Bowman's Creek Watershed Stormwater Management Plan, amodel municipal ordinance has
been prepared which would implement the Plan provisions presented inthe ordinance asasingle
purpose ordinance. This could be adopted essentially "asis" (with some modification) by the
municipalities. Provisions would also be required in the Subdivision and Land Development
Ordinance to ensure that activities regulated by the ordinance were appropriately referenced.
The "Bowman's Creek Watershed Act 167 Stormwater Management Ordinance” will not
completely replace the existing storm drainage ordinance provisions currently in effect in the
municipalities. The reasons for this are asfollows:

* Not al of the municipalities in Bowman's Creek Basin are completely within the
watershed. For those portions of the municipality outside Bowman's Creek watershed,
the existing ordinance provisions would still apply.

*  Permanent and temporary stormwater control facilities are regulated by the Act 167
Ordinance. Stormwater management and erosion and sedimentation control during
construction would continue to be regulated under the existing stormwater ordinance
and Chapter 102 Erosion and Sediment and Pollution Controls, Title 25 of DEP
Regulations.

* TheAct 167 Ordinance contains only those minimum stormwater runoff control criteria
and standards which are necessary or desirable from a total watershed perspective.
Additional stormwater management design criteria (i.e., inlet spacing, inlet type,
collection system details, etc.) which should be based on sound engineering practice
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should be regulated under the current ordinance provisions or as part of the general
responsibilities of the municipal engineer.

Thetext of the ordinance is organized into eight articles as follows:

| - Genera Provisions

[l - Definitions

I - Stormwater Management

IV - Drainage Plan Requirements
V - Inspections

VI - Feesand Expenses

VI Maintenance Responsibilities
VIII - Enforcement and Penalties

Within six monthsfollowing adoption and approval of the Watershed Stormwater M anagement
Plan, each municipality shall adopt or amend, and shall implement such ordinances and
regulations, including zoning, subdivision and land devel opment, building code, and erosion and
sedimentation control ordinances, as are necessary to regulate development within the
municipality in a manner consistent with the applicable Watershed Stormwater Management
Plan and provisions of the Act.

The following amendment is required for municipalities that issue an occupancy permit:

* An Occupancy Permit shall not be secured or issued unless the provisions of the
Bowman's Creek Stormwater Management Ordinance have been followed. The
Occupancy Permit shall berequired for each lot owner and/or devel oper of all major and
minor subdivisions and land devel opment in the municipality

For municipalities without an Occupancy Permit, they may want to adopt the above draft and
also include other regulatory items in the occupancy permit requirement for their own purpose
and use.

ORDINANCE REQUIREMENTS

Thefollowing ordinance provisions must be retained when amunicipality either electsto create
asingle-purpose stormwater ordinance or amends existing subdivision or zoning ordinancesto
implement the stormwater management plan.

* Articlel - Genera Provisions
* Articlell - Definitions
e Articlelll - Design Criteriafor Stormwater Management Facilities Sections

301, 302, 303 (except F), 304, 305, 306

« ArticlelV - Section 402
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e ArticleVIII - Enforcement and Penalties (only when enacting asingle-
purpose Ordinance)

The following ordinance provisions are optional, but recommended to be retained:

»  Section 303F
* ArticleV - Inspections
* Article VI - Feesand Expenses

The following ordinance provision is aso optional, but municipalities are encouraged to
retain:

» Section 307 - Water Quality Requirements

All other provisions are optional and may be modified to be consistent with other municipal
ordinances related to land devel opment.

NOTE: If amunicipality chooses to use the model ordinance to implement the stormwater
management plan, it isrecommended that the ordinance be submitted to the municipal solicitor,
engineer, and DEP for review prior to enactment.
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SECTION VII
MODEL ORDINANCE
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BOWMAN'S CREEK WATERSHED

MODEL ACT 167/ STORMWATER MANAGEMENT
ORDINANCE

WITH OPTIONAL WATER QUALITY STANDARDS

PLEASE HAVE YOUR SOLICITOR REVIEW THE ENCLOSED
ORDINANCE AND CHECK THE APPLICABILITY OF ALL
SECTIONSTO YOUR MUNICIPALITY

If you have any questions, please call
DurlaLathiaor Lynn Manahan of the
DEP Stormwater Planning and M anagement Section
at (717) 772-4048
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BOWMAN'S CREEK WATERSHED
STORMWATER MANAGEMENT

ORDINANCE

ORDINANCE NO.

COUNTY,

PENNSYLVANIA

Adopted at a Public Meeting Held on
] 20_
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ARTICLE |- GENERAL PROVISIONS

Section 101. Statement of Findings

The governing body of the Municipality finds that:

A.

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

A comprehensive program of stormwater management, including reasonabl e regul ation of
development and activities causing accelerated erosion, is fundamental to the public
health, safety, welfare, and the protection of the people of the Municipality and al the
people of the Commonwealth, their resources, and the environment.

Section 102. Purpose

The purpose of this Ordinance is to promote health, safety, and welfare within Bowman's Creek
Watershed by minimizing the damages described in Section 101.A of this Ordinance through
provisions designed to:

A.

G.

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

Utilize and preserve the existing natural drainage systems.

Encourage recharge of groundwater where appropriate and prevent degradation of
groundwater quality.

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

Preserve and restore the flood-carrying capacity of streams.

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

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

Section 103. Statutory Authority

TheMunicipality isempowered to regul ate land use activitiesthat affect runoff by the authority of
the Act of October 4, 1978 32 P.S., P.L. 864 (Act 167) Section 680.1 et seq., as amended, the
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"Stormwater Management Act"”, [and the applicable Municipal Code].
Section 104. Applicability

This Ordinance shall apply to those areas of the Municipality that are located within Bowman's
Creek Watershed, asdelineated in Appendix D which ishereby adopted as part of this ordinance.

This Ordinance shall only apply to permanent stormwater management facilities constructed as
part of any of the Regulated Activitieslisted in this Section. Stormwater management and erosion
and sedimentation control during construction activities are specificaly not regulated by this
Ordinance, but shall continue to be regulated under existing laws and ordinances.

This Ordinance contains only the stormwater management performance standards and design
criteria that are necessary or desirable from a watershed-wide perspective. Local stormwater
management design criteria (e.g., inlet spacing, inlet type, collection system design and details,
outlet structure design, etc.) shall continueto beregulated by the applicable Municipal Ordinances
or at the municipal engineer's discretion.

The following activities are defined as "Regulated Activities' and shall be regulated by this
Ordinance:

Land development.

Subdivision.

Construction of new or additional impervious or semi-pervious surfaces (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.

mmo Ow>

Section 105. Repealer

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

Section 106. Severability

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

Section 107. Compatibility With Other Ordinance Requirements
Approvalsissued pursuant to this Ordinance do not relieve the Applicant of the responsibility to

secure required permits or approvalsfor activitiesregulated by any other applicable code, rule, act,
or ordinance.
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ARTICLE II1-DEFINITIONS

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

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

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

C. Theword"person” includesanindividual, firm, association, organization, partnership, trust,
company, corporation, or any other similar entity.

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

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

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

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

Alteration - As applied to land, achange in topography as aresult 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 landowner or developer who hasfiled an application for approval to engagein any
Regulated Activities as defined in Section 104 of this Ordinance.

BMP (Best Management Practice) - Stormwater structures, facilities and techniques to control,
maintain or improve the quantity and quality of surface runoff.

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

Cistern - An underground reservoir or tank for storing rainwater.
Conservation District - The Wyoming County Conservation District.

Culvert - A structure with appurtenant works which carries a stream under or through an
embankment or fill.
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Dam - An artificial barrier, together with its appurtenant works, constructed for the purpose of
impounding or storing water or another fluid or semifluid, or arefuse bank, fill or structure for
highway, railroad or other purposes which does or may impound water or another fluid or
semifluid.

Design Storm - The magnitude and temporal distribution of precipitation from a storm event
measured in probability of occurrence (e.g., a5-year storm) and duration (e.g., 24-hours), used in
the design and evaluation of stormwater management systems.

Designee - The agent of the Planning Commission and/or agent of the governing body
involved with the administration, review or enforcement of any provisions of this ordinance by
contract or memorandum of understanding.

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

Detention District - Those subareas in which some type of detention isrequired to meet the plan
requirements and the goals of Act 167.

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

Development Site - The specific tract of land for which a Regulated Activity is proposed.
Downslope Property Line - That portion of the property line of the lot, tract, or parcels of land
being developed located such that all overland or pipe flow from the site would be directed
towardsiit.

Drainage Conveyance Facility - A Stormwater Management Facility designed to transmit
stormwater runoff and shall include streams, channels, swales, pipes, conduits, culverts, storm
sewers, etc.

Drainage Easement - A right granted by alandowner to agrantee, allowing the use of privateland
for stormwater management purposes.

Drainage Permit - A permit issued by the Municipal governing body after the drainage plan has
been approved. Said permit isissued prior to or with the final Municipal approval.

Drainage Plan - The documentation of the stormwater management system, if any, to be used for a
given development site, the contents of which are established in Section 403.

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

Erosion - The movement of soil particlesby the action of water, wind, ice, or other natural forces.
Erosion and Sediment Pollution Control Plan - A plan that is designed to minimize accelerated
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erosion and sedimentation.

Existing Conditions- Theinitial condition of aproject site prior to the proposed construction. If
theinitial condition of the siteisundevel oped land, theland use shall be considered as " meadow"
unless the natural land cover is proven to generate lower curve numbers or Rational "C" value,
such as forested lands.

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 - Any land area susceptible to inundation by water from any natural source or
delineated by applicable Department of Housing and Urban Development, Federal Insurance
Administration Flood Hazard Boundary - Mapped as being a specia flood hazard area. Also
included are areas that comprise Group 13 Soils, as listed in Appendix A of the Pennsylvania
Department of Environmental Protection (PaDEP) Technical Manual for Sewage Enforcement
Officers (as amended or replaced from time to time by PaDEP).

Floodway - The channel of the watercourse and those portions of the adjoining floodplains, which
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 areawhere no FEM A maps or studies have defined the boundary of the
100-year frequency floodway, it is assumed - absent evidence to the contrary - that the floodway
extends from the stream to 50 feet from the top of the bank of the stream.

Forest Management/Timber Operations - Planning and activities necessary for the management of
forest land. These include timber inventory and preparation of forest management plans,
silvicultural treatment, cutting budgets, logging road design and construction, timber harvesting,
site preparation and reforestation.

Freeboard - A vertical distance between the elevation of the design high-water and the top of a
dam, levee, tank, basin, or diversion ridge. The spaceisrequired as asafety margin in apond or
basin.

Grade - A slope, usually of aroad, channel or natural ground specified in percent and shown on
plans as specified herein. (To) Grade - to finish the surface of aroadbed, top of embankment or
bottom of excavation.

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

Groundwater Recharge - Replenishment of existing natural underground water supplies.
Impervious Surface - A surface that prevents the percolation of water into the ground.

Impoundment - A retention or detention basin designed to retain stormwater runoff and release it
at acontrolled rate.

Infiltration Structures - A structure designed to direct runoff into the ground (e.g., french drains,
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seepage pits, seepage trench).

Inlet - A surface connection to aclosed drain. A structure at the diversion end of aconduit. The
upstream end of any structure through which water may flow.

Land Development - (i) the improvement of one lot or two or more contiguous lots, tracts, or
parcelsof land for any purpose involving (a) agroup of two or more buildings, or (b) thedivision
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; (ii) any subdivision of land; (iii) development in accordance with
Section 503(1.1)of the PA Municipalities Planning Code.

Land Earth Disturbance - Any activity involving grading, tilling, digging, or filling of ground or
stripping of vegetation or any other activity that causes an alteration to the natural condition of the
land.

Main Stem (Main Channel) - Any stream segment or other runoff conveyance facility used asa
reach in Bowman's Creek hydrologic model.

Manning Equation in (Manning formula) - A method for cal culation of velocity of flow (e.g., feet
per second) and flow rate (e.g., cubic feet per second) in open channel s based upon channel shape,
roughness, depth of flow and slope. "Open channels' may include closed conduits so long asthe
flow isnot under pressure.

Municipality - [municipal name], Wyoming County, Pennsylvania.

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

NRCS - Natural Resource Conservation Service (previously SCS).

Open Channel - A drainage element in which stormwater flows with an open surface. Open
channels include, but shall not be limited to, natura and man-made drainageways, swales,
streams, ditches, canals, and pipes flowing partly full.

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.

Parking Lot Storage - Involves the use of impervious parking areas as temporary impoundments
with controlled release rates during rainstorms.

Peak Discharge - The maximum rate of stormwater runoff from a specific storm event.
Penn State Runoff Model (calibrated) - The computer-based hydrologic modeling technique

adapted to Bowman's Creek watershed for the Act 167 Plan. The model has been "calibrated” to
reflect actual recorded flow values by adjoining key model input parameters.

1:/98487/00/docs/wordproc/bowv2.doc 6



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

Planning Commission - The planning commission of [municipal name].

PMF - Probable Maximum Flood - The flood that may be expected from the most severe
combination of critical meteorologic and hydrologic conditionsthat are reasonably possiblein any
area. The PMFisderived from the probable maximum precipitation (PMP) as determined based
on data obtained from the National Oceanographic and Atmospheric Administration (NOAA).
Rational Formula- A rainfall-runoff relation used to estimate peak flow.

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

Release Rate - The percentage of pre-development peak rate of runoff from a site or subareato
which the post development peak rate of runoff must be reduced to protect downstream areas.

Retention Basin - An impoundment in which stormwater is stored and not released during the
storm event. Stored water may bereleased from the basin at sometime after the end of the storm.

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

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

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

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

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

Sediment Pollution - The placement, discharge or any other introduction of sediment into the
waters of the Commonwealth occurring from the failure to design, construct, implement or
maintain control measures and control facilities in accordance with the requirements of this
Ordinance.

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

Seepage Pit/Seepage Trench - An area of excavated earth filled with |oose stone or similar coarse
material, into which surface water is directed for infiltration into the ground.

Sheet Flow - Runoff that flows over the ground surface asathin, even layer, not concentratedina
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channel.

Soil-Cover Complex Method - A method of runoff computation developed by the NRCSthat is
based on relating soil type and land use/cover to arunoff parameter called Curve Number (CN).

Soil Group, Hydrologic - A classification of soilsby the Natural Resources Conservation Service,
formerly the Soil Conservation Service, into four runoff potential groups. The groupsrangefrom
A soils, which are very permeable and produce little runoff, to D soils, which are not very
permeable and produce much more runoff.

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

Storage Indication Method - A reservoir routing procedure based on solution of the continuity
equation (inflow minus outflow equalsthe changein storage) with outflow defined asafunction
of storage volume and depth.

Storm Frequency - The number of times that a given storm "event” occurs or is exceeded on the
average in astated period of years. See "Return Period".

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

Stormwater - The total amount of precipitation reaching the ground surface.

Stormwater Management Facility - Any structure, natural or man-made, that, dueto itscondition,
design, or construction, conveys, stores, or otherwise affects stormwater runoff. Typical
stormwater management facilities include, but are not limited to, detention and retention basins,
open channels, storm sewers, pipes, and infiltration structures.

Stormwater Management Plan - The plan for managing stormwater runoff in Bowman's Creek
Watershed adopted by Wyoming County as required by the Act of October 4, 1978, P.L. 864, (Act
167), and known as the "Bowman's Creek Watershed Action Act 167 Stormwater Management
Plan.

Stormwater Management Site Plan - The plan prepared by the Developer or his representative
indicating how stormwater runoff will be managed at the particular site of interest according to
this Ordinance.

Stream Enclosure - A bridge, culvert or other structurein excess of 100 feet inlength upstream to
downstream which encloses a regulated water of this Commonwealth.

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

Subdivision - Thedivision or re-division of alot, tract, or parcel of land by any meansinto two or
morelots, tracts, parcels or other divisions of land including changesin existing lot linesfor the
purpose, whether immediate or future, of lease, transfer of ownership, or building or lot
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development: Provided, however, that the subdivision by lease of land for agricultural purposes
into parcels of more than ten acres, not involving any new street or easement of access or any
residential dwellings, shall be exempt.

Swale - A low lying stretch of land which gathers or carries surface water runoff.
Timber Operations - See Forest Management.

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

Watercourse - A stream of water; river; brook; creek; or a channd or ditch for water, whether
natural or manmade.

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 channel s of
conveyance of surface and underground water, or parts thereof, whether natural or artificial,
within or on the boundaries of this Commonwealth.

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

ARTICLE I11-STORMWATER MANAGEMENT
Section 301. General Requirements

A. All regulated activities in Bowman's Creek Watershed which do not fall under the
exemption criteria shown in Section 402 shall submit a drainage plan consistent with
Bowman's Creek Watershed Stormwater Management Plan to the municipality for review.
Thiscriteriashall apply to the total proposed development even if development isto take
placein stages. Impervious cover shall include, but not belimited to, any roof, parking or
driveway areas and any new streets and sidewalks. Any areas designed to initialy be
gravel or crushed stone shall be assumed to beimperviousfor the purposes of comparison
to the exemption criteria.

B. 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 Ordinance.

C. The existing points of concentrated drainage that discharge onto adjacent property shall
not be altered without permission of the affected property owner(s) and shall be subject to
any applicable discharge criteria specified in this Ordinance.

D. Areas of existing diffused drainage discharge shall be subject to any applicabledischarge
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criteriain the general direction of existing discharge, whether proposed to be concentrated
or maintained as diffused drainage areas, except as otherwise provided by thisordinance.
If diffused flow is proposed to be concentrated and discharged onto adjacent property, the
Devel oper must document that adequate downstream conveyancefacilitiesexist to safely
transport the concentrated discharge, or otherwise prove that no erosion, sedimentation,
flooding or other harm will result from the concentrated discharge.

Where a development site is traversed by watercourses drainage easements shall be
provided conforming to the line of such watercourses. The terms of the easement shall
prohibit excavation, the placing of fill or structures, and any aterationsthat may adversely
affect the flow of stormwater within any portion of the easement. Also, maintenance,
including mowing of vegetation within the easement shall berequired, except asapproved
by the appropriate governing authority.

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

Any stormwater management facilities regulated by this Ordinance that would belocated
in or adjacent to waters of the Commonwealth or wetlands shall be subject to approval by
PaDEP through the Joint Permit Application process, or, where deemed appropriate by
PaDEP, 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
guestion cannot be classified aswetlands, otherwise approval to work in the areamust be
obtained from PaDEP.

Any stormwater management facilities regulated by this Ordinance that would belocated
on State highway rights-of-way shall be subject to approval by the Pennsylvania
Department of Transportation (PaDOT).

Minimization of impervious surfaces and infiltration of runoff through seepage beds,
infiltration trenches, etc. are encouraged, where soil conditions permit, to reducethe size
or eliminate the need for detention facilities.

Roof drains must not be connected to streets, sanitary or storm sewersor roadside ditches
to promote overland flow and infiltration/ percol ation of stormwater where advantageous
todo so. Whenitismore advantageousto connect directly to streetsor storm sewers, then
it shall be permitted on a case by case basis by the municipality.

Section 302. Stormwater Management Districts

A.

Bowman's Creek Watershed has been divided into stormwater management districts as
shown on the Watershed Map in Appendix D.

Standards for managing runoff from each subareain Bowman's Creek Watershed for the 2,
10, 25, and 100 year design stormsis shown below. Development siteslocated in each of
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the A, B, or C Districts must control post-devel opment runoff rates to pre-devel opment
runoff rates for the design storms as follows:

Design Storm Design Storm
District Subareas Post-Development Pre-Development

A 1-19, 26-34, 39, 2- year 1- year
43-51 5- year 5- year

10- year 10- year

25- year 25- year

100-year 100-year
B 20-25, 35-38, 40-42, 2- year 1- year
52-77, 81-88, 95-99 5- year 2- year
10 —year 5- year

25- year 10- year

100-year 100-year

C 78-80, 89-94, ND* ND*

100-110

» EXPLANATION OF DISTRICT C: Development sites which can discharge directly to
Bowman's Creek main channel or major tributaries or indirectly to the main channel through
an existing stormwater drainage system (i.e., storm sewer or tributary) may do so without
control of post-devel opment peak rate of runoff. If the post-devel opment runoff isintended to
be conveyed by an existing stormwater drainage system to the main channel, assurance must
be provided that such system has adequate capacity to convey theincreased peak flowsor will
be provided with improvements to furnish the required capacity. When adequate capacity of
downstream system does not exist and will not be provided through improvements, the post-
development peak rate of runoff must be controlled to the pre-development peak rate as
required in District A provisions(i.e.,10-year post-development flowsto 10 pre-devel opment
flows)for the specified design storms.

In addition to the requirements specified above, the water quality and streambank erosion
requirements shall be implemented (Section 308).

Section 303. Stormwater Management District mplementation Provisions (Performance
Standards)

A. General - Post-devel opment rates of runoff from any regulated activity shall meet the peak
release rates of runoff prior to development for the design storms specified on the
Stormwater Management District Watershed Map (Ordinance Appendix D) and Section
302, of the Ordinance.

B. District Boundaries- The boundaries of the Stormwater Management Districtsare shown
on an official map that is available for inspections at the municipal office. A copy of the
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official map at a reduced scale in included in the Ordinance Appendix D. The exact
location of the Stormwater Management District boundaries as they apply to a given
development site shall be determined by mapping the boundaries using the two-foot
topographic contours (or most accurate data required) provided as part of the Drainage
Plan.

C. Sites Located in More Than 1 District - For a proposed development site located within
two or more stormwater management district category subareas, the peak discharge rate
from any subarea shall be the pre-development peak discharge for that subarea as
indicated in Section 302. The cal culated peak discharges shall apply regardless of whether
the grading plan changes the drainage area by subarea. An exception to the above may be
granted if discharges from multiple subareas recombine in proximity to the site. Inthis
case, peak dischargein any direction may be a100% rel ease rate provided that the overall
site discharge meets the weighted average release rate.

D. Off-Site Areas - Off-site Areas that drain through a proposed development site are not
subject to release rate criteria when determining allowable peak runoff rates. However,
on-site drainage facilities shall be designed to safely convey off-site flows through the
development site.

E. Site Areas- Wherethe site areato beimpacted by aproposed development activity differs
significantly from the total site area, only the proposed impact area utilizing stormwater
management measures shall be subject to the Management District Criteria. In other
words, unimpacted areas bypassing the stormwater management facilities would not be
subject to the Management District Criteria.

F. "No Harm" Option - For any proposed devel opment site not located in aprovisiona direct
discharge district, the developer has the option of using a less restrictive runoff control
(including no detention) if the developer can prove that "no harm™ would be caused by
discharging at a higher runoff rate than that specified by the Plan. The"no harm” Option
is used when a developer can prove that the post-development hydrographs can match
pre-devel opment hydrographs, or if it can be proved that the post-devel opment conditions
will not cause increases in peaks at al points downstream. Proof of "no harm" would
have to be shown based upon the following " Downstream Impact Evaluation™ which shall
include a "downstream hydraulic capacity analysis' consistent with Section 303H to
determine if adequate hydraulic capacity exists. Theland developer shall submit to the
municipality this evaluation of the impacts dueto increased downstream stormwater flows
in the watershed.

1. The "Downstream Impact Evaluation” shall include hydrologic and hydraulic
cal culations necessary to determinetheimpact of hydrograph timing modifications due
to the proposed development upon a dam, highway, structure, natural point of
restricted streamflow or any stream channel section, established with the concurrence
of the municipality.

2. Theevaluation shall continue downstream until theincreasein flow diminishesdueto
additional flow from tributaries and/or stream attenuation.
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3. The peak flow values to be used for downstream areas for the design return period
storms (2, 5, 10, 25, 50, and 100-year) shall be the values from the calibrated model
for Bowman's Creek Watershed. These flow values can be obtained from the
watershed plan.

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

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

6. Capacity improvements may be provided as necessary to implement the "no harm"
option which proposes specific capacity improvementsto providethat aless stringent
discharge control would not create any harm downstream.

7. Any "no harm” justifications shall be submitted by the developer as part of the
Drainage Plan submission per Article 1V.

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

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

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

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

H. Regional Detention Alternatives - For certain areas within the study area, it may be more
cost-effective to provide one control facility for more than one development site than to
provide anindividual control facility for each devel opment site. Theinitiativeand funding
for any regiona runoff control alternatives are the responsibility of prospective
developers. The design of any regional control basins must incorporate reasonable
development of the entire upstream watershed. The peak outflow of a regional basin
would be determined on a case-by-case basi s using the hydrol ogic modd of thewatershed
consistent with protection of the downstream watershed areas. "Hydrologic mode” refers
to the calibrated model as developed for the Stormwater Management Plan.

1:/98487/00/docs/wordproc/bowv2.doc 13



Section 304. Design Criteria for Stormwater Management Facilities

A.

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

Any stormwater management facility (i.e., detention basin) designed to store runoff and
requiring aberm or earthen embankment required or regulated by this ordinance 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 asto providea
minimum 1.0 foot of freeboard above the maximum pool e evation computed when the
facility functions for the 100-year post-development inflow. Should any storm-water
management facility require a dam safety permit under PaDEP Chapter 105, the facility
shall be designed in accordance with Chapter 105 and meet the regul ations of Chapter 105
concerning dam safety which may be required to pass stormslarger than 100-year event.

Any facilitiesthat constitute water obstructions (e.g., culverts, bridges, outfals, or stream
enclosures), and any work involving wetlands as directed in PaDEP Chapter 105
regulations (as amended or replaced from time to time by PaDEP), shall be designed in
accordance with Chapter 105 and will require apermit from PaDEP. 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 1.0 foot of freeboard measured below the lowest point
along the top of the roadway. Roadway crossings located within designated floodplain
areas must be able to convey runoff from a 100-year design storm with a minimum 1.0
foot of freeboard measured bel ow the lowest point along thetop of roadway. Any facility
that constitutes adam as defined in PaDEP chapter 105 regulations may require a permit
under dam safety regulations. Any facility located within a PaDOT right of way must
meet PaDOT minimum design standards and permit submission requirements.

Any drainage conveyance facility and/or channel that does not fall under Chapter 105
Regulations, must be ableto convey, without damageto the drainage structure or roadway,
runoff from the 10-year design storm. 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. Roadway crossings located within designated
floodplain areas must be ableto convey runoff from a100-year design storm. Any facility
located within aPaDOT right-of-way must meet PaDOT minimum design standardsand
permit submission requirements.

Storm sewers must be able to convey post-devel opment runoff from a_-year design storm
without surcharging inlets, where appropriate.

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

The design of all stormwater management facilities shall incorporate sound engineering
principlesand practices. The Municipality shall reservetheright to disapprove any design
that would result in the occupancy or continuation of an adverse hydrologic or hydraulic
condition within the watershed.
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Section 305. Calculation Methodology

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

A.

Any stormwater runoff cal cul ations shall use generally accepted cal cul ation technique that
is based onthe NRCS soil cover complex method. Table 305.A.1 summarizes acceptable
computation methods. It is assumed that al methods will be selected by the design
professional based on the individual limitations and suitability of each method for a
particular site.

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

All calculations consistent with this Ordinance using the soil cover complex method shall
usethe appropriate design rainfall depthsfor the various return period stormsaccording to
the region for which they are located as presented in Table B-1 in Appendix B of this
Ordinance. If a hydrologic computer model such as PSRM or HEC-1 is used for
stormwater runoff calculations, then the duration of rainfall shall be 24 hours. The SCS
‘S curveshownin Figure B-1, Appendix B of this Ordinance shall be used for therainfall
distribution.

For the purposes of pre-development flow rate determination, undevel oped land shall be
considered as "meadow" in good condition, unless the natural ground cover generates a
lower curve number or Rational 'C' value (i.e., forest), as listed in Table B-2 or B-3 in
Appendix B of this document.

All calculations using the Rational Method shall use rainfall intensities consistent with
appropriate times-of-concentration for overland flow and return periods from the Design
Storm Curves from PA Department of Transportation Design Rainfall Curves (1986)
(Figures B-2to B-4). Times-of-concentration for overland flow shall be calculated using
the methodology presented in Chapter 3 of Urban Hydrology for Small Watersheds,
NRCS, TR-55 (as amended or replaced from time to time by NRCS). Times-of-
concentration for channel and pipe flow shall be computed using Manning's equation.

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

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

Where uniform flow is anticipated, the Manning equation shall be used for hydraulic
computations, and to determine the capacity of open channels, pipes, and storm sewers.
Vaues for Manning's roughness coefficient (n) shall be consistent with Table B-4 in
Appendix B of the Ordinance.
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Outlet structures for stormwater management facilities shall be designed to meet the
performance standards of this Ordinance using any generally accepted hydraulic analysis

technique or method.

H. The design of any stormwater detention facilities intended to meet the performance
standards of this Ordinance shall be verified by routing the design storm hydrograph
through these facilities using the Storage-Indication Method. For drainage areas greater
than 20 acresin size, the design storm hydrograph shall be computed using a calculation
method that produces a full hydrograph. The municipality may approve the use of any
generally accepted full hydrograph approximation technique that shall use atotal runoff
volumethat is consistent with the volume from amethod that producesafull hydrograph.

TABLE 305.A.1

Acceptable Computation M ethodologies For
Stormwater Management Plans

METHOD

TR-20 _
(or commercial computer
package based on TR-20)

TR-55 ' USDA NRCS
(or commercial computer

plans within limitations described

package based on TR-55) in TR-55.

USDA NRCS

HEC-1 US Army Corps of
Engineers
PSRM Penn State University

Rational Method

(or commercial computer Emil Kuichling

f\)/lackage based on Rational (1889)
ethod)

Other computation methodologies

Other Methods Varies

Section 306. Erosion and Sedimentation Requirements

METHOD DEVELOPED BY

APPLICABILITY

Apdpl icable where use of full
hydrology computer model
is desirable or necessary.

Applicable for land
devel opment.

Applicable where use of full
hydrol ogic computer mode! is
desirable or necessary.

Applicablewhereuseof a
hydrologic computer mode! is
desirable or necessary; simpler
than TR-20 or HEC-1.

For sites less than 200 acres, or
as approved by the Municipality
and Municipal Engineer.

roved by the Municipalit
gnpg Munici%al Engi neerF.) Y

A. Whenever the vegetation and topography are to be disturbed, such activity must be in
conformance with Chapter 102, Title 25, Rulesand Regulations, Part I, Commonweal th of
Pennsylvania, Department of Environmental Protection, Subpart C, protection of natural
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Resources, Article 1I, Water Resources, Chapter 102, "Erosion Control,” and in
accordance with the Wyoming or Luzerne County Conservation District.

Additional erosion and sedimentation control design standards and criteriathat must beor
are recommended to be applied where infiltration BMPs are proposed shall include the
following:

1. Areas proposed for infiltration BMPs shall be protected from sedimentation and
compaction during the construction phase, so as to maintain their maximum
infiltration capacity.

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

Section 307. Ground Water Recharge

A.

The ability to retain and maximize the ground water recharge capacity of the area being
developed is encouraged. Design of the stormwater management facilities shall give
consideration to providing ground water recharge to compensate for the reduction in the
percolation that occurs when the ground surface is paved and roofed over. A detailed
geologic evaluation of the project site shall be performed to determine the suitability of
rechargefacilities. Theevaluation shall be performed by aqualified person (i.e. geologist,
geotechnical engineer and/or soil scientist), and at aminimum, address soil permeability,
depth to bedrock, susceptibility to sinkhole formation, and subgrade stability. Where
pervious pavement is permitted for parking lots, recreational facilities, non-dedicated
streets, or other areas, pavement construction specifications shall be noted on the plan.

Section 308. Water Quality and Streambank Erosion Requirements

A.

In addition to the performance standards and design criteriarequirements of Articlelll of
this Ordinance, the land developer SHALL comply with the following water quality
requirements of this Article unless otherwise exempted by provisions of this Ordinance.

Detain the post-devel opment 2-year, 24-hour design storm to the pre-devel opment 1-year
flow usingthe SCS Typell distribution. Additionally, provisionsshall be made so that the
1-year storm takes a minimum of 24 hours to drain from the facility from a point where
the maximum volume of water from the 1-year storm is captured. (i.e., the maximum
water surface elevation is achieved in the facility. Release of water can begin at the start
of the storm (i.e., the invert of the water quality orificeis at the invert of the facility).

Toaccomplish A. and B. above, theland developer MAY submit original and innovative
designsto the Municipal Engineer for review and approval. Such designsmay achievethe
water quality objectives through a combination of BMPs (Best Management Practices).

In selecting the appropriate BMPs or combinations thereof, the land developer SHALL
consider the following:

1. Total contributing area.
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Permeability and infiltration rate of the site soils.
Slope and depth to bedrock.

Seasonal high water table.

Proximity to building foundations and well heads.
Erodibility of soils.

Land availability and configuration of the topography.

NoarwWN

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

Peak discharge and required volume control.

Streambank erosion.

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

The nature of the pollutant being removed.

M aintenance requirements.

Creation/protection of aquatic and wildlife habitat.

Recreational value.

Enhancement of aesthetic and property value.

CoNoAWNE

F. Due to the acidic nature of the water in Bowman's Creek and its tributaries, l[imestone
shall be utilized whenever rock is required where feasible for stormwater management
facilities, including rip-rap and gabions. Limestone manufactures management can be
found in Ordinance Appendix E.

ARTICLE IV-DRAINAGE PLAN REQUIREMENTS

Section 401. General Requirements

For any of the activities regulated by this Ordinance, the preliminary or final approval of
subdivision and/or land devel opment plans, theissuance of any building or occupancy permit, or
the commencement of any land disturbance activity may not proceed until the Property Owner or
Developer or hisher agent has received written approval of a Drainage Plan from the
Municipality.

Section 402. Exemptions

Any Regulated Activity that meetsthe exception criteriain thefollowing tableisexempt from the
provisions of this Ordinance. This criteria shall apply to the total development even if
development isto take placein phases. Thedate of the municipal Ordinance adoption shall bethe
starting point from which to consider tracts as “parent tracts” in which future subdivisions and
respective impervious area computations shall be cumulatively considered. An exemption shall
not relieve the applicant from providing adequate stormwater management to meet the purpose of
this Ordinance; however, drainage plans will not have to be submitted to the municipality.
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Sormwater Management Exemption Criteria

ImperviousArea

Total Parcel Size Exemption (sg.ft.)
<lacre 5,000 sq. ft.
1-2acres 10,000 q. ft.
2-5acres 15,000 sq. ft
> 5 acres 20,000 sg. ft.

Exemptionsshall be at discretion of Municipal Engineer upon review of site conditions, topography,
soils and other factors as desired appropriate.

Section 403. Drainage Plan Contents

The Drainage Plan shall consist of all applicable calculations, maps, and plans. A note on the
maps shall refer to the associ ated computations and erosion and sedi mentation control plan by title
and date. The cover sheet of the computations and erosion and sedimentation control plan shall
refer to the associated maps by title and date. All Drainage Plan materials shall be submitted to
themunicipality inaformat that isclear, concise, legible, neat, and well organized; otherwise, the
Drainage Plan shall be disapproved and returned to the Applicant.

The following items shall be included in the Drainage Plan:
A. Generd
1. Genera description of project.
2. General description of permanent stormwater management techniques, including
](c:;gls,ittrilgion specifications of the materials to be used for stormwater management

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

B. Map(s) of the project area shall be submitted on 24-inch x 36-inch sheets and shall be
prepared in aform that meetsthe requirementsfor recording at the offices of the Recorder
of Deeds of Wyoming County. The contents of the maps(s) shall include, but not be
limited to:

1. Thelocation of the project relative to highways, municipalities or other identifiable
landmarks.

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

3. 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.

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

The locations of all existing and proposed utilities, sanitary sewers, and water lines
within 50 feet of property lines.

An overlay showing soil names and boundaries.

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

Proposed structures, roads, paved areas, and buildings.

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

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

The date of submission.

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

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 existing man-made features beyond the property boundary
that would be affected by the project.

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

A fifteen foot wide access easement around all stormwater management facilitiesthat
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 facilitiesthat would belocated off-site. All off-sitefacilities
shall meet the performance standards and design criteria specified in this Ordinance.
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21. A construction detail of any improvements made to sinkholes and the location of all

notes to be posted, as specified in this Ordinance.

22. 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 arevised plan by the municipality.

23. Thefollowing signature block for the Municipal Engineer:

(Municipal Engineer), on this date (date of signature), have reviewed and hereby
certify that the Drainage Plan meets all design standards and criteria of Bowman's
Creek Watershed Act 167 Stormwater Management Ordinance.”

24. Thelocation of all erosion and sedimentation control facilities.

C. Supplemental Information

1.

A written description of the following information shall be submitted.

a The overall stormwater management concept for the project.

b. Stormwater runoff computations as specified in this Ordinance.

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

d. Expected project time schedule.

A soil erosion and sedimentation control plan, where applicable, including all reviews
and approvals, as required by Pa DEP.

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

The effect of the project (in terms of runoff volumes and peak flows) on adjacent
properties adjacent properties and on any existing municipal stormwater collection
system that may receive runoff from the project site.

Map of the upgradient contributary drainage areas to the site. USGS topographic
maps shall suffice for this requirement.

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

D. 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 trenchesare used,
thelocations of existing and proposed septic tank infiltration areas and wellsmust be
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shown.

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

Section 404. Plan Submission

For all activities regulated by this Ordinance, the steps below shall be followed for submission.
For any activitiesthat require aPaDEP Joint Permit Application and regulated under Chapter 105
(Dam Safety and Waterway Management) or Chapter 106 (Floodplain Management) of PaDEP's
Rulesand Regulations, requireaPaDOT Highway Occupancy Permit, or require any other permit
under applicable state or federal regulations, the proof of application for that, the permit(s) shall
be part of the plan. The plan shall be coordinated with the state and federal permit process.

A.

The Drainage Plan shall be submitted by the Developer as part of the Preliminary Plan
submission for the Regulated Activity.

Four (4) copies of the Drainage Plan shall be submitted.
Distribution of the Drainage Plan will be as follows:

1. Two (2) copiesto the Municipality accompanied by the requisite Municipa Review
Fee, as specified in this Ordinance.

2. One (1) copy to the Municipa Engineers.

3. One (1) copy to the County Planning Commission/Department.

Section 405. Drainage Plan Review

A.

The Municipal Engineer shall review the Drainage Plan for consistency with the adopted
Bowman's Creek Watershed Act 167 Stormwater Management Plan. The Municipality
shall require receipt of a complete plan, as specified in this Ordinance.

The Municipal Engineer shall review the Drainage Plan for any submission or land
development against the municipal subdivison and land development ordinance
provisions not superseded by this Ordinance.

For activities regulated by this Ordinance, the Municipal Engineer shall notify the
Municipality inwriting, within____ calendar days, whether the Drainage Plan is consi stent
with the Stormwater Management Plan. Should the Drainage Plan be determined to be
consi stent with the Stormwater Management Plan, the Municipa Engineer will forward an
approval letter to the Developer with a copy to the Municipal Secretary.

Should the Drainage Plan be determined to be inconsistent with the Stormwater
Management Plan, the Municipal Engineer will forward a disapproval letter to the
Developer with acopy to the Municipal Secretary citing the reason(s) for the disapproval.
Any disapproved Drainage Plans may be revised by the Developer and resubmitted
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consistent with this Ordinance.

E. For Regulated Activities specified in Sections 104.C and 104.D of this Ordinance, the
Municipa Engineer shall notify the Municipal Building Permit Officer inwriting, withina
time frame consistent with the Municipal Building Code and/or Municipal Subdivision
Ordinance, whether the Drainage Plan is consi stent with the Stormwater Management Plan
and forward acopy of the approval/disapproval |etter to the Developer. Any disapproved
drainage plan may be revised by the Developer and resubmitted consistent with this
Ordinance.

F. For Regulated Activities requiring a PaDEP Joint Permit Application, the Municipal
Engineer shall notify PaDEP whether the Drainage Plan is consistent with the Stormwater
Management Plan and forward a copy of the review letter to the Municipality and the
Developer. PaDEP may consider the Municipal Engineer's review comments in
determining whether to issue a permit.

G. The Municipality shall not approve any subdivision or land development for Regulated
Activities specified in Sections 104 of this Ordinanceif the Drainage Plan has been found
to beinconsistent with the Stormwater Management Plan, as determined by the Municipal
Engineer. All required permits from PaDEP must be obtained prior to approva of any
subdivision of land development.

H. TheMunicipal Building Permit Office shall not issue abuilding permit for any Regul ated
Activity specified in Section 104 of this Ordinanceif the Drainage Plan has been found to
be inconsistent with the Stormwater Management Plan, as determined by the Municipal
Engineer, or without considering the comments of the Municipal Engineer. All required
permits from PaDEP must be obtained prior to issuance of a building permit.

The Developer shall be responsible for completing record drawings of all stormwater
management facilitiesincluded in the approved Drainage Plan. Therecord drawings and
an explanation of any discrepancies with the design plans shall be submitted to the
Municipa Engineer for final approval. In no case shall the Municipality approve the
record drawings until the Municipality receives a copy of an approved Declaration of
Adequacy, Highway Occupancy Permit from the PaDOT District Office, and any
applicable permits from PaDEP.

J. The Municipality's approval of a Drainage Plan shall be valid for a period not to exceed
( ) years. This -year time period shall commence on the date that the
Municipality signs the approved Drainage Plan. If stormwater management facilities
included in the approved Drainage plan have not been constructed, or if constructed, and
record drawings of these facilities has not been approved within this -year time
period, then the Municipality may consider the Drainage plan disapproved and may revoke
any and all permits. Drainage Plansthat are considered disapproved by the Municipality
shall be resubmitted in accordance with Section 407 of this Ordinance.

Section 406. Modification of Plans
A modification to a submitted Drainage Plan for a development site that involves a change in
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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 Drainage Plan as determined by the Municipa Engineer, shall requirearesubmission
of the modified Drainage Plan consistent with Section 404 of this Ordinance and be subject to
review as specified in Section 405 of this Ordinance.

A modification to an already approved or disapproved Drainage Plan shall be submitted to the
Municipality, accompanied by the applicable review. A modification to a Drainage Plan for
which a formal action has not been taken by the Municipality shall be submitted to the
Municipality, accompanied by the applicable Municipality Review Fee.

Section 407. Resubmission of Disapproved Drainage Plans

A disapproved Drainage Plan may be resubmitted, with the revisions addressing the Municipal
Engineer's concerns documented in writing addressed, to the Municipal Secretary in accordance
with Section 404 of this Ordinance and distributed accordingly and be subject to review as
specified in Section 405 of this Ordinance. The applicable Municipality Review Fee must
accompany aresubmission of adisapproved Drainage Plan.

ARTICLE V-INSPECTIONS

Section 501. Schedule of I nspections

A. The Municipa Engineer or his municipal assignee shall inspect all phases of the
installation of the permanent stormwater management facilities as deemed appropriate by
the Municipal Engineer.

B. During any stage of the work, if the Municipal Engineer determines that the permanent
stormwater management facilities are not being installed in accordance with the approved
Stormwater Management Plan, the Municipality shall revoke any existing permitsuntil a
revised Drainage Plan is submitted and approved, as specified in this Ordinance.

ARTICLE VI-FEES AND EXPENSES

Section 601. General

Thefeerequired by this Ordinanceisthe Municipal Review Fee. TheMunicipal Review feeshal

be established by the Municipality to defray review costs incurred by the Municipality and the

Municipa Engineer. All fees shall be paid by the Applicant.

Section 602. Municipality Drainage Plan Review Fee

TheMunicipality shall establish aReview Fee Schedul e by resol ution of themunicipal governing

body based on the size of the Regulated Activity and based on the Municipality's costs for

reviewing Drainage Plans. The Municipality shall periodically update the Review Fee Scheduleto

ensure that review costs are adequately reimbursed.
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Section 603. Expenses Covered by Fees

The fees required by this Ordinance shall at aminimum cover:

A. Administrative Costs.

B. Thereview of the Drainage Plan by the Municipality and the Municipal Engineer.
C. Thesiteinspections.
D

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

E. Thefinal inspection upon completion of the stormwater management facilitiesand drainage
improvements presented in the Drainage Plan.

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

ARTICLE VII-MAINTENANCE RESPONSIBILITIES
Section 701. Performance Guarantee

The applicant should provide afinancial guarantee to the Municipality for thetimely installation
and proper construction of all stormwater management controls as required by the approved
stormwater plan and this ordinance equal to the full construction cost of the required controls.

Section 702. Maintenance Responsibilities

A. The Drainage Plan for the development site shall contain an operation and maintenance
plan prepared by the devel oper and approved by the municipal engineer. The operation
and maintenance plan shall outline required routine maintenance actions and schedules
necessary to insure proper operation of the facility(ies).

B. The Drainage Plan for the development site shall establish responsibilities for the
continuing operating and maintenance of all proposed stormwater control facilities,
consistent with the following principals:

1. If adevelopment consistsof structuresor lotswhich areto be separately owned andin
which streets, sewers and other public improvements are to be dedicated to the
municipality, scormwater control facilities may also be dedicated to and maintained by
the municipality.

2. If adevelopment siteisto be maintained in asingle ownership or if sewersand other
public improvements are to be privately owned and maintained, then the ownership
and maintenance of stormwater control facilities shall be the responsibility of the
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owner or private management entity.

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

Section 703. Maintenance Agreement for Privately Owned Stormwater Facilities

A.

Prior tofinal approval of the site's stormwater management plan, the property owner shall
sign and record the maintenance agreement contained in Appendix A which is attached
and made part hereof, covering all stormwater control facilities that are to be privately
owned.

Other items may be included in the agreement where determined necessary to guarantee
the satisfactory maintenance of all facilities. The maintenance agreement shall be subject
to the review and approval of the municipal solicitor and governing body.

Section 704. Municipal Stormwater Maintenance Fund

A.

Personsinstalling stormwater storage facilities shall be required to pay aspecified amount
to the Municipal 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 thestoragefacility isto be privately owned and maintained, the deposit shall cover
the cost of periodic inspections performed by the municipality for aperiod of ten (10)
years, as estimated by the municipal engineer. After that period of time, inspections
will be performed at the expense of the municipality.

2. If the storage facility is to be owned and maintained by the municipality, the deposit
shall cover the estimated costs for maintenance and inspectionsfor ten (10) years. The
municipal engineer will establish the estimated costs utilizing information submitted
by the applicant.

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

If astoragefacility isproposed that also servesasarecreation facility (e.g., balfield, lake),
the municipality may reduce or waive the amount of the maintenance fund deposit based
upon the value of the land for public recreation purpose.

If at somefuturetimeastoragefacility (whether publicly or privately owned) iseliminated
due to the installation of storm sewers or other storage facility, the unused portion of the
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maintenance fund deposit will 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 will be returned to the depositor.

ARTICLE VIII-ENFORCEMENT AND PENALTIES

Section 801. Right-of-Entry

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

Section 802. Notification

In the event that a person fails to comply with the requirements of this Ordinance, or fails to
conform to the requirements of any permit issued hereunder, the municipality shall providewritten
notification of the violation. Such notification shall set forth the nature of the violation(s) and
establish a time limit for correction of these violation(s). Failure to comply within the time
specified shall subject such person to the penalty provisions of this Ordinance. All such penalties
shall be deemed cumulative and does not prevent the municipality from pursuing any and all
remedies. It shall betheresponsibility of the Owner of thereal property on which any Regulated
Activity is proposed to occur, is occurring, or has occurred, to comply with the terms and
conditions of this Ordinance.

Section 803. Enforcement

Themunicipal governing body is hereby authorized and directed to enforceall of the provisions of
this ordinance. All inspections regarding compliance with the drainage plan shall be the
responsibility of the municipal engineer or other qualified personsdesignated by the municipality.

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

B. Adherence to Approved Plan

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

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

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

2. Provide a set of as-built (record) drawings.

D. After receipt of the certification by the municipality, afinal inspection shall be conducted
by the municipal engineer or designated representative to certify compliance with this

ordinance.

E. Prior to revocation or suspension of apermit, the governing body will schedule ahearing
to discuss the non-compliance if there is no immediate danger to life, public health or
property.

F. Suspension and revocation of Permits

1. Any permitissued under thisordinance may be suspended or revoked by the governing
body for:

a.  Non-compliance with or failure to implement any provision of the permit.

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

c. Thecreation of any condition or the commission of any act during construction or
devel opment which constitutes or creates ahazard or nuisance, pollution or which
endangers the life or property of others, or as outlined in Article IX of this
ordinance.

2. A suspended permit shall be reinstated by the governing body when:
a.  Themunicipal engineer or hisdesignee hasinspected and approved the corrections
to the stormwater management and erosion and sediment pollution control
measure(s), or the elimination of the hazard or nuisance, and/or;

b. Thegoverning body is satisfied that the violation of the ordinance, law, or ruleand
regulation has been corrected.

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

Ordinance.

G Occupancy Permit
An occupancy permit shall not beissued unlessthe certification of compliance pursuant to

Section 902.D has been secured. The occupancy permit shall be required for each lot
owner and/or developer for al subdivisions and land development in the municipality.
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Section 804. Public Nuisance

A.

B.

The violation of any provision of this ordinance 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 ordinance shall be guilty of a misdemeanor, and
upon conviction shall be subject to a fine of not more than $ for each
violation, recoverablewith costs, or imprisonment of not morethan days, or
both. Each day that the violation continues shall be a separate offense.

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

Section 806. Appeals

A.

Any person aggrieved by any action of the [Municipality] or its designee may appeal to
[the municipality's governing body or Zoning Hearing Board] within thirty (30) days of
that action.

Any person aggrieved by any decision of [the municipality's governing body] may appeal
to the County Court of Common Pleas in the County where the activity has taken place
within thirty (30) days of the municipal decision.

1:/98487/00/docs/wordproc/bowv2.doc 29



Ordinance Appendix A

STANDARD STORMWATER FACILITIES MAINTENANCE AND MONITORING

AGREEMENT

THIS AGREEMENT, made and entered into this day of ,20__, byand
between , (hereinafter the “Landowner”), and
' County; Pennsylvania,

(hereinafter “Municipality”);

WITNESSETH

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

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

WHEREAS, the Subdivision/Land Management Plan (hereinafter “Plan”) for the

Subdivision which is expressly made a part hereof, as approved
or to be approved by the Municipality, provides for detention or retention of stormwater within the
confines of the Property; and

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

WHEREAS, the Municipality requires, through the implementation of the

Watershed Stormwater Management Plan, that

stormwater management facilities as shown on the Plan be constructed and adequately
maintained by the Landowner, his successors and assigns.

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

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

2. The Landowner, his successors and assigns, shall maintain the stormwater management facilities
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10.

in good working condition, acceptable to the Municipality so that they are performing their design
functions

The Landowner, his successors and assigns, hereby grants permission to the Municipality, his
authorized agents and employees, upon presentation of proper identification, to enter upon the
Property at reasonable times, and to inspect the stormwater management facilities whenever the
Municipality deems necessary. The purpose of the inspection is to assure safe and proper
functioning of the facilities. The inspection shall cover the entire facilities, berms, outlet structures,
pond areas, access roads, etc. When inspections are conducted, the Municipality shall give the
Landowner, his successors and assigns, copies of the inspection report with findings and
evaluations. At a minimum, maintenance inspections shall be performed in accordance with the
following schedule:

Annually for the first 5 years after the construction of the stormwater facilities,

Once every 2 years thereafter, or

During or immediately upon the cessation of 6 inches of rain or greater.

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

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

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

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

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

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

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

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

This Agreement shall be recorded among the land records of

County, Pennsylvania and shall constitute a covenant

running with the Property and/or equitable servitude, and shall be binding on the
Landowner, his administrators, executors, assigns, heirs and any other successors in

interests, in perpetuity.

ATTEST:

WITNESS the following signatures and seals:

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

(City, Borough, Township)

County of , Pennsylvania
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, @ Notary Public in and for the County and State

I
day of ,20_,do

aforesaid, whose commission expires on the
hereby certify that whose name(s) is/are signed to

the foregoing Agreement bearing date of the day of ,20__, has
acknowledged the same before me in my said County and State.

GIVEN UNDER MY HAND THIS day of 20

NOTARY PUBLIC

(SEAL)
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ORDINANCE APPENDIX B -
STORMWATER MANAGEMENT DESIGN CRITERIA

TABLE B-1
DESIGN STORM RAINFALL AMOUNT (INCHEYS)
Source: “Field Manual of Pennsylvania Department of Transportation”
STORM INTENSITY-DURATION-FREQUENCY CHARTS
PDT-1DF' May 1986.

FIGURE B-1
SCSRAINFALL DISTRIBUTION -SCURVE
Source: NRCS (SCS) TR-55

FIGURE B-2
PENNDOT DELINEATED REGIONS
Source: “Field Manual of Pennsylvania Department of Transportation”
STORM INTENSITY-DURATION-FREQUENCY CHARTS
PDT-1DF' May 1986.

FIGURE B-3
PENNDOT STORM INTENSITY-DURATION-FREQUENCY CURVE
REGION 2
Source: “Field Manual of Pennsylvania Department of Transportation”
STORM INTENSITY-DURATION-FREQUENCY CHARTS
PDT-1DF' May 1986.

FIGURE B-4
PENNDOT STORM INTENSITY-DURATION-FREQUENCY CURVE
REGION 3
Source: “Field Manual of Pennsylvania Department of Transportation”
STORM INTENSITY-DURATION-FREQUENCY CHARTS
PDT-1DF' May 1986.

TABLE B-2

RUNOFF CURVE NUMBERS
Source: NRCS (SCS) TR-55

TABLE B-3
RATIONAL RUNOFF COEFFICIENTS

TABLE B-4
MANNING ROUGHNESS COEFFICIENTS
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TABLE B-1
Design Storm Rainfall Amount (Inches)

The design storm rainfall amount chosen for design should be obtained from the PennDOT
region for which the site islocated according to Figure B-2.

Source: “Field Manual of Pennsylvania Department of Transportation”
STORM INTENSITY-DURATION-FREQUENCY CHARTS
PDT-1DF' May 1986.

Design Storm Frequency 24 Hours Rainfall Amount
(yrs) (inches)
Region 2 Region 3
1 2.04 2.04
2 242 242
5 3.05 3.10
10 348 3.7
25 4.08 4.4
50 4.56 5.2
100 5.28 6.05
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<<FIGURE B-1>>
<<NRCS (SCS) TYPE Il RAINFALL DISTRIBUTION>>
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<<FIGURE B-2>>
<<PENNDOT STORM INTENSITY-DURATION-FREQUENCY CURVE>>
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TABLE B-2
Runoff Curve Numbers
(From NRCS (SCS) TR-55)

HYDROLOGIC SOIL GROUP

LAND USE DESCRIPTION A B C D
Open Space 44 65 77 82
Orchard 44 65 77 82
Meadow 30** 58 71 78
Agriculturad 59 71 79 83
Forest 36** 60 73 79
Commercid (85% Impervious) 89 92 94 95
Industrial (72% Impervious) 81 88 91 93
Institutional (50% Impervious) 71 82 88 90
Residential
Average Lot Size % impervious
1/8 acre or less 65 77 85 90 92
18 - 1/3 acre 34 59 74 82 87
1/3-1acre 23 53 69 80 85
1-4acres 12 46 66 78 82
Farmstead 59 74 82 86
Smooth Surfaces (Concrete, Asphalt, 98 98 98 98
Gravel or Bare Compacted Soﬂsf
Water 98 98 98 98
Mining/Newly Graded Areas 77 86 91 94
(Pervious Areas Only)

* Includes Multi-Family Housing unless justified lower density can be provided.
** Caution - CN values under 40 may produce erroneous modeling results.

Note: Existing site conditions of bare earth or fallow shall be considered as meadow when
choosing aCN value.
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<<TABLE B-3>>
<<RATIONAL RUNOFF COEFFICIENT S>>
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<<TABLE B-3>>
<<RATIONAL RUNOFF COEFFICIENT S>>
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TABLE B-4

Roughness Coefficients (Manning's" n") For Overland Flow
(U.S. Army Corps Of Engineers, HEC-1 Users Manual)

Surface Description n
Dense Growth 04 - 0.5
Pasture 03 - 04
Lawns 02 - 0.3
Bluegrass Sod 02 - 0.5
Short Grass Prairie 01 - 0.2
Sparse Vegetation 005 - 0.13
Bare Clay-Loam Soil (eroded) 001 - 0.03
Concrete/Asphalt - very shallow depths

(lessthan 1/4 inch) 010 - 0.15

- small depths
(/4 inch to several inches) 005 - 0.10

Roughness Coefficients (Manning's" n") For Sheet Flow
(U.S. Soil Conservation Service Technical Release 55)

Surface Description n
Smooth Surfaces

(concrete, asphalt, gravel, or bare soil) 0.011
Falow (no residue) 0.05
Cultivated Soils:

Residue Cover Less Than or = 20% 0.06

Residue Cover Greater Than 20% 0.17
Grass:

Short Grass Prairie 0.15

Dense Grasses 0.24

Bermuda Grass 0.41
Range (natural) 0.13
Woods:

Light Underbrush 0.40
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ORDINANCE APPENDIX C-
SAMPLE DRAINAGE PLAN APPLICATION AND FEE SCHEDULE

(To be attached to the "land subdivision plan or devel opment plan review application or "minor
land subdivision plan review application™)

Application is hereby made for review of the Stormwater Management and Erosion and
Sedimentation Control Plan and related data as submitted herewith in accordance with the
Township Stormwater Management and Earth Disturbance Ordinance.

Final Plan Preliminary Plan SkechHan
Date of Submission Submission No.
1. Name of subdivision or development
2. Name of applicant Telephone No.
(if corporation, list the corporation's name and the names of two officers of the corporation)
Officer 1
Officer 2
Address
Zip
Applicantsinterest in subdivision or development
(if other than property owner give owners name and address)
3. Name of property owner Telephone No.
Address
Zip
4. Name of engineer or surveyor Telephone No.
Address
Zip
5. Type of subdivision or development proposed:
Single-Family Lots Townhouses Commercial (Multi-Lot)
Two Family Lots Garden Apartments Commercid (One-Lot)
Multi-Family Lots Mobile-Home Park Industrial (Multi-Lot)
Cluster Type Lots Campground Industrial (One-Lot)
Planned Residential Other ( )
Development
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6. Linea feet of new road proposed? L.F.

7. Areaof proposed and existing impervious area on entire tract.

a. Existing (to remain) SF. % of Property
b. Proposed SF. % of Property

8. Stormwater

a. Doesthe peak rate of runoff from proposed conditions exceed that flow which occurred

—h

Q@

J.

for pre-development conditions for the designated design storm?
Design storm utilized (on-site conveyance systems) (24 hr.)

No. of Subarea

Watershed Name

Explain:

Does the submission and/or district meet the release rate criteria for the applicable
Subarea?

Number of subarea(s) from Ordinance Appendix D of Bowman's Creek Watershed
Stormwater Management Plan.

Type of proposed runoff control

Does the proposed stormwater control criteria meet the requirement/guidelines of the
Stormwater Ordinances?

If not, what variances/waivers are requested?

Reasons

Does the plan meet the requirements of Articleiii of the Stormwater Ordinances?

If not, what variances/waivers are requested?
Reasons Why

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

What hydrologic method was used in the stormwater computations?

Is a hydraulic routing through the stormwater control structure submitted?
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K. lsaconstruction schedule or staging attached?

|. Isarecommended maintenance program attached?
9. Erosion and Sediment Pollution Control (E&YS):

a. Hasthe stormwater management and E& S plan, supporting documentation and narrative

been submitted to the County conservation District?
b. Total areaof earth disturbance S.F.
10. Wetlands

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

b. Havethe wetland lines been verified by a state or federal permitting authority?
c. Havethe wetland lines been surveyed?
d. Tota acreage of wetland within the property

e. Tota acreage of wetland disturbed

f. Supporting documentation
11. Filing

a. Hasthe required fee been submitted?
Amount

b. Hasthe proposed schedule of construction inspection to be performed by the applicant's
engineer been submitted?

c. Name of individual who will be making the inspections

d. General comments about stormwater management a  development
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CERTIFICATE OF OWNERSHIP AND ACKNOWLEDGMENT OF APPLICATION:
COMMONWEALTH OF PENNSYLVANIA

COUNTY OF SS

On thisthe day of , 20 , before me, the undersigned officer,
personally appeared who being duly sworn, according to law, deposes
and says that owners of the property described in this
application and that the application was made with knowledge and/or
direction and does hereby agree with the said application and to the submission of the same.

»

My Commission Expires , 20
]

THE UNDERSIGNED HEREBY CERTIFIESTHAT TO THE BEST OF HISKNOWLEDGE
AND BELIEF THEINFORMATION AND STATEMENTSGIVEN ABOVEARE TRUEAND
CORRECT.

SIGNATURE OF APPLICANT

T T T T T
(Information Below This Line To Be Completed By The Municipality)

Township official submission receipt:

Date compl ete application received Plan Number

Fees date fees paid received by

Official submission receipt date

Received by

Township
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Drainage Plan
Proposed Schedule Of Fees

Subdivision name Submittal No.
Owner Date
Engineer

1. Filing fee $

2. Landuse

2a. Subdivision, camePgrounds, mobile home parks, and ~ $
multi-family dwelling where the units are located
in the same local watershed. _

2b. Multi-family dwelling where the designated open $
spaceislocated in adifferent local watershed from
the proposed units.

2c. Commercial/industrial. $

3. Relative amount of earth disturbance

3a. Residential
road <500 | f.
road 500-2,640 | .f.
road >2,640 | .f.

3b. Commercial/industrial and other
impervious area <3,500 s.f.
impervious area 3,500-43,460 s.f.
impervious area >43,560 s.f.

AP AP

4. Relative size of project
4a. Total tract area <1 ac
1-5ac
5-25ac
25-100 ac
100-200 ac
>200 ac

PAAAAAP

5. Stormwater control measures
5a. Detention basins & other controls which
require areview of hydraulic routings
88 er control). _ .
5b. Other control facilities which require . $
storage volume cal culations but no hydraulic
routings. ( $ per control)

»

6. Site inspection ($ per inspection) $
Total $

All subsequent reviews shall be 1/4 the amount of theinitial review fee unless anew application
isrequired as per Section 406 of the stormwater ordinance. A new fee shall be submitted with
each revision in accordance with this schedule.
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APPENDIX D -
STORMWATER MANAGEMENT DISTRICT WATERSHED MAP
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ORDINANCE APPENDIX E
PENNSYLVANIA LIMESTONE MANUFACTURERS

SOURCE: PADEPARTMENT OF CONSERVATION AND
NATURAL RESOURCESWEB PAGE

http://www.dcnr.state.pa.us/topogeo
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SECTION VIII
PRIORITIESFOR IMPLEMENTATION

The Bowman's Creek Stormwater Management Plan preparation process is complete with
Luzerne County's adoption of the draft Plan and submission of the final Plan to DEP for
approval, which sets in motion the mandatory schedule of adoption of municipal ordinance
provisions needed to implement stormwater management criteria. Bowman's Creek Watershed
municipalitieshad six monthsfrom DEP approval to adopt the necessary ordinance provisions.

A. DEPApproval of thePlan

Upon adoption of the Watershed Plan by Luzerne County, the Plan was submitted to DEP
for approval. A draft of the Stormwater Management Plan and draft Model Ordinance was
be sent to DEP prior to adoption of the Plan. The DEP review process involves
determination that all of the activities specified in the Scope of Study have been compl eted.
The DEP also reviewed the Plan for consistency with municipal floodplain management
plans, State programs which regulate dams, encroachments and other water obstructions,
and State and Federa flood control programs, that the Plan is compatible with other
watershed stormwater plans in the basin in which the watershed is located, and that the
Plan is consistent with the policies of Act 167.

B. Publishingthe Final Plan

Upon DEP approval, the Luzerne County Planning Commission published and provided, at
minimum, two copies of the Plan to each municipality. The Plan includes this report,
appendices, figures, and Model Ordinance.

C. Municipal Adoption of Ordinanceto Implement the Plan

Thekey ingredient for implementation of the Stormwater Management Plan isthe adoption
of the necessary ordinance provisions by the Bowman's Creek municipalities. Provided as
part of the Planisthe Act 167 Stormwater Management Plan Model Ordinancewhichisa
single purpose stormwater ordinancethat could be adopted by each municipality essentially
"as is' to implement the Plan. The single purpose ordinance was chosen for ease of
incorporation into the existing structure of municipal ordinances. All that isrequired of any
municipality would be to adopt the ordinance itself and adopt the necessary provisionsfor
tying into the existing subdivision and land devel opment ordinance and zoning ordinance
as outlined in the Municipal Ordinance Matrix in the Appendix. The tying provisions
would simply refer any applicable regulated activities within the Bowman's Creek
Watershed from the other ordinances to the single purpose ordinance. It is recommended
that the delineation of the watershed subareas and the stormwater management criteria
assigned to each subarea be enacted as part of each municipality's zoning or subdivision
ordinance so that the requirements for management of stormwater will be applicabletoall
changesin land use and not limited only to activities which are subject to subdivision and
land development regulations.

D. Level of Government Involvement in Sormwater M anagement

1:/98487/00/docs/wordproc/bowv2.doc VIl-1



Theexisting institutional arrangementsfor the management of stormwater includefederal,
state, and county governments, as well as every municipality within the watershed.

In the absence of a single entity with responsibility for all aspects of stormwater
management within a watershed, it is clear that the "management” which occurs is
primarily a function of a multiple permitting process in which a developer attempts to
satisfy the requirements of al of the permitting agencies. Each public agency has
established its own regulations based on its own objectives and legidative mandates as
well asits own technical standards, applicable to its particular stormwater concerns.

The minimum objectives of this Plan and the minimum mandates of Act 167 can be
accomplished without significant modification of existing institutional arrangements - by
actionstaken at the municipal level, participation by the county in the technical review of
stormwater management plans, maintenance and operation of the computer model (as
necessary), and compilation of date required for periodically updating the Plan. In addition,
upon adoption and approval of the Plan, al future public facilities, facilities for the
provision of public utility services, and all facilities owned or financed by state fundswill
have to be consistent with the Plan, even though they might not otherwise be subject to
municipal regulation.

The primary municipal level activity will be the adoption or amendment of devel opment
regulationsto incorporate watershed stormwater management standards. Act 167 requires
that this be accomplished within six months of the Plan's adoption and approval. Model
ordinance provisionswill be distributed to all of the watershed municipalities. The Luzerne
County Planning Commission will be available upon request to assist municipalitiesinthe
adoption of themodel ordinance provisionstofit particular municipa ordinance structures.

The primary county level activity will be the establishment of review procedures. The
model ordinance callsfor review of stormwater management plans for development sites
by the Luzerne County Planning Commission, and Erosion and Sediment Pollution Control
Plans by the Luzerne County Conservation District. Evidencethat the appropriate stateand
federal agencies responsible for administering wetland regulatory programs have been
contacted for land development sites containing regulated wetlands is also required. The
purpose is to ensure that plan standards have been applied appropriately and that
downstream impacts have been adequately addressed. Procedures and capabilities for
performing the review function exist within the governmental agencies.

The county will also be responsible for the maintenance of datafor performance of review
and of "no-harm" evaluation. The materials initially prepared by consultants during the
plan preparation process which are needed or which may be needed in the devel opment of
site specific stormwater management plans, including data needed to perform the "no-
harm" evaluation, must be maintained in a place and form which is accessible to users.

E. County-Wide Coordination
There are possible situations of stormwater management functions and concerns, which
may not
be adequately addressed within the structure of the existing institutional arrangementsor by
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the adoption and enforcement of new regulations at the municipal level, asoutlined above.

For example, the construction of regional storage facilities may offer avery economic and
technically sound aternative to the construction of individual, on-site detention basins.
Thereis, however, no organization at the present timethat is capable of implementing such
aconcept. To do sowould requireamulti-municipal entity capable of planning, financing,
constructing, operating, and maintaining the shared storagefacilitiesin amanner smilar to
the management required for the collection, treatment, and disposal of sanitary wastes.

The Bowman's Creek watershed isadrainage system. All of its partsareinterrel ated. What
happens upstream affects what happens downstream, and what happens downstream places
limitations on what happens upstream. If runoff isnot controlled in upstream communities,
downstream communitieswill flood. But, if in adownstream community, the capacity of a
drainage channel can be safely increased, more upstream runoff may be released, thus
reducing to some degree the cost of required upstream control facilities.

The reduced storm frequency standard proposed in this Plan is the primary standard for
managing stormwater on a watershed basis and is a very ssimple concept that can be
implemented on aproperty-by-property basis. It isequitable and can be used to achieve the
law's "no-harm” mandate. But the same technical tool which allowed the modeling of
rainfall routing throughout the watershed and the development of a usable standard for
property-level control iscapable of testing numerous, technically feasible solutionswhich
would work for combinations of properties and for combinations of subareas. Some of
these potential solutions may be preferable to those that would result from the application
of release rates to individual properties.

There are, of course, ways to work out agreements on a case-by-case basis to permit the
accomplishment of almost any objective, whether apublic or aprivate undertaking. But, as
the number of stormwater detention and control facilities increases during future years,
continuing maintenance to ensure the integrity of structures and their performance will
become very important. A proliferation of "special agreements’ to handle special situations
may make future accountability very difficult.

An ideal structure for the management of stormwater on a watershed basis would be an
entity, a regional stormwater management board, capable of dealing with all of the
interrelated elements of the system in order to achieve the following:

*  the best possible technical solutionsin the most effective manner;

* the efficient and competent review of stormwater management components of
development plans;

*  the continued maintenance and proper functioning of all elements of the system;
*  therepair and replacement of system components as necessary;

*  continuing monitoring and evaluation of the performance of the drainage system;
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* updating and revision of system requirements and standards as necessary;

*  responsiblefinancia management including an equitabl e apportionment of operating
and capital costs among the system's users and beneficiaries.

It is clear that not all of these objectives can be achieved on a watershed basis through
municipal implementation of the stormwater plan, but that the existence of an
intermunicipal entity capable of continuous action at the system or watershed level is
required.

An optimum management system would be an entity capable of performing similar
functions for multiple watersheds, a county-level stormwater management institution.
There are a variety of models for such an entity, ranging from assigning new
responsibilities to a coordinated team of existing county departments to the creation of a
regional stormwater management board to include stormwater functions. Further, under any
management system, some of the elements in the process could be contracted out to a
private vendor.

The essentia concept isthat stormwater can be managed like a public utility and that the
costsfor planning, construction, operation and maintenance, monitoring and eval uation can
be equitably shared by all of the system's users.

A basi ¢ assumption underlying the concept of user financing of stormwater management is
that damage caused by existing and potential stormwater runoff without controls is
intolerable. Therefore, it is in the public interest to undertake stormwater management
immediately, and such management should not be delayed until federal and statefundingis
available.

Based on stormwater management experience elsewhere, users (including beneficiaries)
canfinancethefull cost of stormwater management inexpensively and equitably. The cost
to each user is calculated based on user's property characteristics. Because this method is
based on aformula, it has the advantage of being objective in its application.

F. Correction of Existing Drainage Problems

The development of the watershed plan has provided a framework for the correction of
existing drainage problems, a logical first step in the process of implementation of a
stormwater management ordinance. It will prevent the worsening of existing drainage
problems and prevent the creation of new drainage problems as well. The step-by-step
outline below is by no means a mandatory action to be taken by the municipalities with
watershed plan adoption options, it is just one method of solving problems uniformly
throughout the watershed in order to solve current runoff situations.

1. Prioritize alist of storm drainage problems within the municipalities based on
frequency of occurrence, potential for injury, as well as damage history.

2. Develop adetailed engineering eval uation to determine the exact nature of the top
priority drainage problemswithin the municipalitiesin order to determine solutions
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cost estimates and arecommended course of municipal action.

3. Incorporate implementation of recommended sol utionsregarding stormwater runoff
in the annual municipal capital or maintenance budget.

G. Culvert Replacement

The General Proceduresfor Municipalitiesto determine size of replacement culvertsusing
Act 167 datais asfollows:

1. Determine the location and Municipality of obstruction on Obstruction Map and
obtain the obstruction number.

2. From Section 105.161 of DEP's Chapter 105, determine the design storm frequency.

3. From "Municipa Stream Obstruction Data" tables, locate the Municipality and
Obstruction number. Locate the flow value (cfs) for the design storm frequency
determined in #2 above.

4. Have the culvert sized for this design flow and obtain any necessary
approval s/permits.

Note: Any culverts/stream crossings not identified on the Obstruction Map would need to
have storm flows computed for sizing purposes.

H. PennVEST Funding

One way in which the completion and implementation of this plan can be of assistancein
addressing storm drai nage problemsis by opening the avenue of funding assistance through
the PennVEST program. The PennVEST Act of 1988, as amended, provides|ow interest
loans to governmental entities for the construction, improvement or rehabilitation of
stormwater projectsincluding thetransports, storage and infiltration of stormwater and best
management practices to address non-point source pollution associated with stormwater.

In order to qualify for aloan under PennVEST, the municipality or county:
1. Must belocated in awatershed for which there is an existing county adopted and
DEP approved stormwater plan with enacted stormwater ordinances consistent with
the plan, or

2.  Must have enacted astormwater control ordinance consistent with the Stormwater
Management Act.

I. Landowner's/Developers Responsibilities
Any landowner and any person engaged in the alteration or devel opment of land that may
affect stormwater runoff characteristics shall implement such measures consistent with the
provisions of the applicable watershed stormwater plan as are reasonably necessary to
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prevent injury to health, safety or other property. Such measures shall include such actions
asarerequired:

1. To assurethe maximum rate of stormwater runoff isno greater after devel opment
than prior to development activities; or

2.  To manage the quantity, velocity and direction of resulting stormwater runoff ina
manner which otherwise adequately protects health and property from possible
injury.

Many devel opersthroughout the state, after realizing the natural resource, public safety and

potential economic advantages of proper stormwater management, are constructing new
development consistent with natural resources protection.
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SECTION IX
PLAN REVIEW ADOPTION AND UPDATING PROCEDURES
A. County Adoption

Prior to plan completion, Wyoming County transmitted a sample of the proposed
Stormwater Ordinance for review to affected municipal planning commissions, local
governing bodies, the Watershed Plan Advisory Committee and other interested parties.
Wyoming County then transmitted a draft plan which included the draft ordinance for
review to the municipal planning commission and the governing body of each involved
municipality, the County Planning Commission and the Watershed Plan Advisory
Committee by official correspondence. This review included an evaluation of the plan's
consistency with other plans and programs affecting the watershed. The reviews and
comments will be submitted to the county by official correspondence. The county will
receive, tabulate, and respond to the comments and will revise the Plan as appropriate.

Wyoming County will hold apublic meeting. A noticefor the hearing will be published two
weeks prior to the hearing date. The meeting notice will contain asummary of the principal
provisions of the Plan and will state where copies of the Plan could be examined or
obtained within each municipality. The comments received at the public hearing will be
reviewed by the county and appropriate modifications to the Plan will be made.

The Plan will be passed as a resolution by the County Commissioners for the purpose of
adoption. The resolution will include references to the text of the Plan, maps, plates, and
model ordinance. The County resolution will be recorded in the minutes of a regular
meeting of the Wyoming County Commissioners.

Wyoming County then submitted to the Department of Environmental Protection aletter of
transmittal and three copies of the adopted plan, the review by each affected municipal
planning agency and local governing body and the County Planning Commission, public
hearing notice and minutes, and the resolution of adoption of the Plan by the County. The
letter of transmittal stated that Wyoming County has complied with all proceduresoutlined
in Act 167 and requested that the Department of Environmental Protection approve the
adopted plan.

B. Provisionsfor Plan Revision

Section 5 of the Stormwater Management Act requires that the stormwater management
plan be updated at |east every five years. This requirement considers the changesin land
use, obstructions, flood control projects, floodplain identification, and management
objectives or policy that may take place within the watershed.

It will be necessary to collect and manage the required data in a consistent manner and
preferably store it in a central location not only to prepare an updated plan, but also, if
required, to make interim runs on the runoff simulation model to analyze the impact of a
proposed major development or a proposed major stormwater management facility.
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Thefollowing recommendations deal with the minimum requirementsthat will haveto be
undertaken to maintain an effective technical position for periodically reviewing, revising
and updating the Plan.

1. It is recommended that the Wyoming County Board of Commissioners authorize the
County Planning Commission to undertake the task of collecting and organizing
stormwater management plans and supporting documentation and data submitted for
review and to assume responsibility for periodically reviewing, revising, and updating
the stormwater management plan.

2. Itisrecommended that the Wyoming County Planning Commission prepareaworkable
program for the identification, collection and management of the required data. The
program should not be limited to the cooperative efforts of the constituent member
municipalitieswithin the Bowman's Creek watershed, but should a so include both state
and county agencies concerned with stormwater management.

3. Itisrecommended that the Watershed Plan Advisory Committee convene biannually or
as needed to review the Stormwater Management Plan and determine if the Plan is
adequate for minimizing the runoff impacts of new development. At minimum, the
information (to be reviewed by the Committee) will be asfollows:

a. Development activity data as monitored by the Wyoming County Planning
Commission.

b. Information regarding additional storm drainage problem areas as provided by the
municipal representatives to the Advisory Committee.

c. Zoning and Subdivision amendments within the watershed.

d. Impacts associated with any regional or subregional detention alternatives
implemented within the watershed.

e. Adequacy of the administrative aspects of regulated activity review.

f. Additional hydrologic data available through preparation of the Stormwater
Management Plan for the Bowman's Creek Watershed.

The Committee will review the above data and make recommendations to the County for
revisions to the Bowman's Creek Stormwater Management Plan. Wyoming County will
review the recommendations of the Watershed Plan Advisory Committee and determineif
revisions are to be made. A revised Plan would be subject to the same rules of adoption as
the origina Plan preparation. Should the County determinethat no revisionsto the Plan are
required for a period of five consecutive years, the County will adopt a resolution stating
that the Plan has been reviewed and been found satisfactory to meet the requirements of
Act 167 and forward the resolution to the Department of Environmental Protection.
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SECTION X
FORMATION OF BOWMAN'S CREEK

WATERSHED ADVISORY COMMITTEE

The meeting held by the Committee during the preparation and adoption of the detailed
Watershed Stormwater Management Plan.

Advisory Committee meetings and their purposes were as follows:

M eeting Date
1 5/08/97
2 7/30/98
3 3/4/99
4 10/25/99
5 3/14/00

Purpose

Introduction to Stormwater Management Review Act 167. Distribute
data collection forms - progress report.

Retrieve data collection forms - progress report.

Problem areas- Municipa Ordinance Matrix - statusreport, distribute
sample ordinance.

Summary of data collection, calibration procedure, upcoming steps -
status report, summary of modeling results, review ordinance,
distribute draft plan.

Final WPAC Meeting, Municipal Engineers Committee (MEC), Lega
Advisory Committee (LAC) Meeting and Municipal Workshop -
Review Ordinance adoption and implementati on procedures, standards
and criteria, innovative Stormwater Management and Best
Management Practices (BMP's).
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APPENDIX 1
PUBLIC COMMENT
&
RESPONSES
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