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NOTICE TO
FLOOD INSURANCE STUDY USERS

Communities participating in the National Flood Insurance Program (NFIP)
have established repositories of flood hazard data for floodplain
management and flood insurance purposes. This Flood Insurance Study
(FIS) may not contain all data available within the repository. It is
advisable to contact the community repository for any additional data.
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: FLOOD INSURANCE STUDY
TOWNSHIP OF ULSTER, BRADFORD COUNTY, PENNSYLVANIA

1.0 INTRODUCTION

1.1

2.0 AREA

Purpose of Study

This Flood Insurance Study investigates the existence and severity of
flood hazards in the Township of Ulster, Bradford County, Pennsylvania,
and aids in the administration of the National Flood Insurance Act of
1968 and the Flood Disaster Protection Act of 1973. This study has
developed flood risk data for various areas of the community that

will be used to establish actuarial flood insurance rates and assist
the community in its efforts to promote sound floodplain management.
Minimum floodplain management requirements for participation in the
National Flood Insurance Program (NFIP) are set forth in the Code of
Federal Regulations at 44 CFR, 60.3.

In some states or communities, floodplain management criteria or
reqgulations may exist that are more restrictive or comprehensive than
the minimum Federal requirements. In such cases, the more restrictive
criteria take precedence and the state (or other jurisdictional
agency) will be able to explain themn.

Authority and Acknowledgments

The sources of authority for this Flood Insurance Study are the
National Flood Insurance Act of 1968 and the Flood Disaster Pro-
tection Act of 1973.

The hydrologic and hydraulic analyses for this study were performed
by Gilbert-Commonwealth Associates, Inc., for the Federal Emergency
Management Agency (FEMA) during the preparation of the Flood Insurance
Study for the Township of Sheshequin. The work for the Sheshequin
study was completed in January 1979.

Coordination

On June 5, 1986, the Township of Ulster was notified by FEMA of the
initiation of a Flood Insurance Study for the community.

On November 6, 1986, the results of this study were reviewed and

accepted at a final Consultation and Coordination Officer's meeting
attended by representatives of the community and FEMA.

STUDIED

Scope of Study

This Flood Insurance Study covers the incorporated area of the Township
of Ulster, Bradford County, Pennsylvania. The area of study is shown
on the Vicinity Map (Figure 1).
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The Susquehanna River was studied by detailed methods for its entire
length within the community. 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.

Toad Hollow, Cash Creek, Bucks Creek, Balsam Swamp, and two unnamed
streams were studied by approximate methods. Approximate analyses
were used tc study those areas having a low development potential or
minimal flood hazards.

Community Description

The Township of Ulster is located in northeastern Pennsylvania in the
northern portion of Bradford County. It is bordered by the Township
of Athens to the north, the Township of Smithfield to the west, the
Township of Burlington to the southwest, the Township of North
Towanda to the south, and the Township of Sheshequin to the east.
According to the U. S. Bureau of the Census, Ulster had a 1980
population of 1,321 (Reference 1).

A continental climate prevails with a yearly average temperature of
47 to 50 degrees Fahrenheit (°F). The average summer temperature is
70°F and the average winter temperature is 30°F. The average rain-
fall is 35 inches and the average snowfall varies from 30 to 70
inches, with a snow cover of an inch or more occurring more than 70
days each year.

Principal Flood Problems

Based on historical data, the principal source of flooding within the
Township of Ulster is the Susquehanna River. The Chemung River, a
major tributary to the Susquehanna River, enters the river just above
the corporate limits. The confluence of the two rivers is a major
area of flooding. There have been a number of major floods on the
Susquehanna River within Ulster. The four worst floods occurred in
March 1936, May 1946, June 1972, and September 1975, The discharges
for these floods measured at the USGS Gaging Station (No. 01531500),
located on the Susquehanna River in the Borough of Towanda, are
188,000 cfs, 191,000 cfs, 320,000 cfs, and 221,000 cfs, respectively.

The main flood season in the studv area is during late winter and
spring, with the largest number of floods of major size occurring
from February to May. The spring floods are produced by heavy rains
falling on accumulated snow. Summer floods occurring during the
early summer months are often associated with tropical storms moving
up the Atlantic coastline. In 1972, Tropical Storm Agnes was of this
caliber and caused flood damage in the township.



2.4 Flood Protection Measures

There are no existing local flood protection projects in the town-
ship. There are a number of dams and reservoirs within the
Susquehanna River basin upstream of the Township of Ulster that serve
as flood protection.

ENGINEERING METHODS

For the flooding source studied in detail in the community, standard
hydrologic and hydraulic study methods were used to determine the flood
hazard data required for this study. Flood events of a magnitude which
are expected to be equaled or exceeded once on the average during any 10-,
50-, 100-, or 500-~year period (recurrence interval) have been selected as
having special significance for floodplain management and for flood
insurance rates. These events, commonly termed the 10-, 50-, 100-, and
500-year floods, have a 10, 2, 1, and 0.2 percent chance, respectively, of
being equaled or exceeded during any year. Although the recurrence
interval represents the long term average period between floods of a
specific magnitude, rare floods could occur at short intervals or even
within the same year. The risk of experiencing a rare flood increases
when periods greater than 1 year are considered. For example, the risk of
having a flood which equals or exceeds the 100-year flood (1 percent
chance of annual exceedence) in any 50-year period is approximately 40
percent (4 in 10), and, for any 90-year period, the risk increases to
approximately 60 percent (6 in 10). The analyses reported herein reflect
flooding potentials based on conditions existing in the community at the
time of completion of this study. Maps and flood elevations will be
amended periodically to reflect future changes.

3.1 Hydrologic Analyses

Hydrologic analyses were carried out to establish the peak discharge-
frequency relationships for the flooding source studied in detail
affecting the community.

The discharges for the Susquehanna River were adopted from the Flood
Insurance Study for the Township of Sheshequin (Reference 2). These
discharges were based on gage data from the USGS gaging station (No.
01531500) located on the Susquehanna River in the Borough of Towanda.
This gage has been in operation since 1913 (Reference 3). Regulating
effects by the upstream dams were taken into consideration in the
hydrological analyses.

A summary of the drainage area-peak discharge relationships for the
Susquehanna River is shown in Table 1, "Summary of Discharges."



TABLE 1 - SUMMARY OF DISCHARGES

DRAINAGE AREA PEAK DISCHARGES (cfs)
FLOODING SOURCE AND LOCATION (sg. miles) 10-YEAR 50~YEAR 100-YEAR 500-YEAR
SUSQUEHANNA RIVER
At USGS gaging station
(#01531500) 7,797 140,000 192,000 212,000 270,000

3.2 Hydraulic Analyses

Analyses of the hydraulic characteristics of flooding from the source
studied were carried out to provide estimates of the elevations of
floods of the selected recurrence intervals.

Cross sections were located at regqular intervals along the stream
length and at significant changes in ground relief and land use
or land cover. The ground and channel bottom elevations at the
cross sections were obtained by field survey. Cross sections were
also taken at close intervals above and below bridges in order to
compute the significant backwater effects of these structures.

Locations of selected cross sections used in the hydraulic analyses
are shown on the Flood Profiles (Exhibit 1). For stream segments for
which a floodway was computed (Section 4.2), selected cross-section
locations are also shown on the Flood Insurance Rate Map (Exhibit 2).

Water—-surface elevations of floods of the selected recurrence inter-
vals were computed using the COE HEC-2 step-backwater computer
program (Reference 4). Flood profiles were drawn showing computed
water-surface elevations for floods of the selected recurrence
intervals. Starting water-surface elevations for the Susquehanna
River were determined using the known elevations developed in the
Flood Insurance Study for Wysox (Reference 2).

Channel and overbank roughness factors (Manning's "n") used in the
hydraulic computations were chosen by engineering judgment and were
based on field observations of the streams and floodplain areas.

The values chosen were compared with tables published by Ven Te

Chow (Reference 5). For the Susquehanna River, the channel roughness
values ranged from 0.020 to 0.022 and the overbank roughness values
ranged from 0.020 to 0.044.

The hydraulic analyses for this study were based on unobstructed
flow. The flood elevations shown on the profiles are thus considered
valid only if hydraulic structures remain unobstructed, operate
properly, and do not fail.

All elevations are referenced to the National Geodetic Vertical Datum
of 1929 (NGVD). Elevation reference marks used in this study are
shown on the maps; the descriptions of the marks are presented in
Elevation Reference Marks (Exhibit 3).
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4.0 FLOODPLAIN MANAGEMENT APPLICATIONS

The NFIP encourages State and local governments to adopt sound floodplain
management programs. Therefore, each Flood Insurance Study provides 100-
year flood elevations and delineations of the 100~ and 500-year flood-
plain boundaries and 100-year floodway to assist communities in developing
floodplain management measures.

4.1

Floodplain Boundaries

To provide a national standard without regional discrimination, the 1
percent annual chance (100-year) flood has been adopted by FEMA as
the base flood for floodplain management purposes. The 0.2 percent
annual chance (500-year) flood is employed to indicate additional
areas of flood risk in the community. For the stream studied in
detail, the 100~ and 500-year floodplain boundaries have been de-
lineated using the flood elevations determined at each cross section.
Between cross sections, the boundaries were interpolated using
topographic maps at a scale of 1:24,000 with a contour interval of
20 feet (Reference 6).

For the streams studied by approximate methods, the flood boundaries
were delineated using the Flood Hazard Boundary Map for the Township
of Ulster (Reference 7).

The 100- and 500-year floodplain boundaries are shown on the Flood
Insurance Rate Map (Exhibit 2). On this map, the 100-year floodplain
boundary corresponds to the boundary of the areas of special flood
hazards (Zones A and AE), and the 500-year floodplain boundary
corresponds to the boundary of areas of moderate flood hazards. In
cases where the 100- and 500-year floodplain boundaries are close
together, only the 100-year floodplain boundary has been shown.

Small areas within the floodplain boundaries may lie above the flood
elevations but cannot be shown due to limitations of the map scale
and/or lack of detailed topographic data.

For the streams studied by approximate methods, only the 100-year
floodplain boundary is shown on the Flood Insurance Rate Map (Exhibit
2).

Floodways

Encroachment on floodplains, such as structures and fill, reduces
flood-carrying capacity, increases flood heights and velocities, and
increases flood hazards in areas beyond the encroachment itself. One
aspect of floodplain management involves balancing the economic gain
from floodplain development against the resulting increase in flood
hazard. For purposes of the National Flood Insurance Program, a
floodway is used as a tool to assist local communities in this aspect
of floodplain management, Under this concept, the area of the 100-
year floodplain is divided into a floodway and a floodway fringe.



The floodway is the channel of a stream, plus any adjacent floodplain
areas, that must be kept free of encroachment so that the 100-year
flood can be carried without substantial increases in flood heights.
Minimum federal standards limit such increases to 1.0 foot, provided
that hazardous velocities are not produced. The floodway in this
study is presented to local agencies as a minimum standard that can
be adopted directly or that can be used as a basis for additional
floodway studies.

The floodway presented in this study was computed for certain stream
segments on the basis of equal conveyance reduction from each side of
the floodplain. Floodway widths were computed at cross sections.,
Between cross sections, the floodway boundaries were interpolated.

The results of the floodway computations are tabulated for selected
cross sections (Table 2). The computed floodway is shown on the
Flood Insurance Rate Map (Exhibit 2). In cases where the floodway
and 100-year floodplain boundaries are either close together or col-
linear, only the floodway boundary is shown. Portions of the floodway
widths for the Susquehanna River extend beyond the corporate limits.

The area between the floodway and 100-year floodplain boundaries is
termed the floodway fringe. The floodway fringe encompasses the
portion of the floodplain that could be completely obstructed without
increasing the water-surface elevation of the 100-year flood by more
than 1.0 foot at any point. Typical relationships between the
floodway and the floodway fringe and their significance to floodplain
development are shown in Figure 2.

*SURCHARGE NOT TO EXCEED 1.0 FOOT (FEMA REQUIREMENT) OR LESSER AMOUNT (F SPECIFIED BY STATE.

| 100 YEAR FLOOD PLAIN ,{

FLOODWAY | _ rLoobway
- FRINGE - FLOODWAY FRINGE
STREAM
CHANNEL

FLOOD ELEVATION WHEN
CONFINED WITHIN FLOODWAY

ENCROACHMENT ENCROACHMENT

of™ yiaw
"SURCHARGE® -

AREA OF FLOOD PLAIN THAT COULD
BE USED FOR DEVELOPMENT BY
RAISING GROUND ON FLOOD PLAIN

FLOOD ELEVATION
BEFORE ENCROACHMENT

LINE A - B IS THE FLOOD ELEVATION BEFORE ENCROACHMENT
LINE C- D IS THE FLOOD ELEVATION AFTER ENCROACHMENT

FLOODWAY SCHEMATIC Figure 2

-7 -



Y3IAIY YNNYHINDSNS (09 ayoavys)

¥d ‘431570 40 dIHSNMOL

viva AVYMAao0014 AONIOV INIWIDOVNYIW ADNIONIWT TvH3IaT4

S3TWTT @3exodiod puoksq SpualXe YipIm STYL

s3TWIT s3exodiaod aaoqe uwwmm
0°1l LeisL L°0sL L°0sL S°9 0s8‘z¢g G89°1 881l ‘8¢ Yv
6°0 9°6bL L°8VL L°8bL S°8 160‘g¢ 0€0’2 8€8‘9¢ Z
0o°l 6°8¥L 6°LVL 6°LYL 6°L L969C GE0‘C 0es‘se X
o°t 8°8bL 8°LvL 8°LPL 0°L 69z '0¢ oLL'e SZ6'vE X
0°1 vesvL veLvL veLYL £°9 vLv‘ce SLL'l 00Z‘€g M
c°0 6°9%vL L°9PL L*9VL L*8 8ve ‘b cLe’L SL8YLE A
c°0 9°9%L veovL veovL c*8 voL‘sc v69‘lL 06662 n
veo S°eEvL LeebL L°EVL oL sti‘st L8L 000°8s2 &
£°0 9*0ovL £°0obL g°obL 8Ll TLe’LL oto‘1 0sL've S
9°0 0°0vL be6eL ve6EL 8°6 1851¢ vz9’L slLe‘2e ¥
9°0 €°6EL L°8EL L*8EL g£°0lL 659’02 vLe’L 00512 o}
9°0 6°8tL £°8€L €°8EL £€°01L G£9'02 ceo’L S290¢2 d
L°0 8°8EL L°8EL L*8EL 6°L 9,692 LSSt 0s6‘8t (o}
L*°0 S°8EL 8°LEL 8°LEL 9°8 999y osv’lL SLE’SL N
9°0 L°8¢€L S*LEL S*LEL 0°6 (113 A %4 68G°1L 00S‘LL W
9°0 L*°8tL S°LEL S°LEL 8°9 ShiL'Le L6S’1 0sZ ‘9l 1
8°0 6°LEL L°LEL LeLEL L*L 8L8‘62 200’2 GL9‘GlL A
6°0 LeLeL C°9tL cr9tL g9°8 960s¢ 009’1 YA A1 r
6°0 L°LEL Cc*9tL 2°9¢L S°L 6bz ‘8¢ 189°1 see‘el I
o°t g°9tL S°SeL G°GEL 6°8 9ZL‘¢€Z 990’1 szL‘zt H
o°t ceheL AR N2 c°tEL o°vtL SoL‘gl 009 0sz‘ot 9
o°tL ceheL [ 3N IS X NA gz 98% ‘L1 €8 ost’‘s J
ot coveL AR % WA c°gEL L°9 LOL'YbE LEL'C sZ8’9 s
ot L°PEL L°€€L L°€EL S°S vv8 ‘8¢ 085’2 0SS°‘s a
6°0 AL AN A €°1lEL € LEL z°6 8L0‘€e 000‘1 0s6°‘¢€ o}
9°0 beteL 8°0EL 8°0€EL v°8 19€’62 09b ‘1 00L'C d
8°0 LeLeL €°0tL g£°0¢EL 0°s8 gLs’9z Lec’t SL8 A4
: aeaTy euueysnbsng
(QADN 133 I) m%wowwm Asmﬁw (1F34)
aswmiont | 200011 | AM00014 | xeogwnoms| ALTo0TAA | e, | _Haain (SONVISIQ | NOILOHES SSOUD
HLIM LOOHLIM NYANW NOILOAS | ¢
ona<>mmwomw<MMmm Ha A¥MA00T14 JOHNOS DNIQOOTA

TABLE 2




5.0 INSURANCE APPLICATION

For flood insurance rating purposes, flood insurance zone designations are
assigned to a community based on the results of the engineering analyses.
These zones are as follows:

Zone A

Zone A is the flood insurance rate zone that corresponds to the 100-
year floodplains that are determined in the Flood Insurance Study by
approximate methods. Because detailed hydraulic analyses are not
performed for such areas, no base flood elevations or depths are
shown within this zone.

Zone AE

Zone AE is the flood insurance rate zone that corresponds to the 100-
year floodplains that are determined in the Flood Insurance Study by
detailed methods. In most instances, whole-foot base flood eleva-
tions derived from the detailed hydraulic analyses are shown at
selected intervals within this zone.

Zone AH

Zone AH is the flood insurance rate zone that corresponds to the
areas of 100-year shallow flooding (usually areas of ponding) where
average depths are between 1 and 3 feet. Whole-foot base flood
elevations derived from the detailed hydraulic analyses are shown at
selected intervals within this zone.

Zone AO

Zone AO is the flood insurance rate zone that corresponds to the
areas of 100-year shallow flooding (usually sheet flow on sloping
terrain) where average depths are between 1 and 3 feet. Average
whole-foot depths derived from the detailed hydraulic analyses are
shown within this zone.

Zone A99

Zone A99 is the flood insurance rate zone that corresponds to areas
of the 100-~year floodplain that will be protected by a Federal flood
protection system where construction has reached specified statutory
milestones. No base flood elevations or depths are shown within this
zone.

Zone V

Zone V is the flood insurance rate zone that corresponds to the 100-
year coastal floodplains that have additional hazards associated with
storm waves. Because approximate hydraulic analyses are performed
for such areas, no base flood elevations are shown within this zone.

-9-



6.0

Zone VE

Zone VE is the flood insurance rate zone that corresponds to the 100-
year coastal floodplains that have additional hazards associated with
storm waves. Whole~foot base flood elevations derived from the
detailed hydraulic analyses are shown at selected intervals within
this zone.

Zone X

Zone X is the flood insurance rate zone that corresponds to areas
outside the 500-year floodplain, areas within the 500-year flood-
plain, and to areas of 100-year flooding where average depths are
less than 1 foot, areas of 100-year flooding where the contributing
drainage area is less than 1 square mile, and areas protected from
the 100-year flood by levees. No base flood elevations or depths are
shown within this zone.

Zone D

Zone D is the flood insurance rate zone that corresponds to unstudied
areas where flood hazards are undetermined, but possible.

FLOOD INSURANCE RATE MAP

The Flood Insurance Rate Map is designed for flood insurance and flood-
plain management applications.

For flood insurance applications, the map designates flood insurance rate
zones as described in Section 5.0 and, in the 100-year floodplains that
were studied by detailed methods, shows selected whole-foot base flood
elevations or average depths. Insurance agents use the zones and base
flood elevations in conjunction with information on structures and their
contents to assign premium rates for flood insurance policies.

For floodplain management applications, the map shows by tints, screens,
and symbols, the 100~ and 500-year floodplains. Floodways and the loca-
tions of selected cross sections used in the hydraulic analyses and
floodway computations are shown where applicable.

OTHER STUDIES

The Flood Insurance Studies for the Townships of Athens, Smithfield,
Sheshequin, and North Towanda have been completed (References 8, 9, 10,
and 11)0

Due to its more detailed nature, this Flood Insurance Study supersedes the
Flood Hazard Boundary Map for the Township of Ulster (Reference 7).

-10-



8.0 LOCATION OF DATA

Information concerning the pertinent data used in preparation of this
study can be obtained by contacting FEMA, the Natural and Technological
Hazards Division, Liberty Square Building (Second Floor), 105 South
Seventh Street, Philadelphia, Pennsylvania 19106.
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Reference
Mark

RM 1

RM 2

RM 3

RM 4

RM 5

RM 6

RM 7

EXHIBIT 3 - ELEVATION REFERENCE MARKS

FIRM Elevation
Panel (Feet (NGVD)
05 756.71
05 761.97
10 718.98
10 719.69
10 728.10
10 720.34
10 717.64

Description of Location

USC&GS bench mark disk stamped Y
355 1968, located 1.1 miles south
along U. S. Highway 220 from post
office in Milan, 0.1 mile north of
farm house with two silos, set in
top of approximate center of west
headwall of concrete culvert, 19.5
feet west of centerline of highway
and about level with highway.

USC&GS bench mark disk stamped Z
355 1968, located 2.0 miles south
along U. S. Highway 220 from post
office in Milan, 2.3 miles north of
post office in Ulster, set in top
of approximate center of backwall
of box culvert, 25.5 feet west of
centerline of highway, and about

1 foot below level of highway.

Masonry nail (PK) in railroad pole
east of Straight Line Distance Marker
1/90, along U. S. Route 220,

Masonry nail (PK) in railroad pole
east of Straight Line Distance Marker
1/80, along U, S. Route 220.

Masonry nail (PK) in pole number X57
on east side of U. S. Route 220,
approximately 200 feet south of
Straight Line Distance Marker 1/60.

Masonry nail (PK) in railroad pole
east of Straight Line Distance Marker
1/35 along U, S. Route 220.

Masonry nail (PK) in railroad pole
east of Straight Line Distance Marker
1/15 along U. S. Route 220,
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