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Amherst. To compensate Tor the short period of recoyd (1955

Beard-type generalized {requency curves wore dovelon

g pear

discharge information form three western New York gagling
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ke They Canaseragqa

bagin characteristics similar to Bllicoti Orec
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Creek near Dansville,
Creek at Alabams.

k at Linden awanda
ney analysis
was the data sourge for flows opn Pllicott in this study.

The cages mentioned above are all USG

{no. G4218500) downstream of Wehrie

Canageraga Creek gage (no. 04225400407 is |

York, in Livingston County. sporadic records

continuously from 1919 except 1269, The Linden gage on Li

Creek is a partial record station (no. 4216500} and nas been operating

since 1913. It is located at Linden, Nes
Tonawanda Creek gage (no. 04217500
in Genesgse County {Reference Z1.

¢ York, in Genesee County. The

lorated west of Alabama, New York,

The hydrologic information for Tonaws

ia Creek was obtained from regional
flood-freguency curves determined by Goodkind and O'lDea, Consuiting

Engineers, in their performance of other Flood Insurance Studies in Erie
and Niagara Counties. The peak discharge~freguency relationships of six
U838 gaging stations within the Tonawanda Creek basin were established
using the standard log-Peargon Type IXI method and then adijusted for
expected probability. The regional skew wvalus of ~0.3 was a computed
waighted average considering the natuzal siews and years of record fov
each gage. & set of regional curves was then derived for the basin,

graphically correlating peak dischargs and drainasge area for the selected

return periods. These curves provided the Tonawanda Creek discharges
used in this study. Dizcharge values for Tonawanda (reek were alss
in

egtablished by Erdman, Anthony Associatasg

the performance <f tTthe Flood
Insurance Study for the City of Tonawanda, New York.

Using information supplied by the Buffalo District of the COE and
Ontario-Hydre, stage~-freguency rvelationships wers derived for the :

Tonawanda Channel of the Miagara River [(References 3 and 4.

Stage elevations for the following gag

on the Tonawanda

operated by the National Oceanic and Atmospheric Administration { 3
NMational Ocean Survey, Lake Survey {enter, were cbhbiained from the Buffalo

?i District of the COE (Reference 3}.




The Black Rock Gage, located near the northern end of Sguaw Island in the
City of Buffalo, Hew York, was continuously in operation from 1933 until
its removal in 1975,

The Huntley Station Gage, located soud : f the intersection of Sawver
Avenue and River Eoad in the Towrn of Tonawanda, New York, has been in

operation since 1967,

The Tonawanda Island Gage, located on the southwestern side of Tonawanda
Island in the City of North Tonawanda, MNew York, has been continucusly in
operation since {967,

The Lasalle Gage, located neay the Lasalle Yacht Club in the City of
HNiagara Falls, Mew York, has been continuously in operation since 1965.

From the maximum annual instantaneocus peaks, statistical analyses were
made for the gages using non-log-Pearson Type TII distribution (Reference
5). Using a skew of 0.0 and the standard deviation computed for each
gage, stage elevations were computed for the selected recurrence
intervals . Profiles for the Wiagara River-Tonawanda Channel were
astablished by connecting the respective stage elevations at the various
gages.

A summary of the drainage avea-peak discharge relationships for the
streams gtudied by detailed methods is shown in Table 1, " Summary of
Digcharges."

TABLE 7 ~ SUMMARY OF DISCHARGES

DRAINAGE AREA PEAK. DISCHARGEE (cfs)
FLOODING SCURCE AND LOCATION {sg. miles) 10~-¥YERR S50-YEAR i00-YEAR 500-YEAR

ELLICOTT CEEEK
at Colvin Boulevard 106.0 3,300 4,400 4,900 6,300

TORAWARDA CREEK

At Twin Clties Memorial
Highway, about 2,700
feaet downstream of

corporate limits

LA
N
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T, TR 15,900 17,18
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3.2 Hydraulic Analvses

knalvses of the hydraulic characteris

the fiooding sources studied
in detail werve gavried cubt to provide estimates of the elevations of




oods of the selected recurrence intervals along each of thess flooding

Oross section data for Bllicott Croeek wore cobhtairned from asvia)
photographs flown in April 1978 (Referepnce &}. The helow-water sections

were obtained by field measurement. A1l bridges, culverts and dams were

surveved to chtain elevstion data and structural geometry.

wWater~surface elevations were developed using the CCE HEC-2 step-
backwater computer model (References 7 and 8. The starting
water-surface elevition for Ellicott Creek was obtained from elevations
computed for the Flood Insurance Study of the City of Tonawanda
{Raefearence 9).

A culvert on the zouth bank of Ellicett Creek about 1,000 feet upstream
of Colivin Boulevard permits flood flows from Ellicott Creek to enter the
area south of Ellicott Creek Read. The area is inundated by shallow

flocding. Similar floodwaters coming from the City of Tonawanda at the

wegteryn corporyate limits also contribute to this area of shallow
flooding.

Water-gurface elevations for the MNiagara River~Tonawanda Channel were
taken directly from the Flood Insurvance Study for the Town of Grand
Island, New York {(Reference 10). Water—-surface elevations for Tonawandsa
Cresk were taken directly from the Flood Ingurance Study for the City of
Horth Tonawanda, Hew York (Reference 111

Roughness coefficients (Manning's "n")} for Ellicott and Tonawanda Creeks
were determined by fileld ingpection. The range of roughness valueg for
the overbanks of Ellicott Creek was bhetween 0.060 and 0.075, and the
channel roughness value was 0.035. For Tonawanda Creek, the overbank "a”
ranged between
and 0,035,

o

L06% and 0.3100, and the channel "n® ranged between 0.020

[

iles ware drawn showing computed water-surface elevations to an
£ 0.5 fFoot for flocde of the gelected recurrence intervals.

ed cross sectiong used in the hydraulic analyses are
s%owﬁ ont the Flood Profiles {(Exhibit 1. For stryeam segments for which
Filoodway is computed {(Section 4.2}, selected cross-section

a
36 locations are
zleo ghown on the Plood Boundary and Floodway Map {Exhibit 3.

evations used in this study are veferesnced to the National Seodetic
Jertical Datum of 1929 (HGVDY, formerly referred to as Sea Level Datum of
1929, Locations of the elevation reference marks used in tha study
shown on the maps.

ay

The nydraullc analyses for this study are based on the effects of unch-
ructed Flow. The flood elevations shown on the profiles are valid oniy
dr

hydranlic styroctures remain unobstructed and do not fail.

[




LOOD PLALN MANAGEMERT APPLICATIONS

Tt

The Hational Flood Insurance Program encourages state and local governnmen

adopt sound flood plain managemeni programs. Therefore, each Plecd Insurancs

Btudy includes a flood boundary map desianed to assist communities in

oping sound flood plain management measures.
4,1 Flood Boundaries

In order to provide a national standard without regional discrimination,

S

the 100-vyear flood has been adopied by the FIA as the base flood for pur-
posas of flood plain management measures. The 500-yvear flocd is employed
to indicate additional areas of flood risk in the community. For sach
stream studied in detall, the boundaries of the 100=- and 500-yeay floods
have been delineated using the flood slevations determined at each cross
section; between cross sections, the boundaries were intevpolated using
topogyraphic maps at a scale of 1:2,400 and at a scale of 1:24,000 with a
contour interval of 10 feet {References & and 12). In cases where the
100~ and 500-year flood boundaries are olose together, only the 100-year
boundary has been shown.

The 100-year flood boundaries for the portions of Ellicott Creek,
Tonawanda Creek and the Riagara River—Tonawanda Channel which were
studied by approximate methods were delineated using the Flood Hazard
Boundary Map for the Townof Tonawanda, which was published in June 1974

and revised in Geotober 1975 {(Refevence 13).

The boundaries of the 100~ and 500-vyear floods are shown on the Flood
Boundary and Floodway Map (Exhibit 3). Smell areas within the flcod
and, therefore, may not be

i

bpoundaries may lie azbove the flood elevation

subject to flooding. Owing to limitations of the map scale and lack of
detailed topographic data, such areas are nob shown.

4.2 Floodwavs
Encroachment on flood plains, such as artificial £ill, reduces the
flood-carrying capacity,. incre >d heights of sgtreams, and
increases flood harzards in areas 2 encroachment itself. One
azpect of filood plain management palancing the economic gain
from flood plain devel agaiﬁﬁt the resuliting increass in Tlood
hazard. For purposes of the Flood Insurence Program, the concept of a

fleodway is used as a tool to assist local communities in this aspect of
filocd plain management. Under this concept, the area of the 100-year
filood is divided into a floodway and a floodway fringe. The Floodway is

the channel of a styeam plus anv adjacent fiood plain areas that must be

kept free of encroachment in order that the 18G~*ear flood can be carriad
without substantial increases in flood heights. Minimun standards of the
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FIA limit such increases in
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1.0 foot, provided that
ravardous velooities are not oroduced. The [loodways in this report

£h -
prosented to local agencies as minimum standards that can be adopted or

rhat can be used as a basis for additional studies.

The floodways presented in this study were computed on the basis of egual
convevance reduction from each side of the {Iocd plains. The results of
these computations are tabulated at selected cross secticons for each
stream segment for which a floodway is computed (Table Zj.

A floodway 1is not appropriate in areas such as those that may be
inundated by floodwaters from the Hiagara River—Tonawanda Channel, which
generally are a result of high-water elevations on Lake Erie. Thus, no
flodway was computed for the Miagara River-Tonawanda Channeil. The
floodways computed for Ellicott and Tonawanda Creeks were found to be
coincident with the channel banks.

As shown on the Flood Boundary and Floodway Map (Exhibit 3), the floodwav
widths were determined at cross sections; betwsen cross sections, the
boundaries were interpolated. In casegs where the boundaries of the flood-
way and the 100-vear flood are elither close together or collinear, only
the floodway boundary has been shown.

The area between the floodway and the boundary of the 100-year flocod is
termed the floodway fringe. The floodway fringe thus encompasses the
portion of the flood plain 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 flocdway fringe and thelr significance to flood plain development are
shown in Figure 4.

INSURANCE APPLICATION

In order to establish actuarial insurance rates, the FIA has developed a pro-

cess to transform the data from the engineering study into flood insurance

criteria. This process inciudes the determination of reaches, Flood Hazard
Factors {(PHFs), and flood insurance zone designations for each flooding scurce

affecting the Town of Tonawanda.

5.1

Regch Determinations

N

Reaches are defined as lengths of watercourses having relatively the same

[
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he average weighted difference in water-surface
a

flood hazard, based on

f

k.

eievations between the

t

and 100~vear floonds. Thiz difference does nobt
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\
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T

N
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A

AREA OF £LOGD PLAIN THAT COULD
BE USED ROR DEVELOPMENT 8Y
RAISING GROUNE

FLOOD ELEVATION
BEFORE ENCROACHMENT
ON FLOOD PLAIN

LINE A -8 15 THE FLOOD ELEVATION BEFORE ENCROACHMENT
LiNE C - D IS THE FLOOD ELEVATION AFTER ENCROACHMENT

SSURCHARGE NOT TO EXCEED 1.0 FOUT {FIA REGUIREMENT) OR LESSER AMOUNT (F SPECIFIED BY STATE,

FLOODWAY SCHEMATIC Figure 4

have a wvariation greater than that indicated in the following table for
more than 20 percent of the reach.

Eyverage Difference Between

0= and 100-Year Floods Variation
IL.wss Tthan 2 feet (.5 foot
Z to 7 Ffeet 1.0 foot
7.1 to 12 feet 2.0 feet
More than 12 feet 3.0 feetb

The locations of the reaches determined for the floocding sources of the
Town of Tonawanda ars shown on the Flood Profiles (Exhibit 1) and are

summarized in the Fleod Insurance Yone Data Table (Table 3}.

13




Fliood Hazard Factors

The FHF is the FIlA device used to gorrelate flood information with

ance rate tables. Correlations between property damage from floods and

thelr TFHFs are used to set actuarial insurance premium rate tables based
on FHFs from G005 to 200.

The FHF for a reach is the average weighted difference between the 10-
and 100-year flood water~surface elevations expressed to the nearest 0.5
foot, and shown as a three-digit code. For example, if the difference
between water—surface elevations of the 10~ and 100-year floodz is 0.7
foot, the FHF is 00%; if the difference is 1.4 feet, the FHF is 015; if
the difference is 5.0 feet, the FHF is (B0. When the difference bstween
the 10- and 100~year water-surface elevations is greater than 10.0 feex,
accuracy for the FHF is to the neavest foob.

Flood Insurance Zones

After the determination of reaches and their respective FHFg, the entire
incorporated area of the Town of Tonawanda was divided into zones, each
having a specific flood potential or hazavrd. Each zone wag assigned one
of the following flood insurance zone designations:

Zone A: Special Flood Hazard Areas inundated by the 1006-year

fiood, determined by approximate methods; no base
flood elevations shown or FHFs determined.

Zone AH: Special Flood Hazard Areas inundated by types of
160~year ghallow flooding where depths are between
1.0 and 3.0 feet; base flood elevations are shown,
but no FHFs are determined.

Zones A2 and A3: Special Flood Hazard Areas inundated by the 100-year
flood, determined by detailed methods; base flood ele-
vations shown, and zones subdivided according to FHE.

Zone B: Areas between the Special Flood Hazard Area and the

Timits of the 500~year flocd, including areas of the

500-veay flood plain that are protected from the

100~vear flood by dike, leves, or other water control
gtructure; alsoc, aresas subject to certain types
thd=-year shallow flooding where depths are less

of
T

e

1ari
1.0 foot; and areas subject to 100-year flooding from
sources with drainage areas less than 1 sguare mile.
Zone B is not subdivided.

Zone O aAreas of minimal {loocding.
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Table 3, "Flood Insurance Zone Data," summarizes the flood elevation dif-
ferences, FHFs, {lood insurance zones, and base {lood elevations for the
flooding sources studied in detail in the Town of PTonawanda.

5.4 Fleod Insurance Rate Map Description

The Flood Insurance Rate Map for the Town of Tonawanda is, for i
purposes, the principal result of the Flood Insurance Stuay. This map
{published separately) containg the official delirneation of flood
insurance zones and base flood elevation lines. Base flood elevation
lines show the locations of the expected whole~foot water-surface
elevations of the base {(100~vear} flood. This map is developed in

accordance with the latest flood insurance map prepavation guideliines
publishad by the ¥FlA.

OTHER STUDIES

The USGE Flood Prone Area Map covering the Town of Tonawanda definesg the
100~year flood boundary (Reference 14;. These flood-prone areas were
delineated by the USGS based only on readily avallable information. Recause
of the approximate nature of the results, the flood boundaries depicted
therein were used to check the accuracy of this study.

The Buffalo District of the COE has issued a series of reports on flood
contrel and allied purposes for the Ellicott Creek Basin. Reports were issue
in April 1939, January 1988 (reprinted June 1271}, May 1970, October 1972,
August 1973 and November 1976 (updated Apvil 1978} (References 15, 16, 17, 18
and 1}. The 1939 report is unavailable. The 1968 report delineated a

d

te0-year flood boundary and profile which served as rough checks in this study
begauge of the increased develapment in the watershed since 1968. The 1970,
1972 and 1973 reports were geared toward flood-control solutions. They are
also summarized in the November 1976/8pril 1278 report, This last report was
prepared to determine the economic, social and envircnmental acceptability of
a plan for filcod contyol and allied purposes on Eilicott Creek. The plan has
not been implemented.

G8 has maintained the Williamsville gags no. 04218500 and no. 04218518

..... 54

=
ort BEllicott Creek for 24 vears. It is located 1.4 miles northwest of
: amsv uare miles. Their log«Pearson
-

=3 b
17 flood frequency anzlyses of field data substantiates the accuracy of
s

A Regional Storym Drainage Management Plan was preparved by the Erie and Niagay

LY
-

“ounties Regional Planning Board in May 1973 (Reference 21). Its purposge was

3

ot

o recommend solutions to drainage preoblems common to Erie and Niagarva



CTounties. Flood profiles and flood poundari

sbishod in

report. The 10~ and 100-vear profiles arve for the p?aéected 1200

urbanization with implementation of the recommens

: improvenents. The
100-year boundaries were determined from These profiles using topographic m
with 106~foot and 20-foot contour inte:

jals. The information generated was
strictiy for planning purposes. As recommended in the report itself, more

accurate profiles and mapping are necessary to implement flood plain zoning
flood insurnace programs.

There are completed and ongoing Flood Studies in many of the
Completed studies are

available for the Town of Grand Island and the City of Tonawanda (References

communities adjacent to the Town of Tona
10 and 9). Ongoing studies are being performed for the City of Buffalec and
the Towns of Amherst and Clarence and the City of North Tonawanda (References

24

22, 23, 24 and 113, Contincity of all pevtinent flood data among these
studies has been maintained. Flood boundaries on BEllicott Creek at the Town
of Tonawanda and City of Tonawanda corporate limits do not agree because this
study used more detailed topographic maps than were used in the previously
published study for the City of Tonawanda.

This study is authoritative for purposes of the Fleod Insurance Program, and

the data presented here either supersede oy are compatible with previous deter-
minations.

LOCATION OF DATA

Survey, hydrologic, hydraulic, and other pertinent data used in this study can
be obtained by contacting the office of the Inzurance and Mitigation Division

of the ¥Federal Emergency Management Agency, Reglonal Director, Region 11
Gffice, 26 Federal Plaza, Room 13-100, New York, New York 10278.
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