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technical data. The general rublic is encouraged to use the
reference copies of the appendix which will be available at
the locations listed in paragraph 8. Included in the appendix
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methods used in deriving the data contained in the report.
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1 1. Looking dowmstream at temporary bridge 9
used durin: construction of Union Road
bridge durinr flood of summer 1928

2. Looking north from Indian Church Road
toward the 'J.Y.C.R.P, bridge durinu
the March 19h2 flood.

2 3. Looking north toward C14nton Street 10
from Island Park at 2'lrdenville dur-
ing tho March 19h2 flood

4. Looking south along norden Road from
brIdge during the March 1942 flood.

3 5. Looking upstream from Harlem Road Bridge 11
at the flooded flats at the confluence
of Tffalo nnd Cav'ga Creeks during
tN. March 1955 flood.

6. Looking north along 7orden Road durinr
the March 1955 flood.

h 7. Looking south from the north abutment 12
at the doinstream side of Transit
Road bridge durinF the March 19 5
flood.

8. Looki'n at the upstrearrm side of the
N.v.O. R.R. bridge from Indian Church
Road.

5 9. Ice lines indicate the January 1959 flood 1h
elevation at Huppert. Grove at mile '.l5.

10. Same locntion as 9.

6 11. Firemen shown punming out basement of 15
residence on I-rden Road after water
receded, during th March 1962 flood.

12. TI-P new 7lma Fire }'all durinr the
parch 1962 flood.
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7 13. Elm-, Mthodist Church and Sunday 16
School addition on Bowen "oal dur-

ing March 1962 flood.
l4. Rear of Sunday School buildin- during

he March 1962 flood.

8 15. Homes on School Str-et near mile 2.25 24

which are affected b,. sewer backup.

16. Manhole subject to surface flooding
about once in 10 years, causing

basement flooding in nearby homes.

9 17. Lookinr' downstream at New York Central 29
R. R. bridge.

18. Lookinf, downstream at Union Road bridge.

10 19. LookinF downstream at orde . Road bridge. 30
20. Looking downstream at -ransit Road bridge

11 21. Blossom Dam near mile 5.95. Photo shows 31
increase in water surface during
moderate runoff.

22. Looking upstream from Plossom Dam.

12 23. Elma 0 am upstream of 9owen Road, near 32

mile 10.2.
2h. Looking along crest of rlma Dam.

13 25. ElmaFire Hall built in 1959 showing 35
comparative flood levels.

26. Sundav School addition to Elma Methodist
Church showing comparative flood lev-ls.

14 27. Home on Winspear Road near mile 7.4, 36
raised 5 feet in 1963.

28. Supermarket o, Harlem Road in the flood

plain showing comparative flood levels.

15 29. Desirable area for develooment upstream of 39
.- rden Road which lies iithin the flood r
plain.

30. Desirshle area for development upstream of
Trnnsit P-ad which lies within the flood
olain.
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16 31. Island Park at Gardenville near 4O
mile 2.3.

32. Athletic field of Iroquois Central
School off %ullis Road near

mile 13.2.

17 33. Elma Meadows County Park near mile 4l
l-.3.

34. Elma Conservation Club near mile
l.8.

18 35. Town of Elma Centennial Grove near 42
mile l4.6.

36. Town of Elma athletic field near
mile l4.7.
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The following report is directed primarily to two group.
of people with an interest in the Buffalo Creek flood plain
study area. First it is written to provide planners and local
governments with technical information on the magnitude and~frequency of possible future flooding along Buffalo Crook*
WMith this information these planners and officials have a
basis for effective and workable legislation for the control
of land use within the flood plain.

The second group to whom the report is directed consists
of the residents within the study area - particularly present
and prospective property owners in and adjacent to the flood
plain of Buffalo Creek. In order for flood plain regulations
to receive the necessary public support, it is important that
residents know the past history of flooding, the purposes and
benefits of flood plain regulation and the ways that these
regulations can be coordinated with an overall plan of develop-
ment for the area. Jften through ignorance of the flood problem
or a disregard of the flood potential, expensive development
is allowed to occur in flood plain areas. Federal funds for
flood control projects are authorized only when there are suf-
ficient damages from past floods to economically justify the
cost of the project.- This means that development in a flood
plain area may suffer considerable damage before protection
can be justified and the value of the original development is
considerably reduced.

Regulation of flood plain development is a relatively
new approach to the problem of preventing flood damago. It
consists of first making the local residents aware of the
magnitude and frequency of possible flooding. The flood
plain areas of Buffalo Creek are relatively undeveloped and
future damages can be held to a minimum by regulating the
location and type of development. This report is designed
to provide the general public with information concerning
the flood potential and the local governments with data to
form a basis for regulatory legislation.

Buffalo Creek has a history of a number of floods which
inundated a substantial area. The fact that past damages and
inconvenience have not been more severe is dve to the rela-
tively minor development in the flood plain area. Since there
is every indication that the potential flood threat will in-
oreaep the only way to prevent an increase in damages is to
prevent an increase in development in the flooded area. It
mat be understood that flood plain regulation will, have but
little effect on existing damges. but is desird primarily to

I
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pr'event dosages that would otherwise occur to future develop-
ment. Nor does regulation preclude al1 developmebt in theIflood plain but rather reoumends Its use for recreation are.
parking lots, wild. life retugos and other low damage develop-

A separate attachment containing a General Discussion
of Gidelines for Flood Plain Regulations and Flood Proofing
Practices haa been included for those individuals and agencies
who are interested in more details on these subjects than are
contained in the m~ain report. The attachment foflova the
main report and has been printed on green paper so that it
can be more easily located*
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FLOCT PLAIN INF RMATION REPC-T

71'FFALO C' > 1
7 , 141-4 "'"K

in the

T OirlIS OF ELMA AD WE7ST ""CA

GE7FRAL

1. ITTRODUCTTON

The Flood Plain inform-tion 7eport on -uffelo Creek,

New York has been prnered -t t - request of the Cre County
Department of Public Works. In New York Stete the 'later

Resources Commission is responsible for providing policy
decisions concerning, flood plain study applications and the

Department of Public Works is responsiblo for coordination

of the report prenprntion after the ini-rting policy deci-
sion has been made. By letter dated 21 ,ovember 1961, the
New York State Denartment of Public Works requested the
Corps of Engineers to consider the aonli.etion for the

Buffalo Creek study. The study covers apr rcximately 17.F
miles of Cuffalo Creel: in the towns of ,ent Seneca and Elma,

Erie County, New 7ork.

2. The report has been prenred in two narts - the main report

end the technical ePpenrix. Tho meir rpnort contnins all the
available pertinent inform at'on on th- ext -nt nnd frenuenc- of
flooding and waF prenared for thn general information and use
of the public, local government officials, nlaoninc commissions,
and developers. The technical Apoendiy contains additional
engineerin' det-ils rnd technical Hnt' usE-d or developed in
the .renor'tion of the main report, ,±ch -n-- h- of value to

engineers end desii-nerso

3. AT'Th:T T .'Y

This reoort an been prenarer' under the provisions of
Section O6, Public Law 8(-645 (lood Control Act of 1960),
as amended, which ut,hori7-s the Corns of ']n ineers to compile
and disseminate information on floods -nd flood damages upon

the request of responsible loc-I -o-,r:n-ntnl agencies. The
formal reau-st for study was transmitted to the Chief of
Engineers, Departr-ent of the Arm-, Washington, C. C., on
11 June 1962. This renort has been rr-vi"".?d and approved for
release b. the Statwt of New vYrk Department of Public Works
and t"- Of"icr,  

-ff -f En-ir.eers. Co', ,- of pertinent
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corromr-iitace -. j the text of 27ct*Io 2.0( -Ir0 r-rne in
the i l---elii to -i! r-:eert whi.ch ha ee n nr .ct,- In only
a li". lod riumfr o co-nies-.

I. ~. :utl n of 'ha.- ,-tiA t~o ri~~d ueu nd

~eei~ in-r'etonon naqst flood occurr--ico qc"l s te)

ih iU info-qritinn, lc-1 rind .7tqtp 7-3-b -Oa
to-'"m the nociv-ort ofthe fol o'hn- o-,jo-(ctves:

a . ,)e1' 4 iZ_ information for th ednoof nublic
-A-enci-F, rriv4 ntrosts a nd indiividua' -iz.-ns on the
hazards of flood n~ain occuTpancy.

b. To reduc- "utiur fboed dam:e- throurh. remIlation of
the use, o)f t ,- flood -olnin.

c. To opserve adequate floodwa- ind channel clearances.

d. To reduce future expenditures for :,rojects to protect
developm-nts which, in the absence of this information, would
have taken place.

e. To allow maxirum use of the flood plain b-- developments
with low dama.- noteutial, usiac, th- data from this Ftudiv as
the basis for local plannin- and reo-ulation.

'.SCPE F'T-7'P

This flood rla a inrform-1.ioa st.d-. cov-rF the? inunda-ted
areas alan 'iuf 0 al Cre-! frnM its confluenc- ''ih avu ga Creek
to the east.-ri limit of thie town of Elm.a. F'or read' identi-
fication te orlimit of the 5-trd- h-is >,,n toke,- n as the

-- art Auroren - atomil oqd b-ridge ov-r the cr,-el. Thie
flood -~p r-, -muo ortlons of' th- toi-mF o" 'Tost leneca
nd 0 lo ic -r o'T he std r-on is indicanted on nlata I

wh!1  se~a~o ufb roek. -he study is intended
to dtr<n h -n't -- d fr-(cui1ac- of -ast flooding in the

aro ed t(- -rovide nn eStimate of simila-r data for nossible
futuire occurr-nces.

6.Newspaper accounts, stream flow records and interviews with
local residents indicate th-t r c-nt flondino occurred within
the studyv a~rea ine lj2E, June 1917, rparCh, l1)2, Parch 1055,
Y.- rch l?56, Janu r- 105 ind Mnr&h 10(?. Othpr floods rrobatbly
orcured -revious e1PP hut no definito latos or stages coull
be establishedheaul of the lack - f de-,-lopment and records



in the area at that time. nocnuse of its magnitude and recent
occurrence, th- mst detpiled information was obtained for
the flood of Jenuar- 1959. This flood wns used ar n reference
for the information in this re-ort. The flood-d area from
the January 199 flbod is shown n plntev 2, 3, 4, and 5, and
the profile for this flood is shown on n te- 6 -nd 7.

7. USE rE THE REPORT

The informption and suggestions contained in this study
are presented for the irn7ormntion of 'he ;-eneral public of
the area --nd the consideration end use by th: "ni! York Stete
Water Resources Commission, Erie County Planning Co.ission
and other local governrient ?gencies. "hr flooded outlines,
profiles -nd -stimntrd flood fr-quenciee can b- uFsd to deter-
mine the relative risk of flooding for verious ar:as within
the flood plain. With this information, future development,
either on an individunl lot or tr-ct basis, ba, he planned
with due regard for nossible floodine both overland and
through °ewer outlets. T'hen flood plan reqTultions are
drawn up by local agencies they can be ssicted by the
genernl guidelnes sot forth in this reort which recognize
the need to permit optimum usage of an area without increas-
ing potential flood damage. The flood outlines and profiles
containeA within this report provide a definite base to which
these regulntions can be related.

8. This study is not intended to extend any Federal authority

over zoning or other regulatory methods, nor does it commit
the Federal Government to investigatin-, nlenninr, designing,
constructinc, operatinr or maintaininF any facilities discussed
or imply anyT attempt to undertake such activity if not author-
ized by Congress. It is the responsibility of the State and
local agencies to disseminate the information in this report
to local interests or individuals who have use for such infor-
mation. The State coordinating agency for the distribution
of this study is:

The New York State 'Tter Resources Com.ission

Conservation Department
Albany, New York 12226

Copies of the main report or main report with technical appendix
may be obtained by contacting the following local address:

State of New York Conservation Department
Division of Water Resources

4184 Seneca Street
West Seneca, New York

I



A limited numb-er o' conies will also he availablh for reference
at the following lo -tions.

a, ri?, ount ,, Planninog )-partnt
02r)2 Citv 7Hll
'"U"J.pI'o, 'ew york 10202

b. Tlma? To-'n !all
141C 7ow'n qoad
Elma, New vr rk 14059

c. Wes+. '7neca Town Hiall
4~6? ePn--cp Itreet
WeIst Senpc-', Ne~w York 1.422L

-eference copies of the t.'chnical appendix wrill also be avail-
able for the us- of the? -en-ral pulflic at the ab)ov- locations.

9. AC!(Nm.AIV7GNNTfS

Considerable infor-iation was obta4.ned *'rrm among the
data developed for thle Review of Reports 'or Flood Control and
Allied Purcoses on :a-vaga, 7Duffalo and Cazenovia Creeks dated
1966. That re-ort acalso prepared by the Th'Pffalo District,
Corps of Engineers and contained much of the basic data neces-
sar fcr this study. The cooperation and assistance Fiven by
the- followini- are ncieE, -and numerous individuals, in the
accumulation of the informn-ti -on used in this report is greatly,
appreciated. A listin of cre-dits for photop-raphs follows
the teyt of the report.

Town of 'Elma
Town of West Sen :eca
Frie Count" Derpartment of Public Works
NewT york Ctate D)epa3rtment of Tbiic W,,orks
Frie "Countv Ple_-nningr Doard

C. Weahr-r Dreau
U *S. oolg~ial urvey

'I- " rl, -tate Wanter iesources Commission

10. CO"TF~~ A-IcST/VC "IF CD7PS OF ENGT'773,SD

The technical assist-ncn of the C:orps of Engineers w7ill be
available to local and State agencies tc interpret and explain
the information contnined in this rer'ert, rarticularlyv as to
its use in develoninr' -ffectivce flood laIin ref-ulaotions. Aft'-r
local authorities have E!-lected the flood marnitudq or froquenev
to be used as the' ha-41 for regulation, the Corps of Engineers
can assist in tho sol-ctinn of floodway -i'aits bv providin:-



information on the effects of various widths of floodway on
the profile of the selected flood. Requests for specific
data that may be required in *.irticular areas to carry out
an effective regulatory control program should first be
coordinated through the ',Tater Resources Commission. As
further information becomes available on rainfall, runoff
and flooding', the Corps of Engineers can prepare addenda con-
cerning any of the informtion that differs substantially
from the data pretented in this report. Major revisions
should be specifically requested by the coordinating agency.

DESCRIPTION OF PROr3LE

11. GENERAL DE)SCRIPTION OF THE STUPY AREA

The Buffalo Creek flood plain study area lies within
Erie County:, New York. The lower 5.6 miles of the study area
are within the town of West Seneca and phe remaining 12.2 miles
are within the town of Elma.

12. GENERAL nESCRIP T IOM! rF TH WATERSHED

Buffalo Creek, which is shown on plate 1, is located
primarily within Erie County but a portion of upper basin is
in Wyoming County. The creek flows through the towns of Java,
Shelden, Wales, Marilla, Elma, and West Seneca. 3uffalo Creek
has the largest drainage area of the tributaries which form
the watershed of the Buffalo Piver. The two other major
tributaries to Buffalo River are Cayvuga 'reek and Cazenovia
Creek. %uffalo Creek rises in a fan-shaped tributary area
in Wyoming Counts. near Java, Ne, York, on the north slope of
the Alleghen- Plateau. After the source tributaries join to
form the main stream, the creek flows generally northwest to
the confluence with Cayuga Creek. Hunter Creek, which joins
the creek from the southwest at Wales Center, is the largest
tributary. The watershed is long and narrov and has a total
drainar-e area of only 150 square miles in the 43-mile length
from the source to Cayuga Creek. Buffalo Creek flows westward
another 2 miles to the confluence with Cazenovia Creek and
then another 6 miles as 3uffalo River to its mouth at Lake Erie.
The flood plain is relatively narrow and well defined. Shale
is evident in several locations in the steep valley walls which
run along th- creek for almost its entire length until its
confluence with Ca'-uf,e Creek. Through the study area Buffalo
Creek has a relatively steen average slope of lb feet per mile.
Rock is expose- in the chinnel botton at sev-ral of the bridges.

5
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l . LAN') 111M 1.1TTTIT*' '1 FL7, "D LAIN

The flood nl-in is relativelv undevelon-d -,thin fho
limits of thp stud"i is shown on nlates 2, 3, K, nd . " rr,
are, howev-r, thr-, small communities which ire occasionallv
aff-cted ,v fioodin': 2ardenville in the town of -'est -eneca,
and !1osnom -nd S711n in th- town of Elma. The aff'cted develor-
ment in t ese localities is orincioallv residental with a
total of about 2) ho-es and 6 commercial units subh.ected to
damage in the mast. 11inor damage to farm huild'nEs, equincent
and crops, occurs throuchout the length of the study area.
Approximately 1,000 .cres of agricultural nnd idl land are
within the 1950 fIood limits. The New Vnr' -- ntr-i [a].road
and several N-w ",-rk 2tat highwan-s cross t rr-,, hut the
roads which naral]l the creek are above tY usu fI.. d - !v-ls.

lL. PTY, SPECTIF 'EVELOP7ENTS AFFECTING THE PLOtfl PLAIN

Althouh the ltuffalo Creek watershed has so far remained
relatively undeveloped, the increasinr7 presure cof development
movinr outward from the metropolitan area i i undoubtedly
have a noticeablp aff-ct. No specific lar., scale developments
are underway at the : resent time but nla-ns h '-- en submitted
for apFroval for t,.!o subdivisions adjacent to th- 'loed nlin.
The entire area is undergoinr P gradual :mt definit- .ncreasE
in individu-T unit development. The population of '"oth V1est

Seneca and Elma hav- mor- than tripled since 19?r and n~arl-.'
doubled betwoen 195- and 10(0. Population in 10o- ) snroxi-
mately p3,000 in West Seneca and 7500 in Plma. -!est 'eneca
has a]'s been the mor- d..r.loped town and hncnms of its

21os - roximitv to t1- cit- of uf alo will be aff-cted
snon-r hby increasing develonment. The Aurora ExoresswyV will

give imretus to both r-sidential and industriql crowth in both
towns. 'ator, s-er ind gas are now available in West 7eneca
throughout tle length -)f Thuffnlo Creek which enhances the
possi ilitv f dvelonm-nt of existing vacant land. Water
lines -re b'in- extended in Elma and as the utilities become

more availablo dev-lop-.-nt will increase rapidl,.

15. As development occurs there aro certain factors which
affect flood flows and staces in the flood 11-in area. In-

creased development and population result in increased and
faster runoff from roofs, parking lots, roadside ditches and

storm sewers. Road bridges and crekside fills can, unless
regulated, cause restrictions under conditions of high flow.

If ther is no compensatin improvement in the carrving
capacitr of the natural channel, an increase in dev lopment

can result only in increased discharges and flood elevations

in the flood plain area. Since the flood olain is laraely
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undev'loped, th- nur-ose of this renort I.- to identify the
flood plain pnd V- frequeno- f flood st-F- so that
future devrlonmrnnt can make t'- most effrctivo use of the
area without incr-asing present damarc.

16. F'IQOD WA?"' , ASS F, N2CVTTM3 .. ,' T"53

At present th-re is no s7cecific flood ,arnin- or fore-
casting service for the Buc'a]o Creek basin. The area,
however, is we]2 within the effective rnn<" F the Weather
Surveillance Rpdar operf ting continuously at the U. S.
Weather Purenu, 'uffalo Airport ftrtion. This eqipment
provides for the ear'y detection Pnd n e- of heavy
precipitation nnd r'akes nossible iiedi- radio and tele-
vision broadcasts of information concernin: the predicted

path and amount of rainfall from the storm. The U. 3.
Weather 2ureau has established flood forecasting systems

for many of the larger river basins. Accurate forecasting
of the timing and stages of flood peakF. s difficult on a
drainage area as small as buffalo Creek.

17. At present there is no definite olan for flood fighting
or evacuation in the uffalo Creek basin. Coordination %,4th
other upstream communities such as Wales Center, Wales Tollow
and Java Villa.-j -ould provide an indication of the timing
and relative severity of a floodin- situation. Reference
points and staff gases could be located at one or more of
these locations. A water sta - recording gae is already
established at Wales -iallow. Althouch the anticiprted flood

may be of modernte nroportions, suoh for..rnin- per-its
public utilities, hi-hway departments - id nronerty owners to
set up wrnings and detours and to rcduc- flood damage as
much as nossible. Stpff Rages that could be used for this

purrose have been established b., the Erie Count- Department
of Public Works at Sarlem load in West ceneca, 3own Toad
at Elma, T,,o Pod 7oad in Marilla and at Creek Road in Wales.

18. NAT TPS AND I TTIT OF FlC) 0Ls'ys

The greatest flood of historical record occurred in
June 1937, and other damaging dischargoc occurred in 1928,
March 19W2, March 1955, March 1956, January 1959, and

IMarch 1962. Most of the winter and spring floods have been
complicated by ice jams so that resulting flood stages are
higher than they would be from dischar-e alone. A condensa-
tion of availablb information on the nest notable floods isgiven in the follo:inr paragraphis. This information is 7iven
as an example of th- t-rpe and extent of flood problems which

I
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have nlrendv occurred and an indication of possiblo future
flood problems. nlcause of the relativelv Mibht drvelopment
along Buffalo Creek, data on high water marks Pnd damages are
not readily available excent in the reaches through the com-
munities of cardenville, Blossom and Elma. 'cause of the
effects of ice Iams Along the creek, maximum danres did not
occur from the same flood at all three loc-ticn, Thmnes
from a recurrence of these floods are tabuleted in table 1.
following the descriptions. Some damage to agricultural land
from erosion and deposition occurred in each of the floods
even though a monetarv value was n-t available. Although it
is known that floods occurred in the summer of 1928 and March
1942, no specific datp Pre available. Exhibits 1 and 2 show
flooding which occurred during these floods.

a. June 1937

This flood is generally considered to be the maximum

of record and is the only one of the more notable floods to
occur during the summer months. Heavy rainfall was recorded
throughout the Western New York area on i7 'une and again
during 20-21 June. The rainfall of 20-21 *me was centered
in the eastern suburbs of nuffalo and fell on wet ground in
a period of about 6 hours. The maximum rainfalls recorded
for this period were 3.00 inches at the 7uffalo Airport,
2.06 inches at the downtown Buffalo station and approximately
1.50 inches at South Wales. No observations of rainfal2 are
available for the Buffalo Creek watershed. The few high water
marks obtained indicate that the June 1937 storm caused the
highest water levels along the cre-k for open channel con-
ditions. Damaues were estimated at the time of the flood
to be anroximately '7,5OO along Buffalo 'reek. These wore
primarilr agricultural damages and were largely due to erosion.

b. YNrch 1955

On 1 March 1955 flash floods occurred when h-avv rain
and thundershowers fell on frozen ground durinr a six-hour
period. Av-r-pe nrec~nitation over the luffalo Creek drainage
area was 2.1 inches. Runoff from this storm oroduced the
largest dischar-e of record at Gardenville gage° Pictures
of some of the flooded areas are shown on exhibits 3 and 4.

c. March 1956

Precipitation occurred over Western New York State on
5 March from a low pressure system over the area and then on
6 March heav, rainfall occurred during thunderstorm activity.
This precipitation ,s augmented by mltin- snow and the run-
off was intensified by frozen ground. Precinitation av-raged
1.9 Inches over the Bffalo Creek basin md rroducod the same
discharre nt ;ardenvil as the March oQC flool.



Photo No. 1. Looking downstream at temporary bridgeused during construction of Union Road bridge during

I the flood of the summer of 1928.

I

,

I
I Photo No. 2 Looking north across creek from Indian Church

Road toward the N.Y.C. R.R. bridge during the
March 1942 flood.

I

9 EXHIBIT 1



Photo No.. Looking north toward Clinton Street from
Island Park at Gardenvill;, during the March 1942
flood.

FO

PooNo. 4.. Looking south along Borden Road from
bridge during the March 1942 flood.

10 EXHIBIT 2



I 7 To o. 5. Tookin , upstream from :7ariem onad ridre
at the flo-d flats at th)e confluence of Thiffalo .nri

'~~uo'reel-s r rn, the !'rch 1955 flo-d. C1lint nI 'trc~ct is in the left b ackground.

PhtIT.6 okn ot qii- rp -d',~7ti
.Ir h1 5 l o . A t o - a e s o rr t-e r a h

Tht o6 ookin nrtheomst d~ireton htsand 5.n~t

EXHIBIT 3



Photo No. 7. Looking south from the north abutment at

the downstream side of the Transit Road bridge during

the March 1955 flood.

I

1 .

Photo No. 8. Looking at upstream side of the N.Y.C. R.R.

bridge from Indian Church Road. This flood took place

during the 1950's.

!
12 EXHIBIT A



d. Januarv 1959

On 21 Jnnuar- 1959, a major storm r'tem from the south
central s -t to rou-h-t h,.vn rninfal] ovr 'astern '1- . ork.
This nrecini tation i'as au.-'ented sno'.... ,from n h~av snow
cover -nd the runoff was increased by the frozen grounl. I'lood
conditions were 'urth-r aggravated 1,Yhen the thick ice cover
on the streams brok- un durinr- the risin- ,,-ter Ind caused
numerous ice iams. nenth of 1ter at a 7rove ara upstrea
of Harlem Road is sho,, in exhibit 5. ',tnouFgh the lO59 dis-
charge was less, ice ,ams at some locations creaitd flood levels
higher than thos.- of 195 or 1956. Tn Carden-ille a 5-acre
area on the left bank just downstream of Union reed ,ras flooded.
Damages occurred to ten residential -nd two co-mercinl units
from basement flooding. Tlooding was not only from direct

overflow from uffalo Creek bu from the overflow from a small

constricte& ditch on the left bank. Improvements have been
made by the town of West Seneca to reduce flow into the ditch.
Damages in the 3ardenville area were 9,%O. One business

in Plossom also sustained minor damag-e. Two commercial units
located on Powen Road in l.ma totaled about t&OO in damage.
The profile of the January 1959 highwpter is shorn on plates

6 and 7.

e. March 1962

In the town of Elma, along lowen Dond, twelve resi-
dential, three commercial, aPn four publ c units were affected

by the March 1962 high ,-ater. basements of the homes were
flooded to a deoth of about six feet and the basement of the
old fire department building war 1'looded to a depth of about
three feet. The new fire house -nd n church educational
buildin- were -ff-ct-d on th, first floor. Total damages
were anrroximntel, ' ,90- . Pron-rties along nowen load were
subje-t to relatively high velocities of flow ns the flood

waters left tle bnq- ns urrtrea-! of t Ulma dam and returned
to the channol about one-h lf mile downstream. Althourh the

dischar:- that caused the flood can be evnert-d to occur,
on the Pv-rase, more than once a year, an ice j-m in the vicin-
it-, of nown 7cad developed higher stagps at Tlmp than other
past floods. 7xamles of dnnage in Ulma fr-m the 1942 flood
are shown en exhibits 6 and 7 and the frontispiece.
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Photo No. 9. Ice lines indicate January 1959 flood
elevation at Huppertz Grove, Collins Avenue. Near

I mile 0.15.

I
II

I

Photo No. 10. Same as photo no. 9. The January 1957
flood was 1.3' higher than the 1959 flood at this
location.

I
I lhEXHIBIT 5



Photo No. 11. Firemen shown pumping overland flood
water out of basement at residence on Borden Road after

a
water receded, during the March 1962 flood.

I
I

a. 
it-

IPhoto 
No. 12. The new Elma Fire Hall during the

March 1962 flood. The floor was covered by 8 inchesof water.

I 
15 
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Photo No. 13. Elma Methodist Church and Sunday School

addition on Bowen Road, during the March 1962 flood.

9

I Photo No. 1. Rear of Sunday School addition during the

March 1962 flood. Addition now being used for regular

school classes. The addition had 4 inches of water on
the first floor.

16 EXHIBIT 7



TARLE 1. - Comparative data for floods of record

Elevation Peak : Estimated damage for flood recurrern-"
:and staFe at: discharge 1965 price levels and
:Gardenville : in cfs at : conditions

Flood : gage :Cardenville:qardenville:flossom: Elma :Tora,

Jun 1937: 613.76 (1):
10.2 Est 16,000 Est: 16,000 : 1,000 : 4,800

• ]5: 612.96

* 9.4 : 13,000 : 12,300 : 400 : 2,5'0 1' -,2'0

Mr 1956: 612.96
: 9.4 : 13,000 12,300 : oo : 2,500 15,2?C

Jan 1959: 611.96 :
8.4 :10,000 : 9,800 : ?00: 800 : ,9

Mar 1962: 607.06 : : : (2)
* 3.5 : 1,500 0 0 : 1,900 :

(1) fare installpd Sep 1938.

(2) Ice jam.

19. EXTITT- A'F AUPffRI-E' n LO<r -,NTCL AM -7LAT~n P.-

The Cavuga, 'uffalo inr Cazenovia Creek watershed wrs
studied in regard to flood control hy the Buffalo Tstrict,
Corps of Engineers in a 7urvev Report which was submitted to
Congress on 23 July 1941. This report recommended a flood con-

trol project on Cayuga 3reek in the village of Lancaster but
found that flood protection elsewhere in the watershed was not
justified. A review of the prior survey report 'as submitted
to Congress by the Corps of Engineers on 7 November 19h9. Al-
though the report considered improvements for flood control
along the lower reaches of all three creeks there was no feasible
local protection project. Another review of the previous reports
for flood control and allied purposes was completed in 1966 by
the %ffalo District. This report recommended local flood con-
trol projects in the lower reaches of CaerW,,a nnd Cazenovia
Creeks but no improvement plans could be justified for 7uffalo

i Creek because most of the damages are scattered along the creek
with no areas of 1,rge, concentratod damagPs.

17!



20. '- lOLL Concrss authorized rocr-n arr-land treat-
ment, and r-tir-eont and reforectet+on qf nuhnir~ina] land for
the Tffalo -reek "atershed, ncl:ding ami and >'z-'novl".
Creeks. The proiron was started in 1911, a . oint nro.-'ct
of the Soil 3onservntion Service of the e)n,-rtm-nt of Arri-
culture and apropriate State and local agnci -s. Th, program
was designed to treat farmland to reduce runoff -nd erosion and

to stabilize str-an honks to prevent their -rorion. 'Th -rin-
cipal land treotrnent methods have been farm ponlc, tree n]nnt-
ing, planting of r-tArdption crops anH strin re~rennz. The
major conservi'ion -masurev acpied on 'he str banks have
been streambank protection, channel iroenent, levees - nd
aater control structures. The generi7 loc- i-ns of -e bnk
stabilization ireas in the studr reach ;re she - cn-
2, 3, L and 5. Althouch the Oufpalo Ereek flood orevention
project was officially terminated on 31 De-emb-r 19<3, these
conservation practices are continuing to be carried out by
approximately 1,110 landowners in the total wa* rhed of
the three creeks. In the summer of 1963 Erie Count-,- excavated
a channel in the rock channel bottom upstream of Winsnear Road.
The channel is approximately 18 feet wide d from !.5 f-et to
6 feet deep. The excavation begins about ,, fe-t upstream of
Winspear Road and extends about 800 f-et. The channel was
designed to concentrate the flow in a narrow channel and reduce
the amount of ice formed. A. channel of thin t'roe may also
develop some benefits from a betterment of fish hahitat.

21. EXISTING PRGULATbONS

Altouph zoninF regulations hve been in effect in the
towr.s of "'-est. Seneca and dlmn for a number of years, there
are no so', 'iic 7rovisions hich re.rlite the us- of land
with resect to flood risk. The General Provis ons of the
2onin- Ordinance of W4st "eneca do indicate that te general
goals of the ordinance inclrde: "to secure safet-- from fire,
flood, panic anH other dangers." The Stat*t of New "ork enabling
statutues which permit zonin-, specify in 1-ction 2t3 of the
Town Law, that "such rerrnlations shall be mare in accordance
with a comprehensive plan and designed to lessen congestion
in the strpets, to secure safety from fire, 1lood, manic and
other dancers; to promote health and general welfare...."
Also Section 277 concerninp olanning boards and official maps,
states that "land shown on such olats shall he of such a
character that it cin be used safely for building purposes
without danger to hoalth or peril fr m fire. flood or other
menace." The Rules and Pegulntions for the Approval of
Suhdivision Plans in the town of Elma provide in Section IV,
Design Standards, Paragraph B, Easements, Suhparagra: h 2:

18



"Where a subdivision is traversed by a water course, drainage
way channel or stream, there shall be provided a storm water
easement or drainage right-of-way conforming substantially
with the lines of such water course, and such further width
or construction, or both, as will be adequate for the purpose."
Although this provides some control over subdivision develop-
ments near an existing stream, it apparently does not provide
control over an individual builder.

22. The 1965 Legislature of New York State passed amendments
adding Part IIIA, Use and Protection of Waters, to Article 5
of the conservation law. Part IIA states, in part, that no
person or public corporation shall change, modify or disturb
the course, channel or bed of any stream or shall erect,
reconstruct or repair any dam or impoundment structure with-
out a permit from the Water Resources Commission. The amend-
ments became effective on 1 January 1966. The full teyt of
the Act can be found in Chapter 955, Section 429 a-g, of the
Laws of New York State - 1965.

PRECIPITATION AND FLOCDS

23. GENERAL

There is one existing climatological station within the
3uffalo Creek watershed, at Wales, in the central portion of
the basin. This station has been in operation since 1948
and records rainfall. Another station was in operation at
Elma during the period 19h2 and 1960. This station recorded
rainfall, snowfall and temperature. The U. S. Weather 7ureau
has or does collect weather data at twelve stations which are
nearby the Buffalo Creek basin and should provide average data
for the area. The locations of these stations are shown on
plate Al in the appendix. A summar., of the data from these
stations is given in the following paragraphs along with a
comparison of the data from Wales and Elma.

2h. CLIMIATOLOGY

The average annual precipitation for ll the stations is
36.92 inches. The average for Wales is 36.8 inches, while
that for Elma was 39.91 inches. The monthly averages range
from a minimum of 2.53 inches in February to a maximum of
3.33 inches in May. The Wales station shows a minimum of
2.51 inch-s in February and a maximum of 3.39 inches in April.
The same values for Elma were 2.79 inches in June and 1.95
inches in November. Painfall over the basin is divided verv

19I
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evenly between the months. The maximum recorded 2h-hour
rainfall was 4.28 inch-s, on 28-29 August 189? Pt the station
in downtown 'hffilo. The storm of 7 kugust 196? produced a
total of 3.8F inch-s of rainfall which occurred -:ithin a
period of about 5 hours at the Puffalo Airport station. The
average annual snowfall for the area sta'ions is F2.3 inches
while the average for Elma was 97.3 inches per year. The
average annual temp-rature for the area is 146.9 degrees Fahr-
enheit. January is the coldest month with an average of 24.2
decrees and Jul,- the warmest with 69.2 degrees. The record
for Elma also show- an average of h6.9 decrees with an aver-
age of 24.8 degrees for January and 19.O def7rees for July.

25. STREM. FLC< ICODS

Two stage recording gages are operated by the United States
Geological Survey on Puffalo Creek. One station is in lardenville
on the left bank about 700 feet downstrear of Union Road. The
gage locqtion is shown on plate 2. This gane was established
in September 1938 and r-cords the staRes resuitin- from the
runoff from the lL5 square miles of watersb d upstream of that
point. The dischpr- rating curve for this site has been well
defined I- discharge measurements for open channel conditions.

DurinF winter and sprin! runoff conditions, the stage-discharge

relationship is often affected by ice jams which sometimes make
it difficult to determine the discharge during a particular
flood. The rating curve for the site is given on elate A7 of

the anpendix.

26. The second stream gaging station is located near Wales

ollow on the right bank of the creek at the downstream side
of the 'erlau Road bridge. The gage is locnted approximately
23.5 miles upstream of the mouth of Buffalo Creek and about

6 miles unstream of the limits of this study. Wales Hollow
is shown on plate 1. This gage was established in March 1963
and measures stages resulting from the runoff from an area of

80 square miles. The rating curve for this gage is not yet

well defined because of its short record.

27. FLOOD >-EQ7NCI3S

Floods are random occurrences dependent on a combination
of natural climatological factors and channel conditions and
there is no method of accurately predicting the time of occur-
rence or magnitude of any future flood event. However, an

analysis of past flood events can give an indication of the prob-

ability of occurrence of a 4iven s+a~e or discharce.
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28. In connection with flood damages and flood control plan-
ing, it is customary to estimate the frequ-nc- (or probability)
with which specific flood stages or dischar-ps may be equaled
or exceeded rot.er than the frequency of an exact value of
stage or discharie. Such estirmates are properly desipnated ar
"exceedence freou-ncy" but in practice are usually referred
to simply as :requencv. It, must he realized that a so-c-ll-d
50-year discharge does not imnly a 5O-yenr interval between
discharges of that manitude. '"hat is meant is that in a
long period of, say, 500 years, this discharge grould probably
be equaled or exceeded about 10 tines, or on the averace o'
once in 50 years. in other words, each year there is a twi
percent chance that a discharge or stage of at least that
magnitude will occur.

29. AlonF luffalo Creek, creek sta es are regularly affected
by ice jams. For this reason, a rather minor discharge can
result in a major flood so that a stage-frequency relation-
ship is considerably different from a discharge-frequency
relationship for the same series of floci events. Frequency
curves for both stages and discharges hav been developed for
reference points at Harlem Poa', the 1.313.7. gaging station
downstream of Union Road, at the dar upstream of Seneca Creek
Road at Blossom, at the dam upstream of 7owen Road at Slma,
and at Jamison Road at Fast Elma. The locations 7f these
points are shown on plates 2, h, and 5. A discussion of the
methods used to develop the frequency curves is presented in
paragraphs A9-A12 of the appendix. The curves are shown on
plates Ah and A6.

30. Discharge frequencies are affected by upstream develop-
ment, additi-nal storm sewers, chances in agricultural prac-
tices, etc. Stage frequencies are affected by ice jams,
bridges, channel encroachments and other natural or unnatural
restrictions. Since the frequency data developed for this
report are based on a relatively few events, relationships
shown should be reviewed neriodically as more stafge -nd dis-
chargce data become available. It is estimated that the effect
of future develorMent will proiuce an increas of nbout 2 per-
cent in the 100-year discharge b" 1980. Althourfh this is not
a sizable increase, it is apparent that over a period of time
increases in development can produce a s±gnificant increase in
discharge.

31. NEED T{ Cr'JJJTPTi ,97GO TTnM

The flood profiles and frequenc, relationships nresented
in this report have been based both on past flood occurrences

21
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and on ac-,evtod h'dr;imlic desirn and hy,1rolo.: t- -hniques.
hile thi- results ar- considered adequate in rerrd to the

general flood problem, and conclusions, it should hr empha-.
sized tht future datp may indic;1te the need for 1'urthpr study
in some lecalizeH nr:-as. It is Fugretnd tln., local intorests
continue to gather informntion on high water stages, particu-
larly at th reference points used in this study. 7omnarativp
stages at existin, high water marKs would b helpful in future
studi-s and planning. ata will continue to be available from
the U.S.G.S. gqgine stations. The Corps of'n -gneers will -on-
tinue to analyze any nertinent data as they, are obtained.

%2. FLDY PROF:LE ,! "<TIhAT rD LTT" L( i'

2ecause of the effcts of ice ims, t- m7ayimum rncorded
stages alone Tuffalo Creek did not -11 occur from the same
flood occurrence. The greatest amount of data throarhout the
study area was available on the flood in January 1959. The
limit of flooding as it is estimated to have occurred is shown
on plates 2, 3, 4, and 5. The water surf<-c profile for the
January 1959 flood is given on plates 6 a' _. 75esause this
flood is of relatively frequent chance of occurrenc- . the esti.•
mated flood limits and profiles for a flood o' ]DO-'ear fre-
quency and the standard project flood are ilso shown. The
standard project flood is the flood produced -y the most severe
flood-producing rainfall that is considered reasonably char-
acteristic of the Buffalo Creek basin.

33. The limits of floodin,- ,nd flood profiles ar furnished
to provide the locl overrnments ,ith a basis for flood plain
rerulation. The ar-as flooded b- the ,inwar-, 19f9 flood are
those normally affected b flooding. The ar-a inundated by
the 100-year flood shows the additional effect of an anfre-
quent fl-od. The area affected by the stondard project flood
is given to show the most severe flooding that cen reisonably
he expec' d to occur. A flood of this marnitude is so rare
that a recurrence interval is not civen. It must ' understood,
however, that the ]imits of flooding as shovr :re o'1 approxi-
mate. basement floodin- from flooded snnitary s-wer manholes
mav extend for 1 considerable distance eyornd the limit of sur-
face flooding. An example is shown on exhibit H. The eleva.
tions from the profiles on plates 6 and 7 must be translated
to the actual ground if an individual wishes to determine the
depth of inundation at an7ri-en property. ThiF :an be done
by using standard survei, rethods and o..o of tho nearb- bench
marks or highwiter marks described in the appendlx. Storm
sewer design should include the effnctr c, hiah tailwater
caused by floodin,; conditions. Whenever nossibh storm water

22
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from hii:h -round Fhould be carried in a separate system from
the storm wpter of the flood plain. Thic prevents additional
water from affecting the low areas ,t tines when the storm
sewers are affected b7 high tailwater.

34. A tamulation cf elevations and dischnrges which are
estimated would rsult at the reference points fror floods
of several Prequiencies is given in table 2. Comnarative
staFes from nast floods are also given. In actual floods
on Puffalo -reek, a stage having a particular frequenc-r will,
in most cas-s, not result from the disch-rge of the same fre-
quenc ,. but wzill result from some lesser disch-rge comnlic-ed
by ice jams.

35. HTIH ',IAT-7 MARKS

A tabulation of the high water marks obtn'ned throughout
the stud-z ar~a for several of the past floods is given in
table A7 of the appendix for the use of nlanners, engineers,
contractors, and others concerned with ?food elevations along
Buffalo Creek. Approximate locations of the high water marks
are shown on plates 2, 3, 4, and 5. If desired, profiles of
future floods can easily be added to platps 6 and 7 by observa-
tion of peak levels durinp floods at the same locations as
the high water marks already established. The new flood elp-
vations can be determined by simply measuring up or down as
the case mayf be, from the known high water mark elevations.
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Photo No. 15. Homes on School Street near mile 2.25 which are
affected by sewer backup when sanitary sewer manholes
are covered.

~I

-UNION ROAD-

SPhoto No. 16. Manhole subject to surface flooding, about

i once in 5 years and causes basement flooding in the homes

shown in photo no. 15. The homes would be subject to

!! I direct flooding about once in 2D years.
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L' T ;T'Tl' Li7 FL %D ' 1 j-T '

36. ]iBR;,L

In snito of the relatively frecuent floodin-, the damages
alon - iffalo 7r- h,:v- been minor becaus-e of t~e lack of
extpnsiv' or conc-ntrated develormont. The liffalo Creek
watershed hns an a undance of nvailable vacant land at the
present time but iE in the line of nopulatien movement fro-
metropolitan Puf'alo to the south and -ast. In soite of the
history of minor flood damage th'e flood nl-U' ill -robably
remain attrctiv, for r-sidentiql --d comm-ro:' development.
Some control on either the dev-lopnent or the cr-'k -ill be
necessary to 7revent a large increase in flood dama;-es as
future develooment increases.

37. Flod damages can be prevented or reduced by two basic
approaches. Damages to existing development can be reduced by
flood control. Broadly speaking, it cons; - of exercising
control over the stream in time of flood. lams and reservoirs
can be used to store water to be released after the threat of
flooding has passed. Channel improvements can be use& to
remove constrictions and improve flow characteristics so that

future flood stages are reduced. Levees, dikes and flood walls
can be constructed to confine the river to a definite course
at stages which may be well above the adjacent flood plain.
These methods are generally very costly" and therefore ar-
used in areas where floods are freiuent and danageP to exist-
ing development are heavy. Estimated average annual benefits
from a considered flood control project must be at least
equal to the estimated average annual costs of the considered
project, includinr interest, amortizatian and maintenance.
Studies have indicated that present damages along 0uff-lo Creek

are not sufficient to justify a Federal flood control project.

38. )amages to future development can be vrvented by flood

plain -anagement. This consists of exercising control over

the land lyinr a-jacent to the river that is subject to flood-

ing. The need for flood nlain planning along Thffalo Creek has
been recognized b. local interests before the fl-od -lain is
extensively developed. This flood plain inf-rmation study can

provide the data on which flood plain management can be based.
Future damages in the study area can b- reduced or eliminated,
at little or no cost to th- taxnpyer, by th- legislntion of
flood plain regulations which orevent devolonments of a tme
or in Pr-as which ,iould make them subject lo damoae. t the
same time these regulations should encoura,- and promote the
maximum effective use of the flood plain ar a h', developments
which sustain a minimum of damage.
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39. Regulation of the flood plain can be carried out most
effectively by a combination of several of the available
methods - encroachment lines, zoning ord nancec, subdivision
regulations Pnd modifications or additionE -:istini buil]-
Ing codes. These methods will be described in more detail in
subsequent nara-raphs. However, it is not w-thin the purpose
of this report to recommend the specific technique to be used.
Flood plain regultions are the rinht and responsibility of
local governments and they must decide th- most suitable and
effective method for their ar-a. The 7ri- ,ounty Planning
9oard has done considerable research into th- present and
projected growth in the several towns of the 3ountv in the
areas of land use, population, economy, transportation and
recreation. Both Wrst Seneca and Elma have town planning
boards. Using the flood data in this renort, in conjunction
with a definite planning program for future land uses, ,.ill
enable these and other local interests to hermit mavi um
flood olain use consistent with minimum flood damage risk.

hO. FLOOD PLAIN REGULATIONS

Flood plain regulation involves the establishment of legal
tools with which to control the extent and time of development
which will he allowed to take place within the flood plain.
The regulatory controls have the broqd nurposes of (1) protect-
ing existing development in the flood plain from additional
damage by the control of activities which would increase exist-
ing flood stages and frequencies, and (2) controlling future
development in areas where potential flood hazards are known
to exist. For these controls to be effecti-e, it is necessary
that there be public understanding of the general problem,
degree of risk, and alternative actions. Without such under-
standing, regulatory controls may be ignored, challenged in
the courts and generally ineffective. Unrealistic ordinances
are sometimes cast aside because no clear distinction has been
made between the right to use one's nroperty at his own discre-
tion and the obli-tion of each individual to -ct in acc-rdance
with the general public welfare. Phe readYltions must also
be specific enough so that a prospective developer knows what
established floor elevations, types of construction or encroach-
-.ent limits are nertinent to the area in question. Finally,
it should be emphasied that any flood plain r-gulations are
only as effective as their administration and enfoiceennt.

4i. There are hasicall, two main ohjeetives of regulation.
The first is to insir- nnd guarante" the retention of an ade-
quate floodwa, for the rivnr. Floodwa,7 being defined as that
area required to pass the selected r-jgulatorv flood without
unduly raising upstr-am water surface elevations. The areas
lying on either side of the floodway, and which ma7 become
inundated h- thiF s -cific flood, ar, 'o, L"onlv calied r-strictive
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zones. Althoii .h I, restrictivp zones 7a- -xrrmenceQflood-
in ,, their arr3F rr not nncessarv to cnrry *r dischnrge
of the flood, nut rthor serv, ru storaim r :-'k.,ter areas
of low velor, ;. After tho local a*encies Cr, r.,d n;ave
s'-ct,.d the a-naritue or frenuencv of the rqc ' ! .hich will
be used as a hoss for control l-istatio,. ,orns of
Encin-ers can orovide the necessary t-chn c ass:stance
renuired to comare the effects of various widths of flood-
way, on the profile of the select-d flood.

L2. There ar se-'erai natural and nan-mad( sections along
uffal, Creek which h1v- an effect on vratr s,rfnce eleva-
tions durinr hi,+" di-charpe periods. Cons :derricn shollld
be iven to fod f' -o- condition whenver osible re-
movin0- *hp rr ,r-tniv- structure when it has outlived its
usefulness. or re~lonsrf with a less restroctive structure
when rela'emint >eoomes necessary.

. -.....rat.. oni- of the hridges over Tuffalo 3reek
within t>I -t-ud'" a!ra are aiven in table 9A of the appendiv.
The profile for thrl-. 1q59 flood, shown on LKate ' and 7,
indicates that there may, be constrictions at Uni-n Road,
Transit ?oqd, Seneca Creek Road and Girdle Road. Pictures
of sove-1l of the bridges are shown on exhihits 9 and 10.

hh. t th- prosent time there are dams at Blossom and Elma
which are no longer in use and which project 3 to 4 feet
above the natural creek bottom° Shoal areas have formed at
the l.rstre-n end of the rools and ice flees and deoris are

easily rroundedo If these d.ms are not serw.n. -r'v useful
:urpose removing them would reduce high water elevations in
the immediate area. Dictur-s of the Bloscom and Tlma dams
are shown -n exhibits 11 and 12. Pictur- 21 shows the
increase in water surface at the Blosso- don durinc a mod-

erate runoff. Picture 22 shows that equina-ent has been
engapcd in r-movinr shoal material from unstream of the
Blossom dam.

h5. There are some abrupt bends in Buffalo Creek, several
of which nrcbq. ly contribute to ice jams and hih water
stages in the area. These bends can be easily located on
plates 2, 3. 4, and 5. Two of the worst bonds are located
at mile 7.2 j-ust downstream of Winsnear Road and at mile 12.0
just upstream of lirdle ioad. These bends have been produced
by nature and reduction of the bends wculd be difficult.
However, any man-made modifizations to the flood plain, which
tends to increase the sharpness of these bends or rstrict
the channel, hou-] he avoided. A major bend vhich existed
at approximately mile 0.7 was eliminated _1.ring, th improve-
ments made bh th-, ThiL Conserv;' ion 3Srv co.
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Photo No. 17. Looking downstream at the New York Central
R. R. bridge. Note the shoal upstream of the center
pier.

I

I
IV

Photo No. 18. Looking downstream at Union Road bridge
showing rock in right bank and channel bottom. The wall
and building on left bank indicate encroachment of theg creek channel.

29 EXHIBIT 9



Piloto No.-19. Looking downstream at Borden Road bridgeg ~6howing rock channel bottomi and shoals.

Pht o 0 okn ontema rni odbig

PhotoNw 2oing dh okchne ontrema rniodbig
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?hoto :'o. 21. '11momo iOam near mile 5.5 Ptioto shows
increase in water surface, at the darn lurin' the
moderate runoff of April 1959.

Ptioto No. 22. Looking upstream from 9lossom P~am.
I Photo shows removal of gravel bar at upper left and

shows riprap on bank at upper rivht which was placed
by the Soil Conservation Service.
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Photo No. 23. Elma Darn upstream of Bowen Road near

mile 10.2. Note shale on right bank upstream of the dam.

IVA

g Photo No, 24*i Looking along crest of Elma Dam.
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. Th- secu,> ob jetive ef r--ul-t ic-n c ,-ncournre sound
land use -'ith n c'  e r-str-ctive zones, rensi: tent with th:
flood h,-zard -n. th cemnu lity land us- n ...: The flood pro-
filbs on elat-F I q-n 7 ar the ba-is ')r :, of r, eiul-

tion. For nxam-I-, if local plann-rs -dci 1- -t future r-si-
dential devoer -t ehould b- -rotctd ?t- - t ons
snecific nu-i'er oP feet higher thea. th , .. ,9 flood,
re ,ulaticn: .<eQ b- hod on that :rof . -d1 n: cod,,

subdivision reo1l:ticns or zonin.' ordiar.c' ho" 1 oef
the minimum aloahl elevation for firf. floor, -1enen 1Th,
or buildin. sit (whichever is selected). Th- minium alloo.1-
elevrtions should b'- riven in terms of a s,--cif ed distan-e *ovr
the January I)C9 profile at the nearest Poo' c tne cons' rction-
site - th, Januar- 1959 profile being eC - the IrnfI~o A
high 'ater mark. contained in this recort. e'er- 1270 flood
stages have a frequency-. of about once in 1C -ears. At lea- reo
new buildin:es have been constructed rece:ni-: n the? flood 2i-"ir
at Elmra. The ne-' Fire Hall, shown in picture 25 of exhibit 13,
had E inches of water over the floor in March i962 which was
about 1 foot hilher than January 1959. The new school addition
to the Methodist Church, shown in picte 26 of exhibit 13, was
affected by 4 inches of water in the 117i flood. Th- Cl1oming
paragraphs include references to examples of flood plain regu-
lation that already exist within the flood n-U: n area of
7hiffalo Creek. A more comletq liscussi n of the methods of

establishine- flood plain use is contained in the attachment
which follows the main report.

h7. 9-th ,Ies+ Feneca and lma have existin7 zonine ordinances.
T-e Town of ?Ima adopted the original ordinance in 2950 and it
has been revised several times. The latest revisicns are under
considerati-n at the present time. The Town f West Seneca
adopted its present ordinance in 1964. Hoth towns also have a
section within the zoning ordinance which deals with a building
code. Althoui-h there is presentl- no re'ulaticn requirin- it,
one resident do- nstream -f Winscear Road in Elma he.s raised his
home appro;:.--'tely 5 feet to reduce the periodie flood damage.
This is shown 'n pictee 27 of exhibit lL. 4 r'-rm.rket has
been constructed on fill within the flood pla i area upstream
of Harlem boad en the left bank. Picture 2 : of exhibit lh
indicat s that, in spite of the fillinr, trLs valuable property
is still subject to flooding by a recurrence of the 1957 flood
in that area.

L8. The Town of Elma already has ndopted R les and Regulations
for the Approval of Subdivision Plans. These regulations were
adopted in 1955 and rvised in 1959. Tno parai~raph from the
Subdivision "erulr'ions dealinr with the provision for any
natural wter courses throug-h proposed 'bd:'ism'ns has been

3?

I



quotad in naracraph 21. At the present time *. ,r- are no suh-
iivi ion dev.4onr.-nts within the flood -lai- ;roa of tuffalo
3r-ek although sev-ral applications have , ,de for areas
whic'- ax-i djacent to the flood olain in W-Fts ,,neca. There
arp sv-r l vreas which are attractive as subdivision sites
durin7 dry weath-r hut which are inundat-4 dnrin, " high flows.
nictur-s -f tw- -f t1"ese areas are shown in exhibit 15.

h9. R 7h1CTT2' -r FLC)r') LOSS' -V -LOC2 P-OOFTN(

In addition to flood plain regulations for future develon-
ments there are sevrrl methods of flood proofing structures
which ma' be helnful to those persons who are already located
in the flood rlain. Fl'od proofin, is th- use cf striuctural
modific-tinos ar. -justments to propert-, for the purrose of

reducin- "lood damages, It is most often carried out on an
individual basis and is generilly not a part of an enforced
flood -lain romulation nrocgram. 9,esidents in the iardenville,
9losso- and 21mi areas ma, be particularl- interested in this
phase of flood dame reduction since some of they have al-
ready suffered damace several times. A He, aription of several
flood rroofin, n-1hods and an illustrative exhibit are included
in the separate attachnent following the main report.

50. REC'EATICNAL LAND NEEDS

In 19c0 an Erie-Niagara Reginnal Plan waI ev lcn.d
throu,-n the coordinated efforts of the Erie ount- Planning
DePartm.nt and the Niagara Countv Plannino noard, Section V
of this Regional Plan, Outdoor Public Recreation, provides
a review of the existing recreational feciliti-s of the region,
some criteria and st-ndards for recreational areas and a pre-
diction of r-creational land needs for the future. The recrea-
tion revort states that the oldest and most widely accepted
uide for recreatio . acreage is the rule-of-thumb of one acre
per 100 persons. 2as.d on a probable future reoional population
of 2,100,200 for the y'ar 2000, recreati-nnl reqirements would
be 21,)00 anres. 7h- vrie-Niarara Rerion -a -:)rroximately
L,900 acr-s of p-rk land in 1960. The 1960 population for the

region was about 1,30.2,000 which means that th-r- should have
been more than 6,000 additional acres of park land available
at that time to m-et the needs of the existing p-pulation.

51. Included within thes- recreati nal land renuirements can
be many areas which need little or no formal development.
Existing flood plain lands can be easilv utilized for hiking,
picnickini-, nature trails, overnig'ht camp;ng' etc., with a
negligible increase in damage potential. It-te assistance
for land acquisition is available under a .3]DOO ,O'I bond



STANDAR R J C L OII" -----a '100 YEAR--,"
1962 FLOOD

Photo No 25. Elma Fire Hall built in 1959. Showing
ccmparative flood levels.

I

I
I

I r100 YEAR FLOOD

i 1962 -FLOOD

! Photo No, 26. Sunday School addition to Elma Methodist
Church. Showing comparative flood levels. Standard
Project Flood elevation would be above roof.
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962 FLOOD RECURRENCE

'
Photo No. 27. Home on Winspear Road near mile 7.4,
raised 5 feet in 1963. Dashed line on house
indicates March 1962 flood level before house was raised.

I

I

I

I 5 FR J E FLO OD

19579 O

Photo No. 28. Supermarket on Harlem Road in the flood

plain. The horizontal lines indicate the comparative
levels of several floods.
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issue program. A 820-acre site on Hlunt-r' ',reek, a tribu-
tary of Buffalo 'reek- upstrear. of the st- I- ,rrn, is included
in plans fe)r fufture recreati nial dev loprnr v- The master
-ievelopm nt plans for West Seneca a id -) rovi-. de for a -ood
skeleton of p-rks and gr',enbelt areas alon' uffalo Creek.
Island Park, a privatel * owned ,rove area, iocatod at
Gardenville- on the left hank just upstren' of Union Honad.
The:re are sev-r.-l recreation areas in hoTown of Elma that
utilize a oc'rtion of the flood plain. he -ithletic field for
the IroquoiF - ntrnl 'chool extends int~o I-,- flood plain area
on the left ban'k biurt urpstream of OIullis. 'oa~n n-ar streqm mile
13.2. The F'lina M~eadows Countryr Park ha-s c-oif course facilities
in the- flood nlain area near mile 21 .3 on t-e left bank.
0'-oosite of this point, the Elmn >-.ns-r'-tic- *7lIuh has dev-loned
r,-fle range faciliti~s and the town of 'l-ihs dave lo-ed -icnic
and athletic facilities in Centennial Perk. All o f thosFe nr~as
provide evidence of Food flood clamn usare nd indicaPte thnt
although use of the flooded area is restricted, a nbn-damaring
use can ofte-n be coordinated with a more valuable development
on adjacent !tiih ground. Picture=s of th- se deve lopments are
shown on exhibits 16 thru 18.

52. PO SSIOLE '7- 2-T FL OT) CONTROL M ,A-TT:.

9ecause of the r- latively minor develorment within the
flood plain area ofl Buffalo Creek, flood dana-es t .- u;-hout
the whole? area have bee-i relativelv li~fht, flhuo ome
individuals have suffered serious darag Corps o: -1r. --:n ers
studier concluded in 19(,6 indicated thet no inprovernont planis
based on o-rovidiocn a iequote protect-Lon could hoecon riiaally
justified on BDuffalo Creek. A review of ,ro'-!.m nr-as by
local internsts m.ay show thoit so noinor impro-ment miay- pro-
vide a subst.antial amount of benn - to I .- i--mod icte area

ev-n thou--h occasional! 'loodinr could still occur.

53. C N - , L ':7S

The _.ri- Count-, alanninF D epartment --.r the -lan-ning
boards of -ert -2-n-c: and -alma airo a,7::rn of *h- nroblems of
the flood olain. -,tiudies hiv, lee n made tlrourh the Frie
Count.' Planninr ne art7,nt on prosent economic and ponulation
provth tr-nds a-nd the resiultin.- needs "or housin.-, recreation
faciliti E, schrools, uitilities, and trnnsn~rta--tion. The
population of Frie Count" is expect-i to be 25 percent greater
in 1980 thnn it arin i9?60. West >ncwi'Lh -s in the
first suburban ring7 around Buffalo, shcould exp)erience an increase
of more than- LW r"-rce. t I-v 198D ov~r +.1r- l~ -o-r-lation of$ 3, 000. '!-a, i.the s-c-nd subur'- . rin- is oxrnected to
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experience a growth of more than 100 nercent o,,-r its 1960
population of 7,5OO. As a result the Buffalo 'raek area
will be subjected to incr~asinc pressures for ievlopment
and without adequate regulation some of this development
would undoubtedly occur in areas subject to flooding.
The comprehensive plans for development in 'ect Seneca and
Elma both provide for the establishment of green belt areas
along Buffalo Creek. Carrying out these considerations
would provide for much needed recreati-n areas Pnd hold
future damages to a minimum.

54. Damages that would accrue to unrestricted future
development in the flood plain can be prevented by
regulatory controls. These regulatory controls should
provide for the optimum use of the area with the minimum
risk of flood damaFe. The flood outlines and profiles con-
tained 1'ith this report provide a definite base to ?,hich
these regulations can be related. PO'lic awareness of the
potential floods and public acceptance Pnd backin' of the
flood plain regulations can preirent nny si-nificant rise in
the existinp damage potential with little -irect cost to the
area. This awareness may also serve to reduce damage in the
existing development through rlood proofing of existing
structures and by reducing existing channel restrictions by
providing more adequate bridge areas, removal of dams, etc.,
when the existing structures have exceeded their useful life.

38



Photo No. 29. Desirable area for development upstream
of Borden Road which lies within the flood plain.
This is the same area as shown in photo 4, exhibit 2.

g
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I

Photo No.3 0. Desirable area for development upstream
of Transit Road which lies within the flood plain.

I
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Photo No. Island Park at Gardenville near mile 2.3.
This area was flooded by about 2 feet of water in the

1955 and 1956 floods,

I
I

I
I
I
g

9 Photo No. 32. Athletic field of Iroquois Central School
off Bullis Road near mile 13.2. This area is higher
than all but the infrequent floods, although it would be9 relatively undamaged even by frequent flooding.
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Photo No. 33. Elma Meadows County Park near mile 14.3.
The building is above flood levels but lower portions
of the golf course are flooded.

I

i

I "I

Photo No. 3. Elma Conservation Club near mile 14.8.
Although the club house is high, the property near the
creek is subject to flooding.
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Photo No. 35. Town of Elma Centennial Grove near

mile 14.6. This area is higher than all but extreme
flood elevations. These types of improvement are not

subject to significant damages from flood occurrences.

I
I

Photo No. 36 Town of Elma athletic field near mile 14.7.

This area is above the normal flood level but would
not suffer serious damage under flood conditions.I

Ih2 EXHIBIT 15
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PHOTO CREDITS

Frontispiece - 'uffalo Evening News

Nos. 1, 2, 3, 4, 7, 8 - Historical Society of West 3eneca

Nos. 5, 21 - U. S. ')ept. of Ariculture,
Soil Conservation Service

No. 6 - Mrs. Walter Mitzel

Nos. 9, 10 - Mr. Walter Huppertz

Nos. 11, 12 - Mrs. William F. Jasel

Nos. 13, l4 - Mr. Georce Rripgs

Nos. 15 through 20 - Buffalo District, Corps of Engineers
22 throuiih 36
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,,LOSSAFhY OF S' L CTD TV '-it-'s

A. HYP*,h L(' 'r1

1.?hn~K-A natural or atfcl :trureof per-
ce i > *tnt, definite bed and banks, -- i fn-, and

~~uiuou-y r periodicallY flowinF; w,; 'or.

2. Crs ,a7e- A gage which 1 avec a r-ccr- of the hivhest
~teoc -rrin.- luri-n,- a pqrticular flood. -- gai-e usually

consists of a 'ar~llov ;,ipe anchor-rd v-rti4c.a LI n the stream
chanel. lood v~mrrisinf- within the i!no leaves a Trt'rk at

its hi-hpst e-a in'n eans of crmldcorkl or -3-9 float-
4ns' n~ the surfac- o"' the water w iti i: 'h- nine.

>sc-:arre me asiir-nent - A ma--thod o-- d -t rminin,- the
o*.11 47CTI-r.~ a t -ngiv-n .-e(-nt '.r a sru-1i,,ricc actuil

:Iow ~o~:nn.7em.thod reauir-'s th<' woe of a velocity
~~, nd -n -c-r'.to 7macqurefment of the cross s-ctional
of' flowin - stream, fromn the strea7m bottom to the

,,t r fa ce. ~'~most reliable rat~nc: c rves are obtained
~ o~in easreddischarge vs observed star7e at the time

of me-~et v~ id rinre of flow -s.

rn nod - A, t-- orar- ri41Se in Ftr ,am flow or st-i'- thn-t
r~c~ 'n.sinri:: a+ dvrse effects in thei jic'-nit- iinder

5. 7Flood stage - A term commonly' used b.,, the T'. S. 'W.eather
kiureau. and others to d si,-nate that stron a fixed river gage,
at wisoverf-low of the natural 'lbanks of th- Etr-am ban-'ns to
cause dama-E i%. nn- ortion of the reach for which- the ;,age is
uLsed! as an index.

6. Fl--d frequency' A means of exure Ssnn t--. prohblitv
of [becd c-urrenc. It is customary to eira he'rqquency

wi~which Fnc ~cTo tar-Es rd c re i iae
or Pxc-pded, rit'-r thr' freouienc-r of f - ivc~ -ta- o r
d is c h a r -. T'uh tv~s ar- pIropo)rl-:, drc'nto ",-=eed-ice
frervi-nc' ' bi,. in nri, ticQ ar- usually r-forr-'d to simolyI as
"frpiupn cv". h freeonprC,, of a pa rt icular stafre e-r dis charge

is usunll,', ex-ressed as o.-ccurrinp once in a speci-fied number
or y,,ears; or as a mercent - tue- -a rcer.'ar- v -nr numricallv
equal to the ave rnjg' numbe-r of occurrencEs in 102, vt-rs.

7. Flood neak - -h- hi.-hect vailii- -' th7o stain- )r discharge
attained h-- a 'cnd; thus -eak star'i or r-p~k discharge.

h44



8.Flood ), r-cord - An- flood for w i th-re ir; r o,
ably roliable datn 7r_(usu in tec hnical '')in'n ftr.r tno
term is used to refer to I'maxirnu- flood or r-"-rl."

-~ ie Pl Iain .Vh r ltiv l f l ollc: r: iodjr);n iII7
a watorcours- or ot.he-r body, of 17.te r cb tto ov.,rflow there-
f rom.

1,. Fco i nro lic - Pb:- !ori tud ini ;r, trace'd -)v
th- crest -f n -/',een pressed iri olev-t~on.

-, iar - - :- cordin7 and St)f f ijq )

12 lrpeen belt, - A t~rr: related, to h- 1-on7onnt -)n
retention of str , 'r ntacEs n-i l foo- ic : aF ",r'en
I-ltn -. " er-, Lr ,v- ':&e of th-,e nublie or oriat lnds. for
certa.- i,,ricu": nurai usnen, po-rkE, r-oif core, nti- sicniln-r
uses would mat-'riallv. roduce or rQ rnlait tho da-.iage pota

in the fr--:,'r-tlv affectedI portion, of thn flood olain ara.

13. 1i storical floo d - A known f 1 o- ich o'ccurred before
systematic rFecord ke__ p i waE b-egun for the, str-im or area
under consideration.

1h. Natur31 floodway - The- chnnnel of th- streac or ho'.-
of y,-ater and 'ocvt nortie-n of the flood nlaM~ th~at is used to
carry the flow of the f'lood,

15. Patinr curve - (7ee Stare-dischar-- curve)

16. 7Wc-rd ir ga~'e - Any gatero which records stava heights
continuously so that, a p.eimnanent r-ccrd is nroduced showing
the river stave ve, time. Tho mechanism usuall>, consists of
a drum revoivinor at con3tant speed and an inkino nen whose
movements are activated bY the fluctuating, riv-r star-n.

17. Hecurrence intrval - The averagf- initerval of time,
based c)ri a toita anialysIs of the past reccrd, w ich can
b e epcto t-.apx' b-twen flo~ods -equal '_c or rater than
a specifir-d s-tac-e or discharge. Recurrence interval is kener-
ally expressed in years.

18. t aff ,,nre - A ,rraduated scale anchored permanently
in a vertical nosit-ion within a stream channel, so that the
height of the water surface can be r-id directly, on the scale.

19. t-dsc'recurve -(tnecurve;, A graph rhow-
ing the rlation be twee n thn gapge height, isually p~lotted Ps
ordinate, and tV- amount of wat~er flowin- exrr-sse-d as volume
per unit of in', usual>. cubic fo-t er s'-cond, plotte-d as
abscissa.. A ra. in., c ;rvo Is acTq I h~ to the pi ven
locctlc'c on t1- rivryen for .ho tw.dvlnd



"0. 0 tIandar-i T-ro -?ct flood - Th- flood rurodllcnd hrthe,
most s v:-r- flood.-pro'iurinr, ra3infal1 that i- coosiderei4 reason-
ab ly rh, ract-rstic nf the, drainage W-sin undrer study.

21. Thal'.eiz Tl -Ievotion -of the dreeo-st na-rt of n strear7
chann'l -it -,n,. speotion. When determinedI t T -uwn seoti ons nio'no-
1.'-e ien,7th of a -tr-im, it provides a profil of 1-h bottom frcm
nouth Io 6s-mrcr.

9. 7PEGUTLAT(-hY rvi 7MS

1. Ruiidin 7 code -A collection of renui-tions adopted
by 17-f ocal -ov-rriin - o-d set tin- forl-1I ston dards for the
construction of buildinfgs and other struc. irqs for th -our-
pose of protectin - th , he alth, safety and i7,e-er-l welfare of
the public.

2. Designaz~ed floodway - A cha-inel of a stream and that
portion of the ad :Joinins flood plain designated by a regula-
tor"r a genc.- t.- por.ide for reasonable, pa - - or fLlood flows.

3. Encroachment lines - Lateral limits or lines along

str-ams or othe r bodies of w.ater, within which no structure
or fill mnay be added. Their purposes are to pres-rve the
flood carrinig capacitv of the stream or other body of water

and its flood 7lain, and to assure attoiin. o' the asic
objective of improvement plans that may' be cons'dered or pro-
posed. -he 'r location, if along a stream, shlould b- such that
the floodway' betw:een themr including th:- channel vilhandle a
designate d flood flow or condition. ' PsF hones arfe set by,
regulatory agencies and mnay be changed by them.

!-. '-'bd p-lcin regulations - A general term annlied to
the full ranve of codes, ordinances, and other regulations
relating tc the use of land anA' constrioction -within flood plain
limit.s. ,I-- trmn oincomnasses zondig ordinancesF I' t-livision
reig7,lation, biuild~ino, and housino codes, PncroacIhm*'rt lai.:s and
onen area regrulations.

5. Flood proofing - A combination of structural changes
and ad,1;stmntS to propertie s subject to 'loding primarily
for the rednction or elimination of flood damages.

6. Selected regulatory flood - The magnitude of flood
expressed eith-r in discharge or frequen'- of occurrence,
which is used as the- basis for flood lanreguleIos

7. Subdivision regilations - R,-oilat-ons nnod standards
establisYhed by a local public authority, ,!n-'rally the local



planning agency, with authority from a .)t!4.. enablinr law for

the subdivision of land in order to secl:ro coordinated land
development, includin- adequate buildinr t and land for
vital community services and facilities such a:: streets,
utilities, schools and parks.

6. Zoning ordinance - An ordinance adopted by a local

governing body, with authority from a 'tnt, zoning, enablinp
law, which under the police power divides an entire local
g-overnmental ar--a into districts and, ,ithin each district,

reg-ulntes the use of land, th- height, bulk, and use of build-

ings or other tructurz, and the densit,': of population.

C. (CTh!; "7W

Urban Renewal - 7he overall propram of rutblic and private

action, zrowinr out of the Inational Housn - 4ct of l9Th as
amended, designed to prevent the spread of blight, to rehabili-

tate and conser,,e urban areas that can be economically restored,

and to clear and redevelop areas that c"nnot be saved.

4
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FLOOD PLAIN INFORMATION

ST"ATE OF NEW YORK

ATTACHMENT

GENERAL DISCUSSION OF GlUIDE LINES FOR FLOOD PLAIN
REGULATIONS AND FLOOD PROOFING PRACTICES

1. GENERAL

Regardless of the location of the flood plain or the
overall plan of development for the area, the available
methods of controlling future flood plain use and of flood
proofing existing structures in the flood plain are
generally the same. The information in this attachment
contains only general suggestions and the details of the
regulatory legislation must be tailored to the plan of
development for the flood plain concerned. The profiles
and flooded area maps contained in the main report provide
the basis for this legislation. Useful advice and assistance
may be also obtained from those localities where ordinances
based on flood plain information studies have already been
adopted.

dMETHODS FOR ESTABLISHING FLOOD PLAIN USE

Several sources of information on the problems and
preparation of flood plain regulation legislation are
included in the bibliographies on Development of Flood
Plain Regulations and Planning References which follow this
attachment. Several methods of regulating development in
flood plains are contained in these references. Some of
the controls for the use of the flood plain are discussed
in the following paragraphs:

a. Floodway and Restrictive Zones

(1) In order to maintain the necessary floodway
for the selected flood, it is nental that encroachment
lines or limits are established. These are two definitely
located lins, one on each sid of the river. Between these
lines, no construction or filling rhould be permitted uhioh
wll camse an iupedanoto flow,, Final chotee of tbq
,mapitu of the se lft~ regulatory flo*o, *iech . I toam

affected ansa., is a matter for looi3, dedia~~ic i the
fma Male it is det"udied btj o~s~4 f their

if ,.mm, f

I.
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land usage needs. Since the size of the regulatory flood
will be decided upon by local interests after receipt of this
report, it is not practical to suggest encroachment limits
at this time. However, the Corps of Engineers will provide
technical assistance upon request to compare the effects of
various widths of floodway on the profile of the flood vhich
is selected by local authorities as the basis for the regu-
lation of the flood plain*

(2) In addition to establishing floodway limits,
it is imperative that adequate criteria be set up to regulate
vertical and horizontal clear openings and minimum low steel
elevations for bridges crossing the flood plain. Bridge piers
in the stream channel should be avoided if possible. If the
span length requires that piers be used, they should be
streamlined and placed parallel to the flow of water. On
many creeks, alinement of the bridge crossing to provide for
effective passage of ice is also an important consideration.
The most economical means of crossing a stream is the Uhe of
earth embankments with a small bridge or ;ulvert. Unfortunately,
this type of structure is the least desirable from a flood
damage point of view. If it is kept at a low elevation, it
is frequently overtopped and then fails to serve its intended
purpose. If the roadway and embankment are kept hih, the
structure will act as a dam and increase flood stages upstream
if the waterwaV opening is not adequate. The waterway opening
should not only be sufficient in area but the area must be
available, at an elevation which will carry flood flows at a
level which does not cause damage. It is sometimes necessary
to carry the roadway on a series of piers or bents in order
to provide sufficient waterway for flood flows.

(3) Channel bottom profiles should also be wll
definod. Restrictions should be developed for construction
in the channel so that future sewers, utility lines or bridge
pr fommdations will not intefere wi hAlod flows, suffedafte by flods, or cause e Xpnsive modiftcatio'he if channel

s. th t AI undertaen at a l da te, Lop dson thest"814, wieh provide little or no otrg and are no 'Jo~ier

t- VW Should be eNved in rde to reduce th Water afe
... ~ ~ I tb.: . pae , ,aft i a Whan.-a ,e dw re.. - '$4

.t ft.b ,ft at -'bli.I O etug
OA *EmOO d4, i*4A ftT %.0

*2.T,, to*tf tier
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(4) Other factors adversely affecting flood occur-
rences are extensive earth or refuse fi lls within the floodplain and sharp bends in the river channel. Moderate filling

within the restrictive zone should have little effect on up-
stream water surface elevations unless it occurs at an already

T constricted section. Flood plain regulations nay permit a
limited amount of filling in the restrictive zones in order
that proposed structures may be built above the regulatory
elevations. On the other hand extensive filling in these
areas will result in a reduction of valley storage capacity
which may produce hi~her peak discharges downstream or cause
increased stages upstream through the loss in discharge
capacity. Floodway limits or encroachment lines should be
established to control filling within the flood plain area
in order that the filling will not cause a serious increase
in water surfacp elevations during an occurrence of the
selected flood. Sharp bends in the river channel are a
form of restriction to flow. As such, they tend to raise
upstream stages as well as provide potential trouble spots
for the occurrence of ice jams. Any man-made modifications
to the flood plain, which tend to increase the sharpness of
these bends or restrict the channel, should be avoided. It
is sometimes possible to modify the bend with a local channel
improvement which would reduce water surface elevations and
ice jam occurrences in the immediate area.

b. Zoning - Zoning is a legal tool used by cities,
villages and towns to control and direct the use and develop-
ment of land and property within their jurisdiction. A
listing of localities which have adopted zoning ordinances
which were based on flood plain information studies is given
in the bibliography at the end of this attachment. Correspon-
dence with the local governments concerned may provide useful
information on the enactment and enforcement of effective
ordinances.

(1) Zoning ordinances should be the result of a

comprehensive planning program for the entire area with the
purpose of ruidin its growth. The State of New York enabling
statute which permits zoning is contained in Section 263 of
the Town Law. If possible, a double zoning technique is
often desirable. In preparing a master land use plan, all
areas dhould be zoned for their most appropriate use. Thisiwould be the pattern of development that planners and local
officials envision for the locality. Then, because of the
flood problem, flood zone restrictions for the appropriate
area could be superimposed on the regular zcning map and
provisions written into the Ordinance specifying the kind
of improvement necessary to have these restrictions removeds
for example, channel Improvment or levees to be constructed

I€



by the developer, filling to a specified minimunt elevation,
prohibition of basement construction, specified flood proofing,
etc.

(2) With respect to the high flood risk areas adja-
cent to the floodway, consideration should be Fiven to retaining
land for open use, such as agriculture, parks and athletic
fields. Care must be taken that, as parks are developed,
structures of higher damage potential are not placed at an
elevation where they will be affected by floods. An illustration
of flood plain zoning is shown on exhibit 1.

c. Building Codes - Building codes can be utilized alone
or in combination with flood plain zoning. Since it is not
always practical to prevent the location of all buildings in
all areas subject to flooding, building codes can be used to
minimize structural and consequential damages resulting from
flood velocities and inundation to those buildings which must
be built within the flood area. Buildin7 codes can also be
used to reduce damage from floods greater than the flood
selected for flood plain reference. Some of the methods
adaptable for inclusion in building codes are:

(1) Prevent flotation of buildings from their
foundations by specifying anchorage.

(2) Establish basement elevations or minimum first
floor elevations consistent with past flood occurrences or
the selected flood.

(3) Prohibit basements in those areas subject to
very shallow, infrequent flooding where moderate filling and
slab construction would prevent virtually all damage.

() Require reinforcement to withstand water pres-
sure or high velocitr 4low and prohibit the use of materials
which deteriorate rapidli In 'water.

(5) Prohibit equipment that might be hazardous to
life if submerged. This includes chemical storage, boilers
or electrical equipmeit..

d. Subdivision Regulations - Subdivision regulations can
often serve as a supplement to soning. Regulatiors may specify
the lot esie, elevation of land, dpes of freedor from flood-
Ung, also of floodway. and other points pertinent to the
welfae of the comunity. Areas which may be attractive for
nbdlviolof development during dry weather may be subject
to inusidation during hig flon. The flooded area mapo In
the min report will enab"I* local governants to become Mae

I / t,



of possible trouble areas before subdivision permits are
issued.

e. Other Controls - The following approaches to flood
plain regulation may be adaptable to special situations or
may serve as supplemental measures to an overall regulation
program.

(1) Building financing. Ver-y little building is
carried on without financing. Government and private
financing institutions can control development of the flood
plain by denying mortgage guarantees or funds to subdivision
or individual builders who wish to build in the flood plain
area*

(2) Public purchase. Outright public land purchase
of the flood plain is another method of preventing flood plain
development. This method is most effective when made part of
a recreation or park plan for the area.

(3) Flood insurance. Flood insurance at the present
time is practically nonexstent. However, its use in the future
with rates accurately indicating flood potential, could serve
as a substantial aid in regulating flood plain development.

(4) Warning signs. An inexpensive method which may
be used to discourave development is the erection of flood
warning signs in the flood plain area or the prominent posting
of previous high water levels. These signs carry no enforce-
ment but simply serve to inform prospective buyers that a flood
hazard exists. Several signs or stage boards erected on public
property at several locations within the town showing the levels
of a past flood, and the 100-year flood would provide a con-
venient reference and keep residents aware of the flood
possibilities.

3. REDUCTION OF FLOOD LOSSES 1Y FLOOD PROOFING

Those who are already residing in the flood plain and
are subject to flood damage may be particularly interested

- the methods of flood proofing the affected structures in
r to reduce the possible damage. A recommended reference

is "Flood Proofing: An Element in a Flood Damage Reduction
Progrenm , by John R. Shaeffer. Some of the possible flood
pwoofnp masures ar listed below. The first three methods
mv prticularly asplicable to residences or businesses which
mniall.- s-ffer anly basement flooding. In the underdeveloped

rm , s * of the mthods mq be incorporated into building
fe, smw 3r subd ivisn repulations in order that struc-

tw je4 t j resWative sones can be better
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protected for floods greater than the selected reference flood.
Exhibit 2 illustrates some of these flood proofing methods.

a. Seepage Control - This method involves the use of
asphalt or quick set hydraulic compounds to seal walls which
are subjected to water pressure. This approach is often com-
plemented with sump pits and pumping.

b. Prevention of Sewer Backup - In many areas, not subject
to direct overflow, considerable damage occurs from backup of
sanitary or combined sewers that are overloaded by high storm
water runoff, flooded manholes or high tailwater at the sewer
outlets. Various types of automatic and manually operated
valves and checks can be installed on house sewers as well as
on lateral and trunk sewers to prevent flooding from sewer
backup. In the absence of these measures a section of pipe
screwed in place over basement drains is a cheapp effective
means of coping w th this problem. It allows water to rise
up in the pipe bu, prevents overflow up to the limit of the
length of pipe. 't is recommended that, wb-never possible,
the storm and sanitary sewers be separate sdfstems to prevent
backup through a combined system into residences from overloaded
storm sewers.

c. Permanent Closure - In a relatively watertight struc-
ture, unnecessary openings may be permanently sealed. If the
passage of light is desirable, glass brick or other translucent
material having adequate structural strength, should be con-
sidered..

d. Protected Openings - Sandbagging of doorways and
other necessary openings in structures has been used as a
temporary emergency protection for many years. Removable
bulkheads or flood gates are often a more efficient means
of accomplishing the same purpose. These devices can be
bolted against a frame containing a neoprene gasket which
provides a watertight seal.

e. Protective Coverings - The rapid development of
new types of plastics wth various specific properties should
be considered in connection with sealing and protecting
machines and mechanical equipment from silt and rust damag .

f. Fir* Z Otection - The possibility of fire from
electrical short ircuting is a potential hasard cbring
flooding, Power shut-off on a lsWp scale in geasiy -not
practical because it usually W A Ofect ae*As oj4ide the
flooded sons Attaton to ftse P1O oa for, v u
st*'uturweeould re~soo the 'Vq*biltW offr! ha p
ts rot di~et4

: A . . , . .. .• . .. :,.. . : 2,:
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g. Elevation - The regulation of the minimum elevation

above which future structures must be built has been discussed

previously in connection with zoning and subdivision regulations.
However, for existing structures in flood risk areas, provisions
can be made for raising machinery, furniture or other valuable
equipment above flood level. Some property owners have protected
household furnishings during past floods by carrying them to
higher floors. Heating plants can be permanently suspended

from the cellar ceiling. It is possible to raise the first

floor of a structure several feet in order to stay above normal

flood levels. The basement would still be subject to damage,

however, unless it could be protected by other flood proofing
methods.

h. Watertigt Covers - Storage tanks with contents which
are damageable by flood waters should be protected by gaskets

and watertight caps. Watertipht covers should also be installed
on manholes in the flooded areas. This can prevent basement
damage from overcharged sewers or pumping stations by the
relatively frequent floods although pr perty in the flooded
area would still be subject to damage from greater floods.

i. Structural Design - Sometimes specific features can
be incorported into the design or orientation of a new struc-
ture so that potential damages are minimized. Concrete pilings

have sometimes been beautifully integrated into the architectural
design of a structure, while simultaneously raising the structure
several feet above the flood plain.

J. Utilities Service - Considerable financial loss can
occur when power failures cause disruption of refrigeration
or heat. Disruption of gas ser rice has a similar effect.
Rerouting of utilities to provide separate service for flood
affected areas can only be achieved by the utility companies.
However, combining a general knowledge of the flood problem

with foresight and rood planning may simplify and expedite
rerouting procedures when flood-4 nr does occur. In specific
cases bottled gas has been used to supply heat, and gasoline
driven generators have been utilized to supply minimum
essential power.

I
I
I
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A I. q! :rA 1,

This apoenriix has been prepared as a sunolement to the
Puffalo 7reek ;'lood Plain Tnformation 'erfurt. Its purpose
is to providp adritional data for the use of' those persons
conrcerned id.th the technical asnects of flood plain planning.
The Puffalo District, forps of 7nrineers, can provide an

explanation or internretation of th, data included, if
necessary, or information on how to obtain additional data
that may not he included in this renort. Buch requests

should be first coordinated with the F,-w f' rk -tate ',,later
.esources Commission, onserjration Departmrit, Alban:,
New Ycrk l?~

A2. 21T] 7ATOL.P)Y

There are twelve climatolorical stations located in

or n.ar thp lffalo Creek basin where he U. Weather
lureau h'os collect-d climatoloical dao.a. The locations
of these stations with resnect to uffalo Creek are shown
on plate Al. There are presented in table Al, data on

tyne, location and neriod of record for these stations.
The only first-order Weather Bureau Station is located

at the luffalo Airnort.

A3. PT-tTr

Annual mean preclpitation at each station is sloi
on nlate Al alonr with isohyetal lines of equal annual

preci,)itti-n amno.its. "he isohyetal pattern shows the
area f h" her precinitation just east of Lake rie which
includes the >Iffdo reek basin. Averare monthly precipi-
tatioi-, for all o' the stations is c'mpared with average
monthly precipitation at lma and the averane monthly run-
off at the 0ardenvillp c-ae on plate Al. Durin' the months
of January: t-,rourh A'ril, runoff averages from 50 to 125

percent of the total mont ,ly orecipitation, includinr the
water equivalent of snowfall. Annual runoff has averaged
about L7 percent of annual -recipitation.

Ah. SNOV'ALL

Average annual snowfall for ne-aroy stations is shown
on plate A2 alonr' with lines of equal annual snowfall
developed for the adjacent area. Average monthly snowfall

for the area stations is shown on the Fraph on plate A2.

Al



TABLE Al. - ClimatoloFical stations in and adjacent
to the Buffalo Creek basin

: Period of
Station : record Type Elevation

Arcade : 1889-1907 NH 1,480

: 19143-1964

Batavia 1931-19(,h : 2H 900

Iuffalo 1-. P. Airport 1832-1964 CIiJ 705

Derby 2 N. W. 1945-1961 I'll 660

Elma 1942-1960 C : 765

Gowanda State Hospital (1) 1945-1964 : CHJ 865

Linden 1912-1964 : N 1,120

South 1 ales Emery Park (2) 1931-1964 NH 1,093

Stafford 1931-1964 : NH • 915

Wdales 1948-1964 r C 1,150

Warsaw 5 S. V. 1952-1964 1: 1,715

"iscoy :1940-19)4 .: 1,200

(1) Known as Gowanda prior to NMay 1951

(2) Known as South Wales prior to April 1951

C- Recording ave

N - Non-recordin' Eace

H- Snowfall data

J- Supplemental data

A2
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le rtr Pqi: a1'nt o)f tiLr sno-w ;s i ne ,lrd i r epe

,pitati:r I lr-urns of riatre Al. 1'hep snnf- ll .)atte-n
f ovs or aren )I : 4her sniowfall runnir.- '-':.Pst fr *

L-do ' r' o nr mi stxire laden air 4 s car 'e- Yr'.f' n
t e '-v;l-' southwest wirds.

9trn w!cil 'rrrorduceri the run)rt spr'is flu in

in the 0 uiffalo -rpek basin oocu,.rred on 22-21 June 1937,
1 M.arrh i?55, 1--7 'arch 195(, 20-21 Jariinr7r <? S-,,
oarati're1 rairhfall and runoff data for tV-s- r torr~ r

s u- in tal'! A?. 'unof7 totpled o rrcrtf
orecinitaiti - f~r most sto)rms hrciuse of'~cnczr
o)r b-ecnuse srowfnll on the Fround ,as rrllec. and adde(d to,
toie runoff.

TA-L 7 "2. - -J nartiv.e ra-r.fall - runu,'f dqta (prx-
or recent rut aule storms o vpr !t'fa lo Creek

:P unoff at
Averafe :Garderjrille

Storm :nrpcip.: 7a-; :Disclar-e at ~~re'1..
________________(i.) (ir.) (Cf (s/.rn.

17-211 Jun 1 37 3.1 . ("o2I: 0.

I ,.r 1 75 *1 7

ar 22:102

an 1003).

(1) C:rt~rated
(2) Soesr-i melt nccurredi in ir- 'r nr
(I) Anproyinate-iv 7 irc-hes of snow nirelted

Thp inensI t,,-dura~ ion frequenc' cnir-e or. plate A.1ndiot~
ho)w freowierti:, storms of' a soecif 'c averae rnarfall intensitv
lasti rr for a snecifi c lenrth r02 t n, car '-p ex-ected to o1ccur
aver the 0liffalo "reek basin. T ie basic data for rdote A was
deprived fromr '. 9. 'Tpather -3ureau Te chnical Paper No. Lop,
"Rainfall Freouei(nr.y Atlas of tho I n ted S'tates"l. The storm

A3



which produced the March 19q5 hirh water hid ar: averape
intensity of about. 0.31 inches per hour fo.- a period of 7 hours.
Plate A3 indicates that storms of this durati n and averae
intensity have a frequency of once in aout 5 :fears. AIthouph

data for the June 1937 storm is limited, ranfall at the
Buffalo statior "rdicates an intensity -f 0.27 inch 'or
7 hours. A storm of this magn~tude can be expected about
once every L years, however it should he noted that this
is data from a s-*i-le stat 4 on outside the basin, for a
summer thun erstorm, and that the rainfall. over the basin
most probab1',, war much more intense and severe.

A7. The max"i, -hour rainfall rocordod at -uffalo was
L.2 " inches on 2q-29 Aupust 1P93. On 7 Aiv-ust 19(3, the
official ". 5. Yeather ureau station at tlie uffalo Airport
recorded 3.82 inches in 2L hours, most of w.ich 'ell in about

h-'"rs. A rrpc~nitation recorder at toe '"uff l,, Sewer
Authority in South Buffalo recorded h.8h inches for tis
same period. ;,is storm established new records for one-hour
and two-hour durati ons dur n, the month )f AuFust. Plate A3
indicates +hat the rainfall of 1.75 nc: .2 which -occurred in
one hour has a frequency o.- once in about 2D 'ears. The
2.5' r...es which fell 4n two hours has a freouernc. of
about once in 5,- :ears, and the 5-hour ra-nfall of
3.69 inches has a frequency of about once -n 10) :ears.
Plate A3 ma:.- be especially useful to those des'-nin,- and
aomrovin the desi;,n of culverts and other small drainage
structures which May be c nstructed wthin the hasir.

Ah'. f"' :' :'. "
: F Y

h "nited E7tates 'oloricol J]urve' has published records
of strea flow at *l iardenville ,7age site since 4t was estab-
lish"4 -r e' -r er Pc. 0 record was o:taird of the
estirated maximun flood t. h occurred 4n June 1Q37. A water-
stare recorder has Leer. -Ftablished near ".,iales !fl)]o-, s4nce
:larch !'(3. The mamum.n discharre recorded at thi si te was
!,L3' cfs -n L ::arch 19:L. 'iie equivalent peak iischar-e at
the ardenville :-a -e war 5,0O cfs on the same da"°. Di-charre
per smuare -ile was .3 cfs at 'ales 11ollow and LO.O cfs at
Oardenvillre for this occurrence. Daily mean discharFe and
annual peak (ischar-e are nulished annually Lv the i nited
States Department of the Interior - eoloical Survey in
Surface Water -ecords of New York. opi,-s of that report may
be obtained from istrict hief, :':ater hesources Division,
U. S. Geological Survey, P. 0. %ox 948, Federal Building,
Albany, New York 12201. taff gares have been established
by the Erie Count'r Department of Public ':;orks at Harlem Road
and Powen Road. The raes are located on olates 2 and h,
except for Wales Mollow, and are describ)ed in 'able A?.

A4
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TAPLF A3. - Stage Fanps

:Drainape' - -vat
:Opprating,: area . Cf

Location agency Tm :sa. mZ ~a " '

Harlem Road - dowrnstream :Erie Co. :S'taff 1 272(? )
abutment, left b)ank D. P.VJ.

(3ardenville - I(Y) down- :TT.S.O.S. :P:r-or 4 11.

stream of ;Inio'n Road., o dr
left hank

.owen Road -upstreaml :hr-ie Co :tnf .

abutment, left hank 1I). P.W1.

Wales Hollow - downstream:II.S.Q-.S.
side of Mrlau R-oad,
ri-lot bhank -

(1) ':o discharge ratinm, curve a'
(2) Includes draina~e area of :
(3) 'Estimated from tqpor iphi- -,,r

A9. F-,rh,'U,,!27 Y"V

The discharge f reouienc,-, cur-.Ie fo)r t h- ard!-r.-: Il :1.-~
as shown on plate Ali was developedi in nccr-rlanr,-
"Statistical Methods o~f Hydrolorv"l bY Loo R.. 0 eard. Th.is
method uses the annual ,aximum- dischar-es fo r tV.- '-Pri ,I
record. The statistical approach asslines thaTt 'Li~loar-tmit~s
of peak discharres follow a normal distri-ut4-on and tlieref-:-,
have a standard deviation from the near.. DSnee the( propp t
o)f t'he normal m~o~i~vcurve hanv- "een v'I e inpd. -t

potbl o estimiate .withn some justificati n, t freqluencleo
of occurrence o)f futlure floods of var-.,r- -rogrnit--des. TheP
lonfger the neriod -f record, the mrroib are- etra

o ,f h frenrupne' 2.- C ture floods.

A10. Discharre-drainame area relationshims car- be d-veli med
for basins havinr more than one gape so that frequency rurr.es
can be estimated for locations on the stream other than joa~e
sites. Althougho there are two n~e 3ca m n "uiffall
Wales Hollow has hneen established fo~r suich a s:> -r-r

time that the discharcpe-drainareP arcoe . - ns,
be develome(,d mi-ht n-t be) .,alic..'
Creek and t muffalo. Theek are al''

creeks and Cttr'u w
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and are subject to the same sto)rms. A rdischarr',-frainare area
rela4tionship was, developed usinr, data fromn the races at Lancaster
on Cavu-a (reek, near -Tenezer on ',a7en, iao~e at, hardenville

on hiuffalo Creek, and at r-owanda on -Cattaro-%uur ?re'4c. The
relat4 onshia !.rnas -i-relooedl b-y, olottir:- th e q~v r.r ':,1 '1". charfye

~t,, r "-year i'rec ,u fir, for toie period of record! vs, drainare
a r-P -r Icc-r naner and determinirfr tir- equati --ifor the

~re s let f'-t 1r -u - r t:. . Lnto,- ro- Itir. equation
-~ l~( .7~ uere '0m" r t~c meani annual flood dis-

.or' n cfs exceedence) ard( is area expressed in
square miles. .is-eneralized cur e is shown on plate A5.
Dircharc-e freournc., curves were developed for rqference
nroints at Harler :Ro-ad arnd East ElIma. The mean annual dis-
charre was dIetermined; fo~r the drainage area at each reference
point from Ihn a-ove equation and the standard deviation (slope on
lo ,r-prohability paner) was determined from the olottinr of
standard deviations also -iven on nlate A5. The resulting
discharge-frenuency curves are -iiven on plate AL. The
informat4-on on plate A5 may be used to develop a d~scharge
fr,,quency curvre for any point in the ba7r i-fere the drainage
area is known.

All. Since creek staaes in the flood nliin study- are often
affected by ice jams, it was necessary7 tc; develop stage fre-
quency curves so tUhat flood plain rerulations could be based
on th-e stare freq 'uency, relationshizn which normally, causes
damai-e. A stage frenuenic,, curve was developed at t.,.e rdTarden-
ville gage site usirr th~e maximum annual stages whether from
dIischarge or ice j&a.. These recorded stages were listed in
order of marnitude and were then used as basic data to
produce a frequency array, based on -olct-ir-,- position for the
?5 :,ears of r'-cord. Each stage was iver . ts corresnond-'nF
frequencyr from the t&ale cc- plate 'Uc. P. 1c1 thle -eard' text.
The stare frrecuenc:r relationshio ir shor)in -,n nlate A& and
compared with, the star- frequency which results fr-r- the
discharre, frcquenc:, and rptinr curve for tHep rare. '-.:Is
cor)ar~son irrdicat-s th effects that ice 4ams -- )th-er
transFie-nt ob)striictions cnr, have on the sta-e frequecc:

Al. t~feqxn- curves have also Iheer developed for the
rfferernce t4n+ 7 at Far-,em Road, llossom-, Cna and East Elrma
usin- the ratinp, irves le'relbped at thoro, lo)cations as
described in nararraph A13 and the cli soharg-e frecuency curves
shown ornioate AL. Tlhern stage freouenc-, curves are shown on
nlate A6 and r-nrcsent free flow coIi ns. The known eleva-
tions of ice jam floshav- also beePn clotted on these~ curves
at the s are fr-izr-nc:. that was indi*cated for that flood at
IardenvI.ile and1 a curve olotted throurh the oit, Although
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this relationship cannot he considered comDletely valid it
does provide an indication of the possible effect of ice jams
at these locations. The profile and flooded area for the
100-year flood were estimated from the hirrher elevati n of the
iOO-year frequency at, the rIfrence points as shown on plate A6.

A13. PATITq rl1TV7S

The stage d4sch arge relationship for the gape site as
shown on plate A7 was develored from the discharge measure-
ments made at the site by the United States ,eolorical Survey.
The rating curve is well defined by discharre measurements to
3,200 cfs and was extended through the slope area determination
of 7,000 cfs at a stare of 7.07 feet from the 11 ,arch 1952
flood. Rating curves at Harlem Road and 7ast Elma were de-
veloped from known cross-sections, discharres an! high water
levels usinp Manninr's formula for open water conditions.
Manning's formula for open channel flow is Q = l.Lh6 AR2/3SI/2

where: n

Q = discharge in cubic feet per :vcond

n = a friction constant which is an index of the
relative resistance to flow of the surface
over which the water is flowing

A = cross sectional area of the waterway in square
feet to the water surface

R = hydraulic radius - the ratio of' the cross
sectional area of the waterwayr at the water

surface to the perimetpr of the channel or
overhank which comes in contpct with the water

S slopo of the water surface in foot peT 'cot

Known flood levels and discharges were used in establishing
channel "In" factors and water surface slopes. These factors
and slopes wpre then used with var inc elevations and areas to
determine other discharge points. The computed rating curves
are shown on plate A7.

I Alh. Rating curves at '2lossom and Zlr-a were developed at
dams at these locations usin7 the -eneral equation Q = CLH/a
where:

A7|



0 = discharr in cubic feet per second

C = discharge coefficient dependn on shape and
submprnence oU dam

L = lencth of spillway

H = energy head above crest or in the case of a
submerged crest, above the tailwater

The two dams were considered to act as sharp-crested weirs
with discharge coefficients of 3.3 until affected b, sub-
mergence. The discharge coefficient was reduced for the
effect of submergence in accordance ith Ell 1110-2-1603
Hydraulic Design of Spillways 31 March 1965.

These rating curves are valid for open channel conditions
only and do not reflect the effect of ice jams or other
obstructions. The rating curves have not been extended
far enough to show the estimated elevatin for the Standard
Project Flood. The profile and flooded area for the Standard
Project Flood were estimated by using valley sections near
the reference points and usinp the 100-year profile as a
guide.

A15. PRIDGES

Data on bridges crossing Buffalo Creek within the study
area are given in table A4. Althou;gh the high water profiles
on plates 6 and 7 indicate that high water nearly fills the
hridce opening at Union Road and Transit Road, neither of the
brides unduly raises upstream water surfaces. These bridges
aionl- with Porden Road and Winspear Road have relatively low
apnroaches, which ar covortopped durin.- the hi-her flood flows
so that the hrid-es do not act as the control. At Transit
"oad ?7igh water also hacks over Clinton Street 71 ch parallels
the creek at that Point. Although having th e .itrhwavs over-
tcnoed during floods reduces their effectiveness, raising the
approaches would result in hicher upstream stages. Any new or
replacement bridres across Buffalo Creek, where the roadway is
intended to he above flood level, would require a wateray area
at least as lar;,e n: thie Seneca Creek Road Tridce. This area
should be available below the January 1959 flood elevation
at that location.

A8
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A16. BENCH MARKS

In determining the elevations of the high water marks
through the study area, numerous bench marks were established
for vertical control. Table A5 is a listing of the location
and description of these bench marks. The bench marks are
located, approximately, on plates 2, 3, 4, and 5. The list
is furnished as an aid to local interests in establishing
staff or crest gages, setting minimum elevations for future
development or establishing other elevations necessary to
flood plain planning. All elevations for future develop-
ment in the flood plain area should be comparable with
elevations used in this report. All elevations in this
report are referred to U. S. Coast and Geodetic Survey
datum. The conversion factors between U.S.C. & G.S. datum
and other datum planes used in the area are given in table A6.
The bench marks list-'d in table A5 should be suitably marked
and preserved.

A17. HIGH WATER MARKS

A tabulation of the high water marks obtained in the
study area for the March 1955, January 1959, and March 1962
floods is given in table A7. The approximate locations of
the high water marks are shown on p-ates 2, 3, 4, and 5.
These points were used to develop t:ie flood profiles shown
on plates 6 and 7. It will be noted that the profile3, as
drawn, do not pass exactly through all of the high waer
marks. All high water marks contain some inaccuracies in
reporting due to wave action, velocity head, lack of a suit-
able reference, etc. The profile must be fitted through the
available points considering river slope, channel size and
overbank flow areas. The profiles furnished provide sufficient
data for use as references for flood plain regulations. Tho
individual high water marks are furnished to provide a series
of known elevations from which future flood elevations can be
measured. The new flood elevations can be determined by simply
measuring up or down from the known high water mark. The
elevations from the high water marks can also be transferred
to any nearby property to determine the extent and denth of
inundation for a recurrence of that flood. The eleva.ions
of the high water marks are given to the nearest hundredth of
a foot. This amount of precision is not cbtained from the
original high water descriptions but is tne actual elevation
of the shiner, paint mark, etc., which marks its locat.on.
These marks should be preserved and used as additional bench
marks in subsequent flood plain survey work.

AlO



TABLE A5. - Bench mark descriptions

Bench mark : Elovation,
designation & : feet on
approximate :U.S.C. & G.S.:

river mile datum Description

A 601.73 :Harlem Road Bridge over Buffalo River.
0.0 :Approx. 500' south of Harlem Rd. and

: Clinton St. A chiseled square on the

: east end of the south abutment.

B 609.47 :New York Central R.R. Bridge over

1.5 : Buffalo Creek. A chiseled square
: at center of east end of south
: abutment. Approx. 0.5 feet from
: steel girder.

C 629.21 :Union Road Bridge over Buffalo Creek.

2.3 : A chiseled square on top of small
:: pillar, second from the south, of

: the upstream concrete railing wall.

D1 649.67 :North side of Clinton and Lindner Dr.
3.3 A chiseled cross on northeast corner

* :of culvert headwall.

E 658.8e :At Buffalo Air Park, 4500 Clinton St.
4.2 A chiseled rr.. on east bolt in top

: :of fire hydrant.

F 668.61 :At northeast corner of Clinton St. and
4.9 : Borden Road. A chiseled cross in the

*: southiest corner of "Esso" sign base,
S: 1.1 feet above blacktop.

G 661.11 :Transit Road bridge over Buffalo Creek.
5.6 : Approx. 200, feet south of Transit Rd.

: and Clinton St. on the upstream rail-

: ing support. A chiseled cross on
: northeast corrcr of the fourth support
: from north end of bridge.

H 668.82 :At southeast corner of Clinton and

5.9 Seneca Creek Road. A Ohicled square
on the southeast corner of culvert
headwall,

: 697.14 :At southeast corner of Clinton and
6.6 : Winspear Road. A chiseled squate on

: the southeast corner of culvert head-

wall.I



TABLE A5. - Bench mark-descriptions (Contd)

Bench mark : Elevation,
designation & : feet on
approximate :U.S.C. & G.S.:
river mile datum Description

J 718.95 :At southwest corner of Clinton St. and
8.3 : Handy Rd. A chiseled cross on the

northeast corner of culvert headwall.

K 765.94 :At southeast corner of Clinton St. and
9.7 : Bowen Rd. A chiseled cross on south-

west corner of drainage grace frame.

L 784.64 :At southwest corner of Clinton St. and
11.6 : Girdle Rd. A chiseled cross near

center of culvert headwall.

M 790.93 :At southeast corner of Clinton St. and
12.0 : Stolle Rd. A chiseled square on the

: northwest corner of culvert headwall.

N 788.73 :Bullis Road bridge over Buffalo Creek.
13.1 % P. yellow paint mark on top of down-

: stream railing wall. Located at
center line.

0 799.05 :Approx. 0.2 mile south along Creek Rd.
14.7 from Stolle Rd. A chiseled cross in

* :the center of east headwall of old
culvert bridge, approx. 50' west of
present road.

P 836.08 :Jamison Road bridge over Buffalo Creek.
16.0 : Approx. 400' west of Creek Rd. Up-

: stream railing. A chiseled cross on
*; south bolt of the tenth, from the

: east, railing support.

Q : 844.02 :Porterville-East Aurora Rd. bridge
17.5 over Buffalo Creek. A chiseled

square in the top of the upstream
railing wall.

" ,T o . 2



TABLE A6. - Conversion factors between United States Coast
and Geodetic Survey (U.S.C. & G.S.) and other
area elevation data at Buffalo. N. Y.

To obtain U. S. Coast and Geodetic Survey Datum
Datum Conversion factor

International Great Lakes +1.29
datum (1955)

U. S. Lake Survey (1935) -0.56

U. S. Geological Survey : -0.56

NOTE: Although these conversion factors may vary

slightly in different localities, they should

give satisfactory results for flood plain

regulation purposes.

A13
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A18. USF OF THE DATA

The data on climatology and notable storms provide
general information on the causes and results of past floods.
The rating curves and frequency data give an indication of
the return interval of various flood occurrences and there-

by provide a basis for selection of the selected regulatory
flood. The flood profiles and maps of inundated areas can
be used to establish flood plain regulations throughout
the study area along Buffalo Creek. The high water mark

elevations and bench marks can be used to determine pos-
sible flood elevations at any property or prospective

development within the study area.

A19. AUTHORIZATION

This flood plain information report has been prepared
under the authority granted in Section 206, Public Law

86-645, as amended (Flood Control Act of 1960). The text
of Section 206 states, "(a) That, in recognition of the

increasing use and development of the flood plains of the
rivers of the United States and of the need for information
on flood hazards to serve as a guide to such development,

and as a basis for avoiding future flood hazards by regula-
tion of use by States and municipalities, the Secretary of
the Army, through the Chief of Engineers, Department of

the Army, is hereby authorized to compile and disseminate

information on floods and flood damages including identifica-
tion of areas subject to inundation by floods of various
magnitudes and frequencies, and general criteria for guidance

in the use of flood plain areas; and to provide engineering
advice to local interests for their use in planning to
ameliorate the flood hazard; provided that the necessary
surveys and studies will be made and such information and
advice will be provided for specific localities only upon

the request of the State or a responsible local govern-
mental agency and upon approval by the Chief of Engineers;
(b) The Secretary of the Army is hereby authorized to

allot, from any appropriations, hereaftermade for flood
control, sums not to exceed $2,500,000 in any one fiscal
year for completion and dissemination of such information."

Al7
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