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Y IME 1 - EX A% M

[. BACKGROUND INFORMATION

A. INTRODUCTION

The Buffalo Creek Watershed is located in the central portion of Union County and the east central portion
of Centre County. The Buffalo Creek is approximately 28 miles long, originating near Woodward. in
Centre County and discharging into the West Branch of the Susquehanna River at Lewisburg, Union
County

Large portions of this watershed are undeveloped with a potential for extensive growth., The effects of this
potential growth and development on drainage, flooding, and erosion is a major concern for county and
township officials and affected property owners. Extensive growth can result in accelerated storm water
runoff which has the potential of causing flooding and erosion problems for property owners along the
Butfalo Creek and its tributaries. Stream water quality can also become degraded as impervious areas
grow throughout the watershed.

B. STORM WATER RUNOFF - ITS PROBLEMS AND ITS SOLUTIONS

The water that runs off the land into surface waters during and immediately following a raintall event is
referred to as storm water. In any watershed in which development occurs, the volume of storm water
resulting from a particular rainfall event increases because of an increase in impervious land area (i.e..
pavement, concrete. or buildings). That is, the alteration of natural land cover and land contours to
residential, commercial. industrial and even crop land uses results in decreased infiltration of rainfall and
an increased rate and volume of runoff.

As development pressures increase. so will the problem of dealing with the increased quantity of storm -
water runoff. Failure to properly manage this runoff will result in greater flooding, stream channel erosion
and siltation, as well as reduced groundwater recharge. This process occurs when the land development
process causes changes in land surface conditions.

History has shown that individual land development projects are often viewed as separate incidents. and
not necessarily a part of "a bigger picture". This has also been the case when the individual land
development projects are scattered throughout a watershed ( and in many different municipalities).
However, it is now being observed and verified that this cumulative nature of individual land surtace
changes dramatically effects flooding conditions. This cumulative effect of development in some areas has
resulted in tlooding of both small and large streams with property damages running into the millions of
dollars and even causing loss of life. Therefore, given the distributed and cumulative nature of the land
alteration process. a comprehensive (i.e., watershed-level) approach must be taken if a reasonable and
practical management and itnplementation approach and/for strategy is to be successful.

C. STORM WATER MANAGEMENT

The broad perspective of storm water management deals with bringing surface runoff caused by
precipitation events under control. In former years, storm water control was viewed only on a site-specific
basis. Recently, local perspectives and policies have changed, realizing that proper storm water
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 storm water management reduces flooding, soil and streambank erosion and sedimentation and
improves the overall quality of the receiving streams.




Storm water management involves cooperation between the state, county and local officials and involves
proper planning, engineering, construction, operation and maintenance. This entails educating the pubiic
and local officials, and requires program development. financing, revising policy. development of
workable criteria and adoption of ordinances. The Buffalo Creek Watershed Storm Water Management
Plan. under the Storm Water Management Act, will enable the Buffalo Creek watershed to develop in a
contralled, systematic fashion utilizing both structural and non-structural measures to properly manage
storm water runoff in the watershed.

D. STORM WATER MANAGEMENT ACT

The Pennsvlvania Generai Assembly, recognizing the adverse effects of inadequate management of
excessive rates and volumes of storm water runoff resulting from development. approved the Storm Water
Management Act, P.L. 864, No. 167, October 4, 1978, Act 167 provides for the regulation of land and
waler use for floed contro! and storm water management purposes. [t imposes duties and confers powers
to the Department of Environmental Resources, municipalities and counties, and provides for enforcement.
and making appropriations. The Act requires the Department to designate watersheds and develop
guidelines for storm water management and model storm water ordinances (the designated watersheds
were approved by the Environmental Quality Board July 15, 1980, and the guidelines and model
ordinances were approved by the Legislature May 14, [983). The Act provides for grants to be
appropriated by the General Assembly and administered by the Department for 75% of the allowable costs
for preparation of official storm water management plans and administrative, enforcement and
implemeniation costs incurred by any municipality or county in accordance with Chapter 11 - Storm Water
Management Grants and Reimbursement Regulations (adopted bv the Environmental Qualitv Board
August 27, 1985). Each county will prepare and adopt a watershed storm water 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 each watershed stonm water plan. each municipality is required to adopt or amend, and

implement ordinances and regulations as are necessary to regulate development within the municipality in
a manner consisteni with the applicable watershed storm water plan and the provisions of the Act
Developers are required to manage the quantity. velocity, timing and direction of resulting storm water
runoff in a manner which adequately protects heaith and property from possible injury. and must
implement such measures that are consistent with the provisions of the watershed plan and the Act. It also
provides for civil remedies for those aggrieved by'inadequate management of accelerated storm water
runoff.

E. PURPOSE OF THE STUDY

There is an increased state-wide, as well as local recognition, that a sound and effective storm water
management plan should be a diversified multipte purpose plan. This plan should address the full range of
hvdrologic consequences resulting from development instead of simply focusing on controlling site-
specific peak flow, without consideration of tributary timing, flow volume reduction, base flow
augmentation, water quality contro! and ecological protection.

Managing storm water runoff on a site-specific basis does not meet the requirements of watershed-wide
storm water management objectives. The timing of flood peaks for each subbasin within a watershed
contributes greatly to the flooding potential of a particular storm, Each storm water control site within a
subbasin should be managed by evaluating the comprehensive picture. The overall objective of the Plan is
to maintain peak flows throughout the watershed to existing conditions as the watershed becomes
developed.

By developing the Buffalo Creek Watershed Storm Water Management Plan, reasonable regulation of
development activities can be administered to control accelerated runoff and thus protect the health, safety
and welfare of the public. The plan shall include 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 developers more aware of comprehensive planning in storm water control and will also help maintain
the quality of the Buffalo Creek and its tributaries to sustain their reputation as high quality waters.

F. PLAN FORMAT

The plan format of the Buffalo Creek Storm Water Management Plan consists of Volume I, Executive
Summary, Volume I1, Plan Content, and the Technical Appendices. Volume I provides an overview of Act
167 and Watershed Level Storm Water Management,

Volume I provides the purpose of the study, data collection, identification of existing problems, present
conditions, projected and aiternative land development patterns and the model ordinance. Volume 11 aiso
assesses the impact of managing storm water by utilizing the criteria and standards set forth in this pian.

The technical appendices provide all of the supporting data, procedures, parameters and watershed
modeling.

In order to provide for planning consistency in computational methods utilized for storm water calculations
in the Buffalo Creek watershed, standards and criteria had to be established. Thus, standards were
established for runoff curve numbers, rational 'C' values, rainfall depths and intensities. and time of
concentrations.




1. PLAN PREPARATION PROCESS

The detailed process involved in the preparation of the Buffalo Creek Watershed Act 167 Plan included the
documentation of the physicai watershed characteristics. development of a computer runoff simulation
model based upon the documented watershed characteristics, "calibration” of the computer mode) 10 reflect
recorded runoff conditions and analvsis of computer resulits to devise the watershed runoff control strategy.
A brief description of the basic steps involved is presented below.

A. DOCUMENTATION OF THE PHYSICAL WATERSHED CHARACTERISTICS

Existing physical characteristics of the watershed were obtained from field surveys, published data, aerial
photography and topographic map interpretation. Data acquired included existing land use, soils. land
slopes. water impoundments and flow obstructions. A future condition land use was developed through
interpretation of existing growth patterns.

B. DEVELOPMENT AND CALIBRATION OF A COMPUTER RUNOFF SIMULATION MODEL FOR
THE BUFFALO CREEK WATERSHED

The 134 square mile Buffalo Creek watershed was subdivided into 92 subareas for computer modeling
purposes. With the assistance of a Geographic Information System (GIS), the physical watershed
characteristics were aggregated by subarea for use as model input. The computer model used was the Penn
State Runoff Model (PSRM) which generates runoff for each subarea and accumulates the runoff as flow
proceeds downstream. "Calibration” of the model involves adjustment of certain model parameters within
generally accepted limitations so that the model produces events consistent with historically recorded
events, The calibrated mode! was run for design storm conditions to generate runoff events which could be
analyzed to develop an appropriate runoff control strategy for the watershed. A "design storm" is an event
that should produce the maximum reasonable runoff for a given rainfall depth due 10 an optimized rain
pattern,

In the modeling analysis of the Buffalo Creek watershed the 1, 2, 5, 10, 25. 50 and 100-vear type II storms
were analyzed for the 1. 6. 12, and 24-hour durations. The highest peak flows occurred during the 24-hour
storm events not only for the total watershed but for the individual subareas also. This coupled with the
general acceptance of the 24-hour fype 11 storm for design purposes prompted a designated design duration
of 24 hours for use in the obstruction capacity analysis. The determination of the storm frequency for
standards and criteria development was not as simple. Act 167 does not address what storm frequency
should be utilized. The intent. however. would be not to allow any increase in flows for any storm
frequency. Since the Federal Flood Insurance Studies are based upon the 100-year flood elevations, and
these elevations would increase if the peak flow increased (assuming the same channel dimensions), it
would not make sense to ignore controlling runoff from the 100-year storm. Control or management
measures for the 100-year storm can, however, become costly. On the other hand, controlling the first
flush of storm events entraps sediment and improves water quality. Thus, controlling a high frequency (i.e.
one or two vears) storm would promote infiltration and groundwater recharge and improve siream
baseflow and water quality. Intermediate storms could also not be ignored since most structures in the
watershed had been designed for these intermediate storms. Designing storm water control structures for
every storm frequency would require an elaborate multi-stage outlet structure and a very large storage
volume.

An analysis was therefore performed to find a combination of design storms which would provide
protection over the entire range of design storm frequencies, yet not impose economic difficulties on the
developer, The results of the analysis indicates that by limiting post-development outflow to pre-
development conditions as specified in Section 1lI-A the entire range of storm frequencies is essentially
controlled. The design storm for which developers will have to manage runoff is therefore dependent on
the Detention District in which the site is located.




C. RUNOFF CONTROL STRATEGY DEVELOPMENT

An analysis was performed to find a combination of design storms which would provide protection over
the entire range of design storm frequencies, yet not impose economic difficulties on the developer. In
addition, capacities of obstructions, locations of problem areas and flood potential all had to be evaluated
in determining which design storms should be managed.

The basic runoff control strategy employed for the Buffalo Creek watershed is to not increase peak runoff
rates throughout the watershed even after development activities take place. Whereas conventional site
design would only consider the runoff impact of development at the downstream end of the site itself, the
comprehensive approach requires analysis of site runoff at points further downstream. Total volume of
runoff increases with development of a site. With the increase in impervious area which accompanies site
development, storm water volumes inevitably increase, unless of course the increase in runoff volume is
recharged to the ground water. The timing of the watershed subareas must be thoroughly analyzed to
determine storm water management criteria (or performance standard districts) to account for this increase
on runoff volume and subarea timing. Thus, these districts will have varying degrees of storm water
control criteria to achieve the goal of no net increase in flood flows within the watershed as shown on Plate
1. The conclusion from the comprehensive approach is that in exchange for the increase in runoff volume
with development. the rate of runoff leaving a site may have to be decreased. The magnitude of the
required decrease in peak rate for a given site is determined from the computer model.




1. WATERSHED LEVEL STORM WATER MANAGEMENT
A. DESCRIPTION OF PERFORMANCE STANDARD DISTRICTS

In performing the tasks for the Buffalo Creek Watershed Plan under Act 167, a major goal was to
determine where in the watershed storm water detention was appropriate for new development and, just as
importantly. where detention was not appropriate. It was also important to determine to what extent storm
water detention would be required in individual subareas. Individual subareas would fall into one of five
districts:

The Buffalo Creek Watershed has been divided into three storm water management districts as follows:

Development sites located in each of the A, B. or C District must control post- development runoff to pre-
development rates for the design storms as follows:

District Subareas Post-Development Pre-Development
A 1-4, 16, 2-year - l-year

28-39, 10-year 10-year

58,59 50-year 50-year
B 5-15,17-27 2-year l-year

40-55, 60-65, 10-year S-year

7075, 79-81 50-year 25-year

C Development sites which can discharge directly to the Buffalo Creek main channel or major tributaries
or indirectly to the main channel through an existing stormwater drainage system (i.c.. storm sewer or
tributary) may do so without control of post-development peak rate of runoff. If the post-development
runoff is intended 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 the increased peak flows or
will be provided with improvements to furnish the required capacity. When adequate capacity of
downstream structure does not exist and will not be provided through improvements, the post-development
peak rate of runoff must be controlled to the predevelopment peak rate as required in District A provisions
for the specified design storms.  The subwatershed areas which are included in this district are: 41, 42, 44,
68-72. 74-77.

Development in those subareas designated on Plate 1, in District C must convey the generated storm water
runoff to a stream or watercourse in a safe manner. The conveyance must manage the quantity, velocity
and direction of resuliing storm water runoff in a manner which othenwise 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 show that the downstream
natural or man-made channel or watercourse has the capacity within its banks to convey the 2-year design
storm at velocities which are not erosive. Acceptable velocities shall be based upon criteria contained in
the DER "Erosion and Sediment Potlution Control Program Manual". The 50-year design storm must also
be safely conveved by the stream and its overbanks without causing erosion or sedimentation. or creating
any damage, safety or property hazard. The post-development flow greater than pre-development flow can
onty be released if it does not aggravate a significant obstruction or existing problem area or would
overload existing storm sewer networks. If it would, proper storm water management, obstruction
replacement or standard detention would be required. Any flow from the 50-year storm not carried by
downstream drainage facilities must be addressed and, where necessary, additional controls installed to
assure upstream collection of this water by central facilities where required by the storm water design.
Infiliration is promoted throughout the watershed where soils permit.




Proper analysis of channel capacity downstream of a development site for the purpose of discharging
greater than predevelopment peak flow rates is essential for insuring 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 areas to the channel being evaluated based upon the
Future Land Use Map (Plate (11, Volume I} or the latest zoning revision after plan adoption. Also, storm
water control measures consistent with the Plan must be assumed in analyzing projected development
ribwiary 1o the point of evaluation.

Culverts. bridges. stream enclosures or any other facilities proposed within the "Small Storm Detention
Required” areas must pass flows for the 50-vear design storm without causing a backwater which would
act as a "detention basin" or meet more stringent DER criteria. Such facilities shall allow an unimpeded
flow to be conveyed.

Stream channels. water courses or other convevance facilities may be improved to meet the above
requirements and alleviate existing capacity deficiencies as long as local, state, and federal requirements
are met and permits obtained.

Anv facilities that constitute stream enclosures or dams, as regulated by PA DEP Chapter 105 regulations
{as amended or replaced from time to time by PA DEP), shall be designed in accordance with Chapter {03
and will require a permit from PA DEP. The definition of dam is detined in Chapter 105 regulations. Any
roadway crossing including pipes. bridges. storm sewers or any other drainage conveyance facilities or any
work invelving wetlands as described in PA DEP Chapier 105 regulations shall be designed in accordance
with Chapter 105 regulations and may require a permit from the Department. Any roadway crossing any
facility located within a PA DOT right-of-way must meet PA DOT minimum design standards and permit
submission requirements.

B. SUB-REGIONAL (COMBINED SITE) STORAGE

Traditionally, the approach to storm water management has been to control the runoff on an individual site
basis. However, there is a growing commitment to finding cost-effective comprehensive control
techniques which 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 storm
water storage facility in the most hydrologic advantageous location.

The goal should be the development and use of the most cost-effective and environmentally-sensitive
storm water runoff controls which significantly improves the capability and flexibility of land developers
and communities to control runoff consistent with the Buifalo Creek Watershed Storm Water Management
Plan.

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

To take this concept a step further, there is also the possibility that the storm water could be managed "off-
site”; that is, in a location off the property(s) in question. There could be publicly owned detention,
retention, lake, pond or other physical facilities to serve multiple developments. The design would need to
be consistent with the Plan.

C. "NOHARM OPTION"
For any proposed development site not located in a provisional no detention 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. Proof of




"no harm" would have to be shown from the development site through the remainder of the downstream
drainage network until there is no additional flow increases. Proof of “no harm" must be shown using the
capacity criteria specified in Section 303.C. of the Model Ordinance if downstream capacity analysis is a
part of the "no harm" justification. Attempts to prove "no harm" based upon downstream peak flow versus
capacity analysis shall be governed by the following provisions:

I. The peak flow values to be used for downstream areas for the design return period storms (2- and 50-
vear) shall be the values from the calibrated Penn State Runoff Model for the Buffalo Creek watershed.
These flow values would be supplied to the developer by the municipality upon request.

2. Any available capacity in the downstream conveyance system as documented by a developer may be
used by the developer anly in proportion to his development site acreage relative to the total upstream
undeveloped acreage from the identified capacity (i.e. if his site is [0% of the upstrearn undeveloped
acreage, he may use up to 10% of the documented downstream available capacity).

3. Developer-proposed runoff controls which would generate increased peak flow rates at documented
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 303.1.

Any "no harm" justitications shall be submitted by the developer as part of the
Drainage Plan submission per Article IV of the Model Ordinance.

D. "HARDSHIP OPTION"

The deveiopment of the plan and its standards and criteria was designed to maintain existing peak tlows
throughout the Buffalo Creek watershed as the watershed becomes developed. There mav be certain
instances. however, where the standards and criteria established are too restrictive for a particular
landowner or developer. The existing drainage nenwork in some areas may be capable of safelv
transporting slight increases in flows without causing a problem or increasing flows elsewhere. If a
developer or homeowner cannot reasonably meet the storm water standards due to lot conditions or if
conformance would become a hardship to an owner, and the developer/homeowner can demonstrate "no
harm" if the hardship waiver is granted, the hardship option may be applied. The landowner would have to
plead their case to the Municipal Officials with the final determination made by the municipality. Any
landowners pleading the "hardship option" will assume all liabilities that may arise due to exercising this
option. In cases where the hardship option is requested, it will be the applicant's responsibility to notify
adjacent and/or affected property owners and municipalities and provide written proof of notification.
Financial obligations are not considered a hardship.

PAD/act] 62/buffalo/msword/unph |l .doe




TABLE 1li-1

PERFORMANCE STANDARD DISTRICTS

76-78, 82-92

District {Subareas Post-Development Pre-Development
A 1-4, 18, 2-year 1-year
28-39, 10-year 10-year
58,59 50-year 50-year
B 5-15, 17-27, |2-year t-year
40-55, 60-65, [10-year S-year
70-75, 79-81 |50-year 25-year
Cc 56, 67, 66-69, {*See Description of District C in Section lil

REQUIRED CRITERIA & STANDARDS

REQUIRED STANDARD

BENEFIT

Storm Water Management
A, B, and C Detention Districts

No increase in runoff on a watershed wide basis,
storm waler detention and aftenuation.

Calculations Methodology
Parameters must be obtained from the Model

Ordinance,

Calculations for consistent storm water
management.

Existing Storm Sewers or Culverts

Discharge into existing sewer networks or culverts
will be based on system capacity or design storm(s),
whichever is more restrictive. Note: The design
storm detention shall not necessarily be applied to
the sewers and/or culverts.

Preserve sewer/culvert capacity thereby reducing
O & M and replacement costs.

Discharge of Accelerated Runoff

Accelerated storm water runoff shall be safely
discharged into existing drainage patterns and
storm sewers without adversely affecting properties
or channel scouring and erosion.

Safe conveyance, continued surface and
groundwater qualily, flow attenuation,




Based Upon Existing Pattemns in the Buffalo Creek Watershed

Table [11-2

Development Potential by Municipality

Municipality

R-4

R-3

R-2

R-1 1

Miles Township

Haines Township

Hartley Township

Lewis Township

West Buffalo Township

(el fo] i

=K

Limestone Township

Mifflinburg Borough

Buffalo Township

O

White Deer Township

Kelly Township

=lF el le] K

o=

Lewishurg Borough

Qe

R-4 Residentail Lots (1/8 arce or less)
R-3 Residential Lots (1/4 ac. - 1/3 ac)
R-2 Residential Lots (1/2ac. - 1 ac.)

R-1 Residential Lots (greater than 1 acre) r

I Industriai
C Commercial
GS Open Space

No Impact

Minor Impact
Major Impact
Land Use Reduced




Subarea

No.

S0~ N B W ) —

TABLE I1I-3

PRESENT VERSUS FUTURE COMBINED PEAK FLOWS
100-YEAR 24-HOUR STORM

Existing

Pk Q
cfs
846.1
12199
12199
1601.2
18946.3
22236
382.6
2333.5
2352.8
2383.1
2427.6
2431
629.1
885
2705.1
2318.1
2436.1
25453
747
814.3
1621.8
3910.5
3993.6
1080.6
12443
2184.7
5546.9
616.3
408.6
391.6
1611.1
570.8
894.5
1064.4
1474.7
2873.1
4573
882.7
3601.3
39229
380.7
618.7
43119
44454
1230.2
84383.2

Future
Pk Q

cfs

Subarea
No.

47
48
49
50
51
52
33
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
0
71
72
73
74
15
76
71
78
79
30
31
32
&3
34
85
86
87
88
89
90
91
92

Existing Future
Pk Q Pk Q
cfs cfs
8716.3
8983.6
11677.6
279.6
12031
745.7
929.8
1304.3
1679.3
12772.2
12826.2
3562.6
3749.7
36.7
3838.1
4301.6
7184
10439
1428.6
5936.1
16042.9
16462.6
16407.9
1374
1474.9
655.8
1938.5
2184.1
550.5
620.4
2579.2
2683.6
376.7
1166.9
4497
1436.7
37538
704.5
3994
4055.5
18278.2
484.8
18405.6
146.4
18459
[8459.3




TABLE 111-4

AVAILABLE FLOOD DATA

DATE OF TYPE OF
MUNICIPALITY STREAM STUDY STUDY AGENCY
Miles Township N/A
(Center County)
Haines Township N/A
(Centre County)
Hartley Township N/A
(Union County)
Lewis Township North Branch of 9/30/87 Approx FEMA
(Union County) Butfalo Creek
Buffalo Creek 9/30/87 Approx FEMA
#1 Unnamed Tributary ~ 9/30/87 Approx FEMA
to Buffalo Creek
#2 Unnamed Tributary ~ 9/30/87 Approx FEMA
to Buffalo Creek
West Buffalo Township  North Branch of 9/30/87 Approx/Det FEMA
{Union County) Buffalo Creek
Unnamed Tributary 9/30/87 Approx FEMA
to N. Buffalo Creek
Coal Run 9/30/87 Approx FEMA
Unnamed Tributary 9/30/87 Approx FEMA
to Coal Run
Buffalo Creek {above 9/30/87 Approx FEMA
Mifflinburg)
Buffalo Creek (below 9/30/87 Detailed FEMA
Mifflinburg)
Lewisburg Borough Buffalo Creek 8/76 Detailed FEMA
{Union County)
Limestone Township N/A
(Unoin County)
Mifflinburg Borough Buffalo Creek 3/4/88 Detailed FEMA
(Union County)
Bufalo Township Spruce Run No Data Approx FEMA
{Union County) Black Run No Data Approx FEMA
Muddy Run No Data Approx FEMA
Beaver Run No Data Approx FEMA
Stony Run No Data Approx FEMA
Rapid Run No Data Approx FEMA
Buffalo Creek No Data Detailed FEMA
White Deer Township  Spruce Run 3179 Approx FEMA




{Union County)

Kelly Township
{Union County)

Little Buffalo Creek
Unnamed Tributary to
Little Buffalo Creek

Spruce Run

Little Buffalo Creek
Unnamed Tributary to
Lictie Buffalo Creek
Buffalo Creek

3/79
3/19

9/76
9/76
5/76
5/76
976

Approx
Approx

Approx
Approx
Approx
Approx
Detailed

FEMA
FEMA

FEMA
FEMA
FEMA
FEMA
FEMA




TABLE -5
BUFFALO CREEK
PRESENT RESIDENTIAL AND COMMERCIAL AREAS

WITHIN [00-YEAR FLOODPLAIN

Municipality

Waterbody/Stream

Land Use Which
Infringes on
Flood Boundary

General Location

Miles Township

Haines Township

Hartley Township

Lewis Township

West Buffalo TWP, North Branch of Buftfalo Ri 1500 ft. NNW ot Lake McClure
Creek
Unnamed Tributary to R2
N. Branch of Buffalo 2000 ft. North of Lake McClure
Creek
Unnamed Tributary to R1
N. Branch of Buffalo 1000 ft. North of Lake McClure
Creek !
North Branch of Buffalo R1, R2 Land Surrounding Lake McClure !
Creek
North Branch of Buffalo RI 2000 ft South of Lake McClure
Creek {west bank)
North Branch of Buffalo Rl 2000 ft. South of Lake McClure

Creek

(east bank)

North Branch of Buffalo
Creek

Commercial, R1

Above confluence of Buffalo
Creek and North Buffalo Creek

North Branch of Buffalo R1 Above confluence of Buffalo
Creek Creek and North Butfalo Creek
North Branch of Buffalo R2 At confluence of Buffalo Creek
Creek and North Buffalo Creek
Limestone TWP. - - -
Mifflingurg Borough | Butfalo Creek R2 2000 ft. west of Buffalo Road
Buffalo Township Sprace Run RI on Run Road SE of Spruce Run
Reservoir
Spruce Run R1 west of Run Road. SE of Spruce
Run Reservoir
Spruce Run R1 2000 ft. south of Kelly/White
Deer/Buffalo junction
Black Run R1 Black Run and Spruce Run
Confluence
Spruce Run R2 Above confluence with Buffalo
Creek
Stony Run Ri 3500 ft. above confiuence with
Buffalo Creek
Rapid Run RI 2500 ft. above confluence with

Buffalo Creek

Rapid Run

R2, Commercial

At confulence with Butfalo Creek




Land Use Which

Municipality Waterbody/Stream Infringes on General Location
Flood Boundary
Buffalo Township Beaver Run R2 1000 ft. north of Rt 45
Beaver Run R2, Commercial | At Rt. 45
Buffalo Creek Industrial 1000 ft. west of Lewisburg
Border
White Deer TWP. - - -
Kelly Township Unnamed Tributary to R1 2000 ft. west of Kelly's
Little Buffalo Creek Crossroads
Unnmaned Tributary to RI 2500 ft. east of Kelly's
Little Buffalo Creek Crossroads
Little Buffalo Creek Rl 1500 ft. NNW of the Northeast
Federal Penitentiary
Unnamed Tributary to R2 At confluence with Buffalo

Buffalo Creek

Creek, 4000 ft. from outlet

Lewisburg Borough

Buffalo Creek

R2, Commercial

At outlet




TABLE 111-6
BUFFALO CREEK WATERSHED STORMWATER PROBLEM AREAS

Number of Erosion &
Problem Areas Municipality Sediment | Runoff | Groundwater | Pollution Flooding

14 Buffalo Township 4,6, 14 - - - 114

3 Kelly Township - - - - i,2,3

0 Hartley Township - “ - - -

3 Lewis Township 2 - - 3 1,2

1 Lewisburg Borough 1 - - - ]

I Limestone Township - - - - 1

! Mifflinburg - - - - -
Township

2 West Buffalo - - - - [.2
Township

k! White Deer 1,3 - - - 2
Township

0 Haines Township - - - - -




TABLE Ii1-7
Comparison of Flow
For The
Buffalo Creek Watershed

Buffalo Creek Watershed
Total Watershed
Return Period Adopted Value Modeled Value
(yrs) (cfs) (cfs)
100 17140 18459
50 13908 14184
25 F1181 11636
10 7242 7701
5 5580 5191
2 3072 3420
TABLE III-8

Design Storm Rainfall Amounts (inches)

Return Period 24 hr. Duration
{yrs)
1 2.1
2 2.59
5 3.12
10 3.72
25 4.56
50 5.28

100 6.12




TABLE 111-9
Regional Detention Facilities

Regional Detention  Tributary/Location
Subarea

1 Rapid Run
16 Panther Run
58 Spruce Run

Available Storage
Capacity (Ac. Ft.)

20075
1326
20441

Contributing Drainage
Area (Sg. Mi.)

3.0
71
11.1




