


















2. 4 Flood Protection Measures 

Con;.:;truction of a divnrsion r:hanne-l Jn Ellicott Crc,ek P:1rk from E]i;r:iltt 

Cr0('k to Tonawanda Creek, in \:hP i.own, (:<nnpJ,-ted in 1<)(/;. '!'hi.<: 

channel has lesseneri tfw flood hdzard;:_; from Ellicot_t cr-('C:k within 

Tonawanda. 

Major channelization and diversion channels for Ellicott Creek in the 

Town of Amherst and widening of the diverionary channel in Ellicott Creek 

Park between Ellicott Creek and Tonawanda Creek in tl-1e Town of Tonawanda 

are planned and funded for construction. However 1 construction may not 

take place until 1980, and its effects were not considered in this study. 

3.0 ENGINEERING METHODS 

For the flooding sources studied in detail in the community, standard 

hydrologic and hydraulic study methods were used to determine the flood hazard 

data for this study. Flood events of a magnitude which are expected to be 

equalled or on the average dur.ing any 10-, 50-, 100-, or 

500-year period (recurrence interval) have been select"ed as having special 

significance for flood plain management and for flood insurance premium rates. 

These events 1 commonly termed the 10-, 50-, 100- 1 and 500-year floods, have a 

10-, 2-, 1-, and 0.2-percent chance, respectively, of being equalled 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 one year are 

considered. 

the 100-year 
For example, the risk of having a flood which equals or exceeds 

flood (one-percent chance of annual occurrence) in any 50-year 

period is about 40 percent (four in ten) and, for any 90-year period, the risk 

increases to about 60 percent (six in ten).. The analyses reported here 
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 

3.1 Hydrologic Analyses 

Hydrologic analyses were carried out to establish the peak discharge­

frequency and peak elevation-frequency relationships for floods of the 

recurrence intervals for each source studied in detail 
affecting the 

Hydrologic data on Ellicott 

of the COE publication dated 

(Reference 1). A 

computed from the annual 

Creek were obtained from the Buffalo District 
November 1976 and revised April 1978 

(statistical) frequency curve was 

discharges of the since-discontinued 
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Wi.lliamsville gage on Ellicott Creek at ~~~·xJ(? r;ri 1 n t.hc:. of 

l\mherst. 'ro compensate for the short !W~,- i od of. 

Beard-type qeneralized 

discharge information 

basin characteristics 

form three stat._i.cr s U:.h 

similar to Ell:Lcott 

Creek near Dansville, Little Tonawanda Creek at Linden and Toroavianda 

Creek at Alabama~ The resulting discharge-frequency analysis 
was the data source for flows on Ellicott Creek used in this study¢ 

The gages mentioned above are a11 USGS qaqeE; ~ 

(no. 04218500) du~vnstrea.rn. of ~Vehrle Dy i V(' \4as 

~~e Williarrs~ille gage 

ace-d in 19 72 

by another USGS gage upsL:ceam of SJ:-H::l Dri.v0 (no. 042185 8). The 
Canaseraga Creek gage (no. 04225000) is :located west of Dansville, Nev,r 

York, in County~ It provl ic records t.o 1919 a_n d 

continuously from 1919 except '!969~ 'T.'he Linden gage on Lit·tle Tonav;anda 

Creek is a partial record s·tation (no~ 042 6500) and has been operating 

since 1913. It is located at. L.inden 1 Ne':/ York, in Genesee County. The 

Tonawanda Creek gage (no~ 04217500) is located west of 1\.labama 1 New York, 

in Genesse County {Reference 2)~ 

The hydrologic information for Tona~,;anda Creek ~-;as obtained from rpqiona1 

flood-frequency curves determined by Coodk.Lnd and 0 1 Lie a, Consul tinq 

Engineers, in their performance of ot.hcr Flood Insurance Studies in Erie 

and Niagara counties~ 'l'he peak of six 

USGS gaging stations within the Tonawanda Creek basin were established 

using the standard log-Pearson Type Ill method and then adjusted for 

expected probability~ The re-gional skew value of -0.3 \Vas a computed 

weighted average considering the natur-al sl<c<rJS and years of record for 

each gage~ A set of curves was t:her~ derived for the basin j 

graphically discharge and drainage area for the selected 

return periodsQ These curves provided t.he 'l'ona'tianda Creek 

used in this study~ Discharqe val.ut-:;;=:; for Tonav1anda c:n-::ek were also 

established by Erdman, Anthony Associater; in t.he performance o-f Uv~ .flood 

Insurance Study for the of Tcmav,randaf Nev; York~ 

Using information ied by ·the B-uffalo Distxict of the COE and 

Ontario-Hydro, stage-frequency relation were derived for the 

Tonawanda Channel of the Niagara Rivef.' (References 3 anct 4)~ 

Stage elevations for the-: following gag<::'S on 

operated the National Oceanic and 

'.f'ona"~dilnda Channel 

Administration { NOP-J-1.), 

National Ocean Survey, LaJ<-e Survt~y Center, 'dETe obt~ained from thE-~ Buffalo 

District of the COE (Reference 3}~ 
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The Black Rock located necn t.he northern end of Squaw Island in the 

Cit.y of Buffalo, New York, was cc:n-r_ 

its removal in 1975. 

in operation from 1933 until 

The Huntley Station Gage, locat_ed [301X(hwest of t:he intersectJ_on of Sa'>tJyer 

!\venue and River Road in the TohT of 'ronawanda, New York, hns been in 

operation since 1967. 

The Tonawanda Island Gage, located on the :;outhwestern side of TonavJanda 

Island in the City of North Tonawanda, New York 1 has been continuously in 

operation since 1967~ 

'I'he .Lasalle Gage 1 located near the Lasalle Yacht Club in the City of 

Niagara Falls, New York 1 has been continuously in operation since 1965. 

From the maximum annual instantaneous peaks, statistical analyses were 
made for the gages using non-log-Pearson 'rype III 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 Niaqara River-Tonawanda Channel were 

established by connecting the respective stage elevations at the various 

gages~ 

A summary of the drainage area-peak discharge relationships for the 

streams studied by detailed methods is shovlY1 in Table 1, " Summary of 

Discharges. 11 

TABLE 1 - SUMMAHY OF DISCHARGES 

FLOODING SOURCE AND LOCATION 

ELLICOTT CREEK 
at Colvin Boulevard 

TONA\t.JANDA CREEK 

At Twin Cities Memorial 

Hiqhv;ay 1 about 2, 700 

feet down stream of 

corporate limits 

3 ~ 2 Hydraulic Analyses 

DRAINAGE l\REJ\_ 

(sq. miles) 

S25 

PEAK DISCHARGES (cfs) 

10-YEAR 50-YEAR 100-YEAR 500-YEAR 

3 f 300 4' 400 4,900 6,300 

11 { 70 0 15,900 17, 150 22,000 

Analyses of the hydraulic characteri sties of the flooding sources studied 

in detail were carried out to eE->timates of the elevations of 
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floods of the Sfc1ectecl. :t'ecurrcnce i:ntervaJs alon(; each of thrcs::·: flood 
sources~ 

flOWll in } 1978 ( Hcof PY."C(JC0 (;). 

were obtained by field measurernent ~ J\ ll bri r c;ulve:rt.s and dams 1tJe:ccc 

surveyed to obt.:ain elevation data and structural geometry. 

\Vab::,or-surface elevations were using the COE HEC·-2 step-

back'.vater computer model (References 7 and 8)- The starting 

water-surface elevtion for Ellicott Creek was obtained from elt-:vation::o; 

computed for the Flood Insurance Study of the City of Tona\vanda 

(Reference 9) ~ 

!1 culvert on the south bank of Ellicott Creek about 1, 000 feet upst_·r:-eam 

of Colvin Boulevard permits flood flmvs from Ellicott Creek to ent~er the 

area south of Ellicott Creek Road~ The area is inundated by shallow 

flooding~ Similar floodwaters cominq from the City of Tonawanda at the 

western corporate limits also co~1tribubc: to this area of shallow 

flooding. 

Water~surface elevations for the N.iaqara Rive:c-'l'onawanda Channel were 

taken cU from the Flood Insurance Study for the Town of Grand 

Island 1 New York (Reference 10 J. \tJater-surface elevations for Tonawanda 

Creek v.;ere taken directly from the Flood Insurance Study for the City of 

North Tonawanda t New York (Reference 11 ) . 

coefficients (Hanning's "n") for Ellicott and Tonawanda Creeks 

were determined by field inspection~ The range of roughness values for 

the overbanks of Ellicott Cret:l<;" \r.Jas between 0. 060 and 0 ~ 075, and the 

channel ro value was 0.035. For Tona·,..Janda Creek, the overbank 0 n" 

ranged between 0~065 and 0~100! and thf.:~ channel "n° ranged between 0~020 

and 0~035~ 

Flood water-surface elevations t.o an 

accuracy of Q.S foot for floods of ·the selected recurrence int,ervalsq 

Loca.t.i.ons of selected cross sections used in the hydraulic are 

shown on the Flood Profiles {Exllibit 1 }~ For st.ream ses'Itlents for which a 

is (Section 4~2), ~1elected cross-section locations are 

also shovm on the Flood Boundary and F1oodway Map (Exhibit 3). 

Al.1 elevations used in this study are referenced to the National Geodet.i c 

Vertical Datum of 1929 (NGVD) 1 formerly referred. to as Sea Level Datum of 

929~ Loca·tions of the e1evat.ion rE;feren.ce marks used in the are 
sho\vn on the rnaps. 

The l.C for tJ--,j_£.; study are based on t.he effects of unoh-

structed flow~ The flood elevat.ions shown on the profiles are valid or,ly 

if hydraulic st:r:·uctures remain unobstructed and do not. fail. 
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4.0 

adopt sound flood plain manaqement. programs# TfH,rrforcc, ,c-~ach Flood Insurr1nce 

Study includes a flo<Jd boundary map (h;siu,ned tn ass_i st. cornmunitier; in dcvel-

oping sound flood management measures~ 

4. 1 Flood Boundaries 

4.2 

In order to provide a national standard v-:ithou·t. reqional discrimir,at.ion, 

the 100-year flood has been lJ}-' the FIA as t.he basEc f load for puy-

poses of flood plain management measures~ The 500-year flood is employed 

to indicate additional areas of flood risk in the community. For each 

st·ream studied in detail, the boundar.-ir::.s of the 100- and 500-year floods 

have been delineated using the flood elevat.ions determined at. each cross 

section; between cross sections, the boundaries were interpolated 
topographic maps at a scale of 1:2,400 and at a scale of 1:24 r 000 \IJi-th a 

contour interval of 10 feet ( Refe~cences G and 12} In cases where ·the 

100- and 500-year flood boundarfes are close together, only the 100-year 

boundary has been shown~ 

The 100-year flood boundaries for the ons of Ellicott Creek, 

'ronawanda Creek and the Niagara Ri ver-Tonmvanda Channel which were 

studied by approximate met~hods were delinea-ted using the Flood Hazard 

Boundary Map for the Tov./nof Tona'A'anda, which 1das published in ,June 1974 

and revised in CJctober 1975 (Reference 13). 

The boundaries of t.he 100- and 500-year floods are shovm on the Flood 

Boundary and Map (Exhibit 3). Small areas within the flood 

boundaries may lie above the flood (:le"\ations and, thereforer may not be 

ec-t to flooding. to lirnltat.icns of tJ1e map scale and lack of 

detailed topographic (1ata 1 such areas are not shown~ 

Encroachment_ on flood such as artif~cial fill, reduces the 
capacity, increases th:::; flood height.s of streams, and 

increases flood hazards in areas the t:I1croac::hm.cnt itself~ 
aspect of f load management involves balancing the economic qain 

from flood a_j_n increase in flood 

hazar de For purposes of ·the .Flood Insurance Program, th0 concept of a 

is used as a tool to assist hKCll communities in this aspect_ of 

flood plain management~ 

flood is divided int~o a 
Under this concept, the area of the 100-year 

and a The is 

the channe-l of a stream plus any acent flooc1 areas that must be 

free of encroachment in order tJD_t the 100-year flood can be carried 

without substantial increases in flood Minimum standards of the 
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FLOODING SOUHCE FLOODWAY 

WiDTH SECTION 
CHOSS SECTION l)!STANCE 

(FT J AREA 
ISO. FT.I 

E:1 icott Creek' 
8 6501 * 1, 827 

9 f 8 "1 1 * 1' 945 

c 10,81 1 * 1 '520 

Tonawanda Creek 

2002 * 4, 713 

1Feet above mouth 

above corporat,e limit.s 
*Floodway coincident. wit~h channel banks 

FEDERAL EMERGENCY MANAGEMENT AGENCY 
Federnt lnsunmce 

TO N Of TONA AN It 

• 

BASE FlOOD 
WATER SURFACE ELEVATION 

MEAN 
1 RE• •Tnov WITHOUT WITH 

!NCR EASE 
VELOCITY '(;;'~~~)' " FLOODWAV (FEET) 

IF.P.S.) (NGVDI (NGVD) 

. 

2.7 572.2 572.2 573. 1 0 ~ 

2.5 572.4 572.4 57J $4 1 • [I 

3~2 572.6 572~6 573~5 0.9 

3.6 572.0 572.0 572~7 0$7 

I 
' 

I 

I 

f 

HU 0 REf AND~. 



Fll\ lim_lt such increases in flood hniqhts to 1~0 foot_, provided UJat 

hazardous vE~loc ities ar0 not~ produced. ThE? f 1 r;r>h;ay;; i_n this report arc-

pn:sPnt,ed to local aqcncies as mininmrn ~-:t:andar,·is that can be adopted or 

that: can be used aE; a basis for addit,.-ionaJ studir:::.::;8 

The floodways presented in this study were computed on the basis of equal 

conveyance reduction from each side of the flood plains. The results of 

thesEo computations are tabulatl~d at selected cross sections for each 

stream segment for which a floodway is computed (Table 2). 

A floodway is not appropriate in areas such as those that may be 

inundated by flood'>"laters from the Niaqar a River-'ronawanda Channel, which 

generally are a result of high-vJater e1E:vationc; on Lake Erie. Thus, no 

flodway was computed for the Niagara Ri 'Jer-Tonawanda Channel. The 

floodways computed for Ellicott and 'l'onawanda Creeks v1ere found to be 

coincident with the channel banks~ 

As shown on the Flood Boundary and Floodway Map (Exhibit 3), the floodv:ay 

widths were determined at. cross sections; between cross sections, the 

boundaries were interpolated~ In case,s where the boundaries of the flood-

way and the 100-year flood are either close ·together or collinear, only 

the floodway boundary has been shown. 

The area between the floodway and the boundary of the 1 00-year flood 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 floodway fringe and their significance to flood plain development are 

shown in Figure 4. 

5. 0 INSURANCE F,PPLICATION 

In order to establish actuarial insurance rates, the FIT"- has developed a pro-· 

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

criteria. This process includes the determination of reaches, Flood Hazard 
Factors (FHFs) 1 and flood insurance zone designations for each flooding source 

the Tovm of 'rona wanda. 

5.1 Reach Determinations 

Reaches are defined as len of watercourses relatively the same 

flood hazard, based on the average weighted diffet-ence in water-surface 

elevations between the 10- and 0 floods. This difference does not_ 
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----100 YEAR flOOD PLAIN ------------J 

1--FlOODWAY_~+~------ ---f--FLOOOWAY ...J FLOOOWAY------ FRINGE ' 
I FR!NGE 

FLOOD ElEVATION WHEN 

CONFINED ""I,"'~OODWAY 

ENCROACHMENT ~ 
r I " 

c 

--- 1/i?P-==-

AREA OF FLOOD PLAIN THAT COULD 

BE USED FOR DEVELOPMENT BY 
RAISING GROUND 

r-STREAM -j I CHANNEL I 
I I 

I I I , 
D 

I 

I 
ENCRS2~HMENTI 

I 

FlOOD ElEVATION 
BEFORE ENCROACHMENT 
ON FLOOD PLAIN 

UNE A- BIS THE FLOOD ELEVATION BEFORE ENCROACHMENT 
UN£ C- 0 IS THE FlOOD ElEVATION AFTER ENCROACHMENT 

•SURCHARGE NOT TO EXCEED 1.0 FOOT If lA REQUIREMENT) OR LESSER AMOUNT IF SPECIFIED BY STATE. 

FLOOOWAY SCHEMATIC Figure 4 

have a variation greater than that indicated in the following tahle for 

more than 20 percent of the reach. 

Average Difference Between 
10-· and 100-Year Floods Variation 

Less than 2 feet 

2 to 7 feet 

7~1 to 12 feet 
0-1ore than 12 feet 

o.s 
1 • 0 

2.0 
350 

foot 

foc·t 

feet 

feet 

The locations of the reaches det-ermined for the flooding sources of ·the 

Town of Tonawanda are shown on the Flood Profiles (Exhibit 1) and are· 

summarized .in the Flood Insurance Zone Data Table (Table 3). 
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5.2 Flood Hazard Pactors 

The FHF .is the F'IA device used to cor-r-elate flood information 1tiit!'1 lnstn--

ance rate tablesQ Correlations bct:\>Vnen l'roperty datn2hJP from flocds z:n~'-1 

their FHFs are used to set actuar ia 

on FHFs from 005 to 200. 
insurance _premi urn rate tables ba.sed 

The FHF for a reach is the average difference between the 10-

and 1 00-year flood ~, .. rater-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 floods is O. 7 

foot, the FHF is 005; if the difference is 1.4 feet, the FHF is 015; if 

the difference is 5.0 feet, the FHF' is 050. ~Vhen the difference between 

the 10- and 1 00-year water-surface elevations is greater than 10. 0 feet, 

accuracy for the FHF is to the nearest foot~ 

5.3 Flood Insurance Zones 

After the determination of reaches and their respective FHFs, the entire 

incorporated area of the Town of Tonawanda was divided into zones, each 

having a specific flood potential or hazard. Each zone was assigned one 

of the following flood insurance zone designations: 

Zone A: 

Zone AH: 

Zones A2 and A3: 

Zone B: 

zone C: 

Special Flood Hazard 1\reas inundated by the 1 00-year 

flood, determined by approximate methods; no base 

flood elevations shown or FHFs determined. 

Special Flood Hazard Areas inundated by types of 

100-year shallow flooding where depths are betvveen 

1.0 and 3 .. 0 feet; base flood elevations are shown, 

but no FHFs are determined. 

Special Flood Hazard Areas inundated by the 100-year 

flood, determined by detailed methods; base flood ele­

vations shownr and zones subdivided according to FHF. 

Areas between the Special Flood Hazard 1\rea and the 

limits of the 500-year flood, including areas of the 

flood 

100-year flood 

that are protected from the 

dike 1 levee, or other 'dater control 

structure; also, areas ect to certain types of 

100-year shallow flooding where depths are less than 

1. 0 foot; and areas 

sources with 
ect to 100-year flooding from 

areas less than 1 square mile. 

Zone B is not subdivided. 

Areas of minimal flooding. 
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Table: 3~ "Flood Lnsurance ZonE: Data," summariz<'S th0 flood el0vat.ion dif­

ferences~ FHFs, flood insurance zonesi and base flood elevations for thf:, 

floodinq sources studied in dt?tail in the Town of 'I'oncnvo.nda~ 

5.4 Flood Insurance Rate Map Description 

The Flood Insurance Rate Map for the Tmiln of Tonawanda is, for insurancE:: 

purposes, the principal result of t>he Flood Insurance Study~ This m,'lp 

(published separately) contains the off.icial delineation of flood 

insurance zones and base flood elevation lines5 Base flood elevation 

lines show the locations of the expect0d whole-foot water-surface 

elevations of the base (100-year) flood~ This map is rleveloped in 

accordance with the latest flood insurance map preparation guidelines 

published by the FIA. 

6.0 OTHER STUDIES 

The USGS Flood Prone Area. Map covering the 'I'ovvn of Tonawanda defines the 

100-year flood boundary (Reference 14). 'These flood-prone areas were 

delineated by the USGS based only on readily available information. Because 

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 

control and allied purposes for the Ellicott Creek Basin. Reports were issued 

in April 1939, January 1968 (reprinted June 1971), May 1970, October 1972, 

August 1973 and November 1976 (updated April 1978) (References 15, 16, 17, 18 

and 11~ The 1939 report is unavailable. The 1968 report delineated a 

100-year flood boundary and profile which scr<vi'd ar.; rouqh checks in this st~udy 

because of the increaserl development in the v1at CT ~_:;hed si nee 1968. The 1970, 

1972 and 1973 reports wert~ geared t:.oward fJ ood-contxol solutions. They are 

also sumrnarized in the November 1976/April 197H rer>ort. This last report was 

prepared to determine the economic, social and environmental acceptability of 

a plan for flood control and allied purpose's on Ellicott Creek. The plan has 

not been implemented. 

The USGS has maintained the Wi liamsvillP galJC no~ 04218500 and no. 04218518 

*4 miles northwest of on Ellico·tt Creek for 24 years~ 

~·hlliamsville and has a 

Type III flood frequency 

area of 77 ~ square miles~ Their 

of field ciata substantiates the accuracy of 

the discharges obtained from ·the above-mentioned COE reports (References 19 
and 20} ~ 

J\ 

Counties Regional 11ay 1973 (Reference 21). Its purpose v;a s 

t_o rccom.."'Ttend solutions to ems common to Erie and Niagara 
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Count~ 'i es. 

report. The 10- and 

urbanization witt1 

100-year boundaries were 
with 10-foot and 20-foot 

detenni 

contour 

strictly for purposes., 

accurate profiles and 

flood insurnace programs~ 

There are completed and 

1es usirHJ topoqrapll rrk1J'< 

intet:va1"">• Tbro infonT:ation qenerated 'JiE·s 

l\.s recomrnended in the report i tsrl f, more 

flood plain zoning 

Flood Ins'.n~ancc: ,'3tudies in many of the 

communities adjacent to the Town of Tonawanda~ Completed studies are 

avai.lable for the 'l'own of Grand Island and t,he C'i ty of Tonawanda ( Referer~ce.:_~ 

10 and 9). Ongoin9 studies are beinq p1:;rfonrec1 for the; City of Buffalo and 

the Towns of f--:u'Tlherst and Clarence and the' Cj tv of North Tonawanda ( Rcfcorences 

2 2, 2 3 , 24 and 11 ) ~ Conti nuJ ·ty of all p-r_:or: t i nent f lond data among ttJe:3(' 

studies has been maintained~ Flood bounz_k;;ies on Ellicott Creek at the Tovn 

of Tonawanda and City of Tonawanda corporate ]_ :Lmits do not agree because this 

study used more detailed topographic rnaps than were used in the previously 

published study for the City of Tonawanda. 

'I'his study is authoritative for purposes of the Flood Insurance Program, and 

the data presented here either supersede nr are compatible with previous deter­

minations. 

7. 0 LOCATION OF DATA 

Survey, hydrologic, hydraulic, and otJJt:=T pertinent data used in this study can 

be obtained by contacting t_he office of t_-_he Insurance and Mitigation Divisior 

i<E'q:Lonal Director, Region 1 I 

New York 1 027fL 

of the Federal Emerqency Ha:na(_Jemen-t Aqcncy; 

Office, 26 Federal Plaza, Room 19-100, Ne<:..v York, 
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