REGIONAL NIAGARA RIVER/LAKE ERIE WATERSHED MANAGEMENT PLARKase 2

Chapter 2:WaterShed Figure 2.1 Aerial photograph of the Niagara River/Lake
ErieWatershed

Characterization

The Niagara RivefLake Erie
Watershed is located along the
westernmost portion of New York
Stateand drains into Lake Erie and
the Niagara River The Niagara
River is the channel that connects
two Great Lakes Erie and Ontario
T and dividesthe U.S. fromCanada
The Watershed is highlighted in the
aerial photograph shown in Figure
2.1. In total, the watershed
encompassed,523,515acres 5543
miles of watercourses and several
small lakes and ponds within Source: Erie Countyffice of Geographicéhformation Services

Allegany, Cattaraugus, Chautauquirie, GeneseeNiagara, Orleans and Wyomingounties.

Watershed Boundang& Sub-watershec

Within New York State, the Niagara RivefLake Erie Watershed is largely made up ogighteen
smaller subwatershed (see Figure 2.2 on thefollowing pagé, each of which has defined boundaries
based upon a Hdigit Hydrological Unit Code (HUC). The U.S. Geological Survey established the
hydrological unit system as dasis forwatershed planning on scienebased hydrologic principles,
rather than favoring @ministrative boundaries or a particular agency. The codes are structured in a
hierarchy system to identify smaller sulwatershedsnested within larger watershedsThe smaller
number of digits correlates to a larger watershed. For instance, there iscigit HUC for each of the
twenty-one hydrologic regions in the United States. The Great Lakes (04) covers the entire Great
Lakes drainage basims the number of digits increases, the area of delineation gets smafer
regions are represented by adigit HUC (0412eastern Lake Erie), basins are represented by digit
HUC (041201 Niagara River/Lake Erie), sulasins are represented by andigit HUC (04120103
Buffalo-Eighteenmile), watersheds are represented by a-digit HUC (0412010305 Eighteenmile
Cre&k), and subwatersheds are represented by a-@iyit HUC (041201030501ocated mostly in the
town of Coldenin the headwaters of Eighteenmile CregkThe nomenclature used in Phase 1 of this
report has been continued in Phase 2 despite the disparity withSJ Geological Survey naming

1According to the U.S. Geological Survey Hydrography Data Set
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standards.n this report, the Niagara River/Lake Erie Watershed will refer to the-digit hydrologic

unit and subwatersheds will refer to the 1edigit hydrologic units.

Table 2.1 below lists the eighteen sub-watershedsthat are part of the Niagara Rivéctake Erie

Watershed, their 10digit HUC, and total acreageTheHU C 6 s

used in

t hi s201Beport

data Since 2013 the U.S. Geological Survey has begun editing the hydrologic unit system in order to
coordinatebetter with Canada. As of 2016, the edits were not finalized andchnot been adopted by
New York Stateagencies.Therefore, this report utilizes the 2013 HU® for consistency between

Phase 1and Phase 2f this project

Table 2.1: Subvatersheds of theNiagara River/Lake Erie Watershed

10-Digit Hydrologic Unit Square
SubWatershed Name Code (2013) Acreage Miles
Big Sister Creek 0412010306 62,363.0 97.4
Buffalo Creek 0412010302 93,158.5 145.6
Buffalo River 0412010303 105,367.8 164.6
Canadaway Creek 0412010102 64,538.8 100.8
Cattaraugus Creek 0412010202 197,523.2 308.6
Cayuga Creek 0412010301 81,358.2 127.1
Chautauqua Creek 0412010103 51,266.3 80.1
Eighteenmile Creek 0412010305 76,834.0 120.1
Ellicott Creek 0412010404 76,824.3 120.0
HeadwatergCattaraugus Creek 0412010201 160,605.7 250.9
Lower Tonawanda Creek 0412010405 78,788.8 123.1
Middle Tonawanda Creek 0412010403 79,090.0 123.6
Murder Creek 0412010402 46,666.4 72.9
Niagara River 0412010406 102,812.1 160.6
Sixmile Creek (within NYS) 0412010104 43,537.6 68.0
Smoke(s) Creek 0412010304 39,522.8 61.8
Upper Tonawanda Creek 0412010401 127,237.9 198.8
Walnut Creek 0412010101 36,019.9 56.3
Watershed Total 1,523,515.3 2,380.5

Source: U.S. Geological Survey Hydrologic Unit codes

2phase 1 refers to thidealthy NiagaraNiagara River Watershed Management Plan (Phasepleted by Buffalo Niaga

Riverkeeper in December 2014.
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Figure 2.2: Sulwatersheds and Major Waterways of the Niagara River/Lake Erie Watershed

DSBS ol SUISBG-0S " LX4 1ISTXIIOD

Y0

|euoneN Aanins [23160j029 °S N

*(2NH) sap

e
soun
eﬂmmvﬁﬂ
shemistem ealy 108lold
uoneAIasay uelpu| funog 1

: s O

%9210 UM

39310 epuemeuoy Jjaddn
33319 (s)ayows

¥9210 BIWXIg

19Ny eiebeiN

yaa10 1opinpy

%9910 epuBMEUO] 3IPPIN
39210 BPUBMEBUO] JAMOT
¥2310 snBnesene) siajempeay
%9310 Nooli3

32310 ajiwuadybIz

AN Rodiad Ul %0012 olIW AuemL
¥aa19 enbnejneyn SUIBIUOD PAUSIBIBM-GNS %2210 31 XIS ‘210N f
y9210 ebnken e
2219 snbneseyed ’
o
¥ea19 Aemepeue) N
JoAIY Ojeyng R o P-4
/ scominiso =~
sea10 ofeyng s G
v
¥aa19 13)s1s Big
spaysiajem-ans Jo s \ an =/ paysioem ouz oxen
\ Sl - 13Ny eieBRIN
) e i — 2y} Jo spaysiajepm-qns
JIHSYALVM d14d DIV'T > xR ok -4
/ IATI VAVOVIN [ 0, G v A
A i A,
HHL 40 SAVMIILVM ) ™
YOLVIN ANV SCHHSYALVM-40S < . ¥}
) -
ue|d juswabeuey paysiajem Vst yogae . vevom
8143 8)ye] / 49A1y eiebe)N jeuoibay 3
4

Page 2- 3




REGIONAL NIAGARA RIVER/LAKE ERIE WATERSHED MANAGEMENT PLARKase 2

USGSds hy dr owecegutiliced Ito charadtarize the watershedbecause awatershed s
boundary does not follow municipal boundariesdowever there are80 towns, 28 villages, and cities
located completely or partially within the Niagara Rivétake ErieWatershed s B o uintldding vy
the major dties of Niagara Falls and Buffaldhesel16 municipalities include:

City of Batavia

City of Buffalo

City of Dunkirk

City of Lackawanna

City of Lockport

City of Niagara Falls

City of North Tonawanda
City of Tonawanda

Town of Alabama
Town of Alden
Town of Alexander
Town of Amherst
Town of Arcade
Town of Arkwright
Town of Ashford
Town of Attica
Town of Aurora
Town of Batavia
Town of Bennington
Town of Bethany
Town of Boston
Town of Brant
Town of Cambria
Town of Centerville
Town of Charlotte
Town of Chautauqua
Town of Cheektowaga
Town of Clarence
Town of Colden
Town of Collins
Town of Concord
Town of Darien
Town of Dayton

Town of Dunkirk
Town of Eagle

Town of East Otto
Town of Eden

Town of Ellicottville
Town of ElIma

Town of Evans
Town of Farmersville
Town of Freedom
Town of Grand Island
Town of Hamburg
Town of Hanover
Town of Holland
Town of Java

Town of Lancaster
Town of Lewiston
Town of Lockport
Town of Machias
Town of Mansfidd
Town of Marilla
Town of Middlebury
Town of Mina

Town of New Albion
Town of Newstead
Town of Niagara
Town of North Collins
Town of Orangeville
Town of Orchard Park
Town of Otto

Town of Pembroke
Town of Pendleton
Town of Perrysburg
Town of Persia
Town of Pomfret

Town of Porter
Town of Portland
Town of Ripley
Town of Royalton
Town of Rushford
Town of Sardinia
Town of Shelby
Town of Sheldon
Town of Sheridan
Town of Sherman
Town of Stafford
Town of Stockton
Town of Tonawanda
Town of Villenova
Town of Wales
Town of Warsaw
Town of West Seneca
Town of Westfield
Town of Wethersfield
Town of Wheatfield
Town of Yorkshire

Village of Akron
Village of Alexander
Village of Alden
Village of Angola
Village of Arcade
Village of Attica
Village of Blasdell
Village of Brocton
Village of Cattaraugus
Village of Corfu
Village of Delevan
Village of Depew
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Village of East Aurora Village of Lancaster Village of Springville
Village of Farnham Village of Lewiston Village of Westfield
Village of Fredonia Village of North Collins Village of Williamsville
Village of Gowanda Village of Orchard Park Village of Youngstown
Village of Hamburg Village of Silver Creek
Village of Kenmore Village of Sloan

Geology & Topography

In describing physical conditions of the Niagara Rivikake Erie Watershed it is useful to traverse
from the headlands in the soutkast in a northwestdirection toward Lake Erie andthe mouth of the
Niagara River where it meets Lake Ontario.Refer to Figure 2.2: Subwvatershedsof the Niagara
River/Lake Erie Watershedon a previous page for orientation with the following geology and
topography descriptions of the watershed.

Geology

In terms of bedrock geology, the Figure 2.3: Western New York Geography

Niagara RivefLake Eriewatershed
descends througliour plains, from
the Allegheny Plateau at over
2,000 feet above sea level in
southwestern New York to the
Lake Ontario Plain at 246 feet
above sea level in nortivestern
New York (Figure 2.33). An east
west trending escarpment marks
each step down.

LAKE ONTARIO \ O,
=TT o B

LAKE ERIE

Southernmast and  highest in
elevation is the Portage

Escarpment, the dissected 'jZT:f;; Y
northern border of the Allegheny
Plateau. The fast flowing
headwaters ofthe main tributariesd Twentymile, Chautauqua, Canadaway, Walnut, Cattaraugus,
Eighteenmile, Cazenovia, Buffalo, Cayga, and Tonawand&reek® originate here, flowing north
and west bward Lake Erie and the Niagara River

3 Figurefrom Marian E. Whitelroquois Culture History in the Niagara Frontier Area of NYS.
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Figure 2.4Serenity Falls, Scajaquada Ckee Ten to twenty miles north of the

Portage Escarpment, the Onondaga
Escarpment marks a decrease in
elevation across the watershed to the
level of the Huron Plain. It creates
waterfalls and barriers to fish
migration on several NiagaraRiver
tributaries to the east of the watershed
including Indian Falls on Tonawanda
Creek near Akron, Glen Falls on
Ellicott Creek in the Village of
Williamsville, and Serenity Falls on
Scajaquada Creek in Buffal¢Figure
2.4). Vernal pools at the base of these escarpments provide critical habitat for aiviphs like spotted
salamanders.The Onondaga Esrpmentbecomes much less pronounced as it progresses to the west

SourceM. Wooster

until it reaches the Niagara River just north of the Peace Bridge where a 30 foot dnaugrks the
rapids between Lake Erie and the upper Niagara River.

Northernmost is the Niagara Escarpmernt a defining feature of the Great Lakes basin. The
escarpment determines the northern boundary of th&/atershed. It creatediagara Fallsand divides
the Niagara River into two separate aquatic ecosystems

The three escarpments can be identified in Figuz. 5 , t he water shkRedrack EI ev a
throughout the entire watershed is shale with dolomitesandstonesiltstone,and limestone intrusions
visible at the escarpments.

Landforms

The landforms also change across tiNtagara River/ Lake ErieNatershed.There are two main
physiographic regionsThe utheasternportion in the upland headwaters of th&Vatershedconsists

of the Allegheny Plateay whi ch i s charact er i z-ehdpedbwplleyd Thisad r i d
dissected plateats characterizé by rolling hills of similar heightand plateau toe slopes consirgy of

deposited materials at the bottoms of steegopes The northwest and lakeshore areas of the
Watershedconsist of the Erie-Ontario Lake Plan, which is generally flat with glacialdeposits. An

example of this is the lowland area of the Tonawanda Floodplain in the middle and lower Tonawanda

Creek subwatersheds.
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Figure 2.5: Elevation

SUAdIINYIAR VHVOVIN OTv44NEG

¢

pun pag NSO | nnisonm
M SjEIS 4O ENEEEN 1uouniedaq | swoiman

£10Z judy :S|

|eeds0a SOYN YASN YBnoIyY

19 0 20 Aunod au3 Aq paean dew
“(2NH) $9poD UuN ABO0IPAH

ABIQ-0T ABAINS [€2160108 *S'M FYI UO PSR BJR SHWRU PUR SPIYSINEM-GNS

uonNIosas wWog ‘Aemaied e1eq
PaUIRIqO (QIN) RIRQ UONERAS|3 [RUOREN

shemsaiem
uoneasasay ueipul |

——
=

funog [

Auedionpy Kuepunog pausiaiem-ans
8'9¢9 - 695 @D
8¢9 - €92 @D
2925 - v'sev @D
€66t - 9'90y @D
g99 - 9'ser @D
g'sev -5Tor D
yzov- 1298 C O

L9e-g62¢ C DO
veze-L682 C D
9682 -€vsz C D
Tvse-1iee @

1zz-v'zeL @D
£z6l -8'vsL @D
LysL-901 @D

soi -6, @D

(s130 1) uoneAsly

ue|d juswabe
9)43 8)ye7 7 40A)Y eaebejN jeuojbay |

uep paysisoyem

.......

D vosersye ™) X §'500% EEpr
T

AN ordiy Ut ¥oa10 o1y Auamy. \,,
SUIBUOD PBUSIBBM-GNS %9210 Bl XIS -BJON M&/M ;r\\r\!\
\ e
hE A

Ppaysiajep L3 axe
113Ny esebeIN
2y} Jo spaysialem-ans

Page 2-7



REGIONAL NIAGARA RIVER/LAKE ERIE WATERSHED MANAGEMENT PLARKase 2

Common Resource Areas

Figure 2.6 shows the Common Resource Areas (CRA) of the Niaganzer/Lake Erie Watershed
defined by U.S Department of Agriculture as fa geographical area where resource concerns,
problems, or treatment needs are similar. It is considered a subdivision of an existing Major Land
Resource Area NILRA) map delineation orpolygon. Landscape conditions, soil, climate, human
considerations, and other natural resource information are used to determine the geographic
boundaries of a Common Resource Ateé@ihese generally follow the physiographic regions described
aboveu n d éandfaimsohowever,a third designation,Lake Erie Glaciated Plateais added.

The Glaciated Allegheny Plateau and Catskill Mountaf@RA is found in the southeastern portion of
the Watershed. It is in the Southern New York Section of the Appalachian Plateaus Province of the
Appalachian Highlands and includes nesw valleys with steep walls and glacial outwash deposits
sand and graveon the valley floors Bedrock is mostly shale and sandstone. Inceptisols are the
dominant soils in this region as described in the soils section. There are about 165 frizeealays per
year. About 9% of the water withdrawals in this area are from grodrwater with 91% from surface
waters.

The Lake Erie Glaciated Plateacan be found primarily in Chautauqua County including Dunkirk

and Fredonia, with a small portion in Cattaraugus County. It is in the Eastern Lake Section of the
Central Lowland Provinceof the Interior Plains and is fairly flat along Lake Erie with gently rolling
dissected glaciated plateau in the southernmost headwaters of the Watershed. This area averages a
180-day freezefree periodand more precipitationthan theot h er t wwihi nGHe Watershed
Soilsare Alfisols that are primarily loamy or clayey. It supportsainly beech forest vegetatiorand
bedrock is classified as mostly sandstone, siltstone, and shale. Approximately 2% of water
withdrawals are from ground water while 98% ifrom surface water sources.

The Ontario-Erie Plain and Finger Lakes Regiasf the Niagara River/Lake Erie Watershed is in the
Eastern Lake Section of the Central Lowland Province of the Interior Plains as well. It includes
remnant glacialworn beach ridges, such as seen in Hamburg and Eden, where sandier soils feature
better dranage and faster warming in the springtime for productive farminghe freezefree period

is only 165days on averageDominant soils include Alfisols and Inceptisols as described below. Land
use is primarily cropland and hardwood forests, as well as thdanized areas around the cities of
Buffalo and Niagara FallfRoughly 3% of water withdrawals are from ground water sources with 97%
from surface waters. Bedrock underlyinghis area consistsof limestone, dolomite, sandstone, and
shale.

‘LY TF2NXFGAR2Y FNRBY GKS '{5! FyR bw/{ LldzotAOlIGA2YyS a[+FyR wSa2 dz
States, theCaribbean, and the Pacific Babiaittps://www.nrcs.usda.gov/Internet/FSE_ DOCUMENTS/nrcs142p2 _050898.pdf
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Figure 26: Common Resource Areas
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Soils

There are thre main soil types found in the Vdtershed Alfisols are very fertile soils that formed
underneath old forests. They are moderately well drained, giving the soil a good balance of moisture.
Alfisols have a layer of ey underneath the surface of the soil. Many of them are used for growing
new forests or for agricultural purposes. Alfisols are primigrifound in western and centralNew
York.

The northern and western regions of the state are home Histosols. These s@lhave a very dark

layer directly underneath the surface. They have a large amount of organic material. They form in
wetlands of alltypes, including swamps and marshes, anywhere that is poorly drained. Organic
material in these places decays very slowM.i st osol s are commonly <cal/l
mined and burned as fuel

Inceptisols are found everywhere in the southern half dfew York State They have vaguely defined
layers under the surface, and are found in all types of environments. These soils support
approximately one fifth of thew o r | d 6 spopulationanmore than any other type of soil.

Hydric soils are formed under conditions of satation, flooding, or ponding long enough during the
growing season to develop anaerobic conditiorend supportthe growth and regeneration of
hydrophytic vegetation. The northern portion of the watershed where historic Lake Tonawanda

once existed hostdte | argest swath of hydric soils. A map
in Figure 2.7.

Prime farmland soils are designated by the U.S. Department of Agriculture as land that has the best
combination of both physical and chemical characteristidor producing food, feed, forage, fiber, and
oilseed crops. It must also be available for these uses. Thus, once this land is developed, it is no longer
considered prime farmland. These areas are generally not excessively erodible, are not saturated for
long periods of time, and do not flood frequently. Notice the difference between Figures 2.7 and 2.8.
There is little overlap between hydric soils and prime farmland soils. Where there are hydric soils,
generally they are considered prime farmland onlytiiey are drained.

Erosion/ Slope

Steep slopes can affect water quality with the erosive force that increases as grade increases, allowing
runoff to pick up and move more sediment, increasing downstream turbidity and further eroding

upstream channels. Ithe watershed, the percentage of areas with steep slopes decreases as you move
northwest across the watershed into the flattglains. However, the uplands in the southeast, where
many of the watersheds®d headwat e foges, some lggingwvary e, h
steep or over 3% (SedFigure 29). In the lowlands and lake plains in the north and west of the
watershedmostslopes are nearly level (02%).
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Figure 27: Hydric Soils
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Figure 28: Prime Farmland Soils
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Figure 29: Slope
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Hydrography
Surface Hydrology

Surface water is the water that collects on the ground, in a stream, river, lake or wetland. This water
naturally increases with precipitation and is lost through evaporation, evapotranspiration, infiltration
and runoff. The Niagara RivelLake ErieWatershed is primarily home to rivers, creekaind streams,
with some smaller ponds/reservoiend thelarger LewistonReservoir.The surface watetocated in

the Niagara RivetLake ErieWatershed drains into Lake Erie and the Niagara Rivaihe watershed
covers an area of 1,523,515 acres drained across approximaieds total miles® of waterways. The
general direction of surface movement is from the highlands in the southeff®ving north and west

to the floodplainsg lowlands, or Lake Erie

In the uplands, streams and creeks are much more clustered due to the slopes they traverse.
Tributaries to Eighteenmile Creek, Buffalo River, and Buffalo Credkllow a parallel pattern down

the steep slopes into their larger streams. In the lowland areas to the north, the waterways meander
and run further apart in a dendric pattern. Along the Lake Erie shoreline, most streams run parallel to
each other and perpendicular to Lake Erie. In the most @b areas, waterways have been filled,
covered, or diverted for development. Several of the waterways have been channelized when they
flow through the industrialized areas of Niagara Falls, the Tonawandas, Buffat@ Dunkirk.

Subwatershed Descriptiondrom East to West

The Upper Tonawanda CreelSubwatershedand its main tributary, Little Tonawanda, start
on the Allegheny Plateau and flow northeast through steep wooded ravines as faithee
village of Attica. After which both creeksmeander through wetlands and farmed mucklands.
Just south othe City of Batavia the two branches joiton the OnondagaEscarpment and take
asharp turn left, flowing west into the Middle Tonawanda Creek Subatershed

The Middle Tonawanda CreekSubwatershed is located between the Lower and Upper
Tonawanda Creek Sulwat er sheds . The Middle portion covel
stretch from its confluence with Bowen Creek in the Town of Batavia west to the Town of

Pendleton. In this section it tavels through a broad floodplain and many wetlands which are

the remaining imprint of the ancestral, 5dnile long, glacial Lake Tonawandaviud Creek

and Beeman Creek are the major tributaries of this portion of Tonawanda Creek.

In the Lower Tonawanda Crek Subwatershed the last 11.6 miles of the Tonawanda Creek
was historically deep slack water but is now channelized and dredged to a width of 75 feet
and a depth of 12 feet to accommodate the EBarge Canal. A lock in Pendleton controls the

®Based on the USGS National Hydrography Dataset.
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flow, and is also where the Creek diverges from the Erie Caridhnsom CreekGott Creek
and Black Creek are the major tributaries running northorthwest from the Clarence and
Newstead Townships to the Canal section in the Creek in Pendleton. Bull Crexkhie other
primary tributary running southwest from the Niagara Escarpment through lelying hydric
soils to the Canal in the Town of Wheatfield.

Most of the waterways in theNiagara River Subwatershed drain directly to the upper
Niagara River. Many, ke Two Mile Creek, have been channelized and turned into drainage
ditches receiving runoff from industries, landfills and storm sewer systems. While others,
have had their historic hydrology significantly altered from urban development. Several of
the tributaries located on Grand Island are tHast remaining minimally-altered waterways of
this subwatershed.

Historically fifteen-mile Scajaquada Creek, a primary tributary of the Niagara River sub
watershed, rose in sprinded wetlands in the present Town ofLancaster and flowed almost

due westthrough the Village of Depew, Town of Cheektowaga, and City of Buffato its

mouth on the Black Rak Canal on the Niagara Rivelts course was generally level except

for a small falls over the Onondaga Escarpment jmesent day Forest Lawn Cemetery in

North Buffalo. Originally the creek waswide, shallow and meanderingMuch of the creek

has been channelized and tunneled underground. Portions receive overflows from the City of
Buffal obs combined ofew@heesktsdwarg aansd sTeomint ary s
recharge the creek not only at its source, but also downeam in Forest Lawn Cemetery.

These springs are now a major component of the base flow of lower Scajagquada Creek.

Another major tributary of the Niagaa River Subwatershed, 7.6 mile long Gill Creek

originates in the wetlands of the Tuscarora Nation and flows south to its mouth on the Little

Niagara River approximately 1,000 feet above the upper Niagara River. The watershed is

mainly flat and underlainwith Lockport Dolomite covered by lake clays and silts. Today, the

Lewiston reservoir occupies over half the upper watershed on Tuscarora Nation Land, with a
discharge channel to Gill Creek to supplemerdw flows in the summer.The creek is ditched

aroundt he reservoiro6s sout her alstreamdbedwmdtturns south. r e ac
A dam about 1.2 miles upstream of the creekos

Murder Creekis its own subwatershed but also the major tributary to Tonawanda Cie@
the Middle Tonawanda Creek Sulwatershed. Located primarily in the southwestern portion
of the Genesee County, Murder Creek also includes many {ging areas and meanders
through the Towns of Pembroke and Newstead.

Ellicott Creek, 47 miles long, flavs northwest from its headwater wetlands in Genesee
County through the Towns of Darien, Alden, Lancaster, and Amhertt join Tonawanda
Creek about a half mile above its mouth at the Niagara River, in the Town of Tonawanda.
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Many of the natural tributaries of Ellicott Creek have been channelized into stormwater
conveyance systems in the urban and suburban areas of the Ellicott Creekgatershed,
and no longer include natural hydrologic features.

The Cayuga CreelSubwatershed(in Erie County) includes Little Buffalo, Slate Bottomand
Plum Bottom creeksas tributaries It begins in primarily farmland/wooded areasn higher
elevation Wyoming County in the Towns of Sheldon and Benningtomnd passes through
several residential areds the Erie County Towns of Marilla, Alden, and Lancastdoefore its
confluence with Buffalo Creekin Cheektowaga.

The 43 mile-long Buffalo Creekoriginates in the eastern pation of the watershed, in the
Towns of Arcade, Jav and Sheldon in Wyoming County, where higher eleviahs create a
multitude of smaller feeder streams and tributaries, such as Plato Creek, Beaver Meadow
Creek, Glade Creek, Sheldon Creek, Stoney Bottom Creek, Bender Creek, and Hunter Creek.
Buffalo Creek itselfflows northwesttowards the City of Buffalothrough Wales, Marilla, and
Elma, joining Cayuga Creek 8 miles above Lake Erietime Town of West Senecashortly

after which Cayuga Creek flows into the Buffalo River

The headwaters of thdBuffalo Riverinclude the east and west branches of Cazenovia Creek
and flow north-northwest to the lake plain.Cazenovia Creekoins the Buffalo River about 6
miles above Lake Erie. Its two major branchean 18-mile long West Branch anda 24-mile
long East Branchpass through the Towns of Sardinia, Concord, Holland, Colden, Wales, and
Aurora to join in the Village of East Aurora, 17 milespstream fromthe confluence with the
Buffalo River. At 1820 feetibove sea levethe source of the Est Branch is the Buffalo Rier
Subwa t e r $iphestiedegation. The lower Buffalo River meanders across the flake Erie
Plain through Elma, West Seneca, antthe City of Buffalo before draining into Lake Erie
Within the City of Buffalo, a portion of the Buffalo River isa federlly-designated navigation
channel and dredged to maintain a 22 foot depth. The average daily flow of the Buffalo River
is about 355.5nillion gallonsdaily.

The Smokds) Creek Subwatershed includes several small tributaries draining directly to

Lake Erie in the Town of Hamburg and City of Lackawanna. Smokes Cres&metimes
referred to as Smok ebegis iethekTovwn of O had Parldand flowse e k
westnorthwest to its mouth on Lake Eriein the City of Lackawanna The cr eekds
principal tributary is South Branch.t has the least number of waterway miles of the 18 sub
watershedghough it is not the smallest sutwatershed by area

Eighteen Mile Creek drains into the eastern end of Lake Erie in the Town of Evans. Its
principal tributary is the South Branch.The headwaters of both of these creeks start in the
Town of Colden and meander through the Towns of North Collins and Bostoxiddle
reaches oEighteenmile Creek flow through steep sided gorgds the Towns ofHamburg and
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Eden At its lower end it is a largemeandering stream where the lower half mile is low
gradient with a broad floogblain that forms the border between the Towns of Hamburg and
Evans.

Big Sister Creek Subwatershed has sometimes been referred to as the Seven Creeks
Watershed The maintributaries to Lake Eriein this sub-watershed include Big Sister, Little
Sister, Delaware, anduddy Creeks. The headwaters ithe Towns ofNorth Collins, Brant,

and Eden include steep ravines in Franklin Gulf and Hussey Gulf, while the shoreline areas
include several bathing beaches such as those found at Evans Town Park, Evangola State
Park,and Erie County Bennett Beach Park

The Headwaters Cattaraugus CreeSubwatershed is the second largest of the 18 sub
watersheds with many of the tributaries generally charecterized by steep valley wallsThis
sub-watershed, along with Cattaraugus Creek Swatershed, has some of the higheslbpes
and elevations in theoverall Niagara River/Lake Erie Watershed.he headwaters start in
Cattaraugus, Wyoming, and Allegany counties with tributaries such as Elton Creek flowing
through the Towns of Farmersville, Freedom, Yorkshire, and the Village of Delevan and
eventually into Cattaraugus Creek, which heads west toward Lake Erie and forms the
boundary between Cattaraugus and Erie counti@here is a Spring Brook in the headwaters
in the Towns of Arcade and Eagle in Wyoming County, as well as a Spring Brook in the Town
of Conard and the Villageof Springville in Erie County.

The largest of the 18 sulwatersheds isCattaraugus CreekSub-watershed which starts
mainly west of Springville NY. Cattaraugus Creek continues flowing west toward Lake Erie
through Zoar Valley, a 3,014acre Multiple-Use Area managed by NYISEC and known for its
deep gorge and dense forests. Main tributaries include South Branch Cattarawgub
Connoissarauley Creekin Cattaraugus Countyand Clear Creekin Erie County and the
Seneca Nation Cattaraugus s&rvation

Walnut Creek Subwatershed is the smallest of the 18 swhatersheds. It includes Walnut
Creek which starts in the Town of Arkwright and flows north through the Towns of
Sheridan and HanoverSilver Creek begins in the Town of Villenova and fles through the
Town of Hanover to join with Walnut Creek within the Village of Silver Creek.

CanadawayCreek Subwatershed includes the City of Dunkirk Canadaway Creek begins in

the high elevations of the Chautauqua Ridge the Town of Charlotte before iowing through

the Towns of Arkwright, Pomfret, Dunkirk, as well as the Village of Fredoni&everal other
tributaries to Lake Erie, such as Crooked Brook, Hyde Creek, Beaver Creek, and Scott Creek,
flow north northwest to Lake Erie through the lowerelevations of the Lake Plain.
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The ChautauquaCreekSubwat er shedds | argest tributary to
Little Chautauqua Creek joins with Chautauqua Creek in the Village of Westfield. Both of
these streams6 headwa tawmuasRidge raieq of tha sulateished. t h e
Several other smaller tributaries to Lake Erftow through the Lake Plainincluding Slippery

Rock Creek through the Village of Brocton

Sixmile Creek Subwatershedis the only subwatershed thatincludes areaoutside of New
York State Approximately 43,500 acres occur in New York State while approximately
125,100 acres are located ireRnsylvania. It is named afteBixmile Creek, which is located in
Pennsylvania, but the largest creek in the New York State portion Tsventymile Creek,
which flows west into Pennsylvania before emptying into Lake Erie.

Table 2.2shows thenumber miles of waterways in each sutvatershed. Cattaraugus Creek,
Headwaters Cattaraugus Creek, and Upper Tonawanda Creek-\Batersheds have the
highest number of waterway miles within theirlimits. These are also the three largest sub
watersheds in acreage. Th& of total columm shows the percent of waterways in the entire
Watershed that occur in that particular sutwatershed. Therefore, 15% of the waterways in the
Niagara River/Lake Erie Watershed occur in the Cattaraugus Creek-walershed.

Table 2.2: Watershed Waterway Miles

Subwatershed Name Miles % of Total
Big Sister Creek 186.65 3.37%
Buffalo Creek 353.72 6.38%
Buffalo River 318.02 5.74%
Canadaway Creek 187.33 3.38%
Cattaraugus Creek 837.00 15.10%
Cayuga Creek 356.19 6.43%
Chautauqua Creek 180.43 3.25%
Eighteenmile Creek 274.28 4.95%
Ellicott Creek 244.02 4.40%
Headwaters Cattaraugus Cre| 615.27 11.10%
Lower Tonawanda Creek 216.63 3.91%
Middle Tonawanda Creek 331.05 5.97%
Murder Creek 222.21 4.01%
Niagara River 223.02 4.02%
Sixmile Creek 159.48 2.88%
Smoke(s) Creek 119.86 2.16%
Upper Tonawanda Creek 588.67 10.62%
Walnut Creek 129.44 2.34%
Total Watershed 5,543.28| 100.00%

Source: USGS National Hydrography Data Set
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Groundwater

Groundwater is the water located beneath the ground that fillse pore or void space in soil®r
fractures of rock formations. These saturated soils and rock formations that store water in the
subsurface are called aquifers. Aquifers can be sand angiavel, glacial tills, or layers of sandstone
or cavernous limestone bedrock. Water stored ihdse aquifers movesithin the subsurface thraugh
interconnected pore spacd.his movement of water iggenerallyvery slow and as a result
groundwatercan bemuch older than surface water, on the order @éns of thousandsf years in

some case$n some cases, groundwater can also percolate into soil and rock layers in a matter of
seconds. Once there, groundwater can mothegough fractures in rock layers, espedig shale
formations, if the fractures are interconnectedis aresult, aquifers need to be closely managed to
prevent excessive removal of water potential contamination Aquifers are recharged from
precipitation on the land that infiltrates the surfaceseepage from stream beds, and subsurface flow
through the till and bedrock. Green infrastructure, such as permeable pavement or rain gardens, can
allow stormwater runoff to infiltrate the ground.

In the north and west of theNiagara RivefiLake ErieWatershed groundwater is not the primary

source ofpotablewater supply due to the subsurface geology having poorly connected pore space and
the proximity to a vast amount of srface water in the Great Lake§ here are exceptions to this rule
however. For example, the towns of Clarence and Newstead have several tyigd groundwater

wells that sit on top of the Onondaga AquifeNew York State Department of Environmental
Conservation has mapped and identified a limited number of aquifers throughout Weatershed

with most of them being in the east and south (Figure 2.10). The uplands in the southeast sub
watersheds have large moraine aquifefiere are also several productive aquifers within the Upper
Tonawanda Creek subasin. In the southeastern poibns of the Watershed, many public and

private water sources arderived from groundwater wells and springs.

Groundwater also supports many ecologically important functions. When groundwater moves
upward toward the land surface it forms springs, wetland®d supports stream flow. These springs
and wetlands support both vegetation and animal habitat for some of our most valued natural
resources in the regionSprings feed Spring Brook near Springville, NY in southern Erie County. It is
a one of a few natie Brook Trout streams in the Watershed because of the cold, clear water.
Groundwater discharge into streams &soan important component to stream flow during dry
periods. This discharge of groundwater into streams is critical in small and large stremmdshasbeen
shown to be between 41% and5% of the total flow at streangaging stations on Buffalo River,
Cayuga Creekand Cazenovia Creek.
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Figure 210: Water Wells and Unconsolidated Aquifers
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Lake Seiches

Lake Erie experiences more large seict{egnding wavesjhan the four other Great Lakeslue to

how shallow it is and the fact that it is lined up with the typical prevailing wind directionThese

large waves result ira sudden rge in waterdue tostrong winds and rapidatmosphericpressure

changescausingthe water to be pushed from one end of the Lake to the other. These typically occur

when the winds blow from southwest to northeast. In 1844, a-28ot high seiche killed 78 peple

and dammed ice in the Niagara River, cutting off flow temporarily to Niagara FaliSeiches can cause

intense flooding and erosion, as experienced in 2008 wher1foot waves flooded the west side of

BuffalooAs t he winds die down, seiche waters can fsl os
levels equilibrate. This water movement is so forceful that it can cause severe damage to shorelines.

Wetlands

Figure 2.11Tifft Nature Preserve Wetland

Wetlands occur where landand water meet
for extended periods of timeThey
generally occur along water bodies, lakes,
rivers, streams, etc., in low lying areas
where water ponds, and even on hillsides
where  groundwater seeps to the
surface.They provide natural open space
and help to provide food and hongeto fish,
amphibians, shellfish, insects, birds, and
other animals. Wetlands also clean our
water by filtering pollution and recharging
aquifers. They maintain dry season stream
flows and stabilize shorelines from erosion.

Wetlands are particularly impotant for flood protection. They act as natural sponges that trap and
slowly release surface water, rain, snowmelt, groundwatend flood waters. The holding capacity of
wetlands helps to control floods and prevent water logging of crops. Trees, root mais other
wetland vegetation also slow the speed of flood waters and distributes them more slowly over the
floodplain, reducing flash flooding and downstream inundation. This combined water storage and
braking action lowers flood heights and reduces erosi Wetlands within and downstream of urban
areas are particularly valuable, counteracting the greatly increased rate and volume of surface water
runoff from pavement and buildings (impervious cover)igure 2.1l shows an example of a wetland

in the Watershed.

6 NOAANttps://oceanservice.noaa.qgov/facts/seiche.html
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Wetlands are characterized as havingvaater tablethat stands at or near théand surfacefor a long

enough periodof time each year to supporaquatic plants These lands have hydric soils that are often

saturated with water permanently orfor part of the year. Mat importantly they have plants and
animals that can withstand this flooding.

The amount andthe character of wetlands in the NiagarRiver/Lake Erie Watershed changegas you
transit from the south to the north Figure 2.2 shows that he headwater areasyhich have steeper

slopes, bettedrainage, and deeper riverbedsontain only small pockets of wetlands. The floodplains
are very narrow in thisarea as wellAs you pass north over the Portage escarpment the waterways

start to meander more and the amoutf wetlands increases.

Table 2.3 outlines theacreageof wetlandsas determined bythe National Wetlands Inventory (NWI)
and New York State Department of Environmental Conservation (NYS DEGgdted within each

why

sub-watershed NWI and NYS DEC wetlandsotfn over | ap, which i s
category is not simply an addition of the two NWI and NYS DEC columns.
Table 2.3: Wetlands by Sulatershed
%of Sub % of
All watershed Wetlands
Wetland NWI NYSDEC| Acreageas Protected
SubWatershed Name Acres* Acres Acres Wetlands by NYSDEC
Sixmile Creek 947 750 392 2.18% 41.42%
Walnut Creek 902 630 505 2.50% 55.93%
Chautauqua Creek 1,340 1,089 559 2.61% 41.73%
Canadaway Creek 1,852 1,529 611 2.87% 33.02%
Cattaraugus Creek 8,960 7,993 2,307 4.54% 25.75%
Buffalo River 5,366 4,894 1,041 5.09% 19.40%
Headwaters Cattaraugus Creek 9,166 8,118 3,438 5.71% 37.51%
Eighteenmile Creek 4,497 4,199 987 5.85% 21.96%
Buffalo Creek 6,218 5,432 1,967 6.67% 31.64%
Cayuga Creek 6,629 6,101 1,318 8.15% 19.88%
Smoke(s) Creek 3,876 3,491 1,059 9.81% 27.32%
Big Sister Creek 6,650 5,834 1,641 10.66% 24.68%
Upper Tonawanda Creek 13,662 | 11,748 5,763 10.74% 42.18%
Ellicott Creek 12,657 | 11,888 4,104 16.48% 32.42%
Lower Tonawand&reek 14,356 13,145 5,452 18.22% 37.98%
Niagara River 20,865 | 20,463 3,308 20.29% 15.85%
Middle Tonawanda Creek 17,053 | 15,188 8,760 21.56% 51.37%
Murder Creek 10,680 9,203 5,252 22.89% 49.18%
Niagara RiverlLake Erie Watershe( 145,675 | 131,696| 48,466 9.56% 33.27%

* Includes both State listed (Department of Environmental Conservation) and Federally listed (National Wet

Inventory).
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Figure 212: Wetlands and Floodplains
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The table illustrates that the suwatersheds in the northern portion of the Niagara River/Lake Erie
Watershed, such as Tonawanda Creek and its tributaries, have the largest percentage of their total
acreage asvetlands. The four subwatersheds north of tle Onondaga Escarpment (Lower & Middle
Tonawanda, Ellicott Creek and Niagara River Sukatersheds) have a significant amount of wetland
habitat, hydric soils and connection with underlying aquifers including the Onondaga Aquifer (See
Figures 2.7,2.10 and2.12. Wetlands constitute an average of 18% of suatershedhabitat within

the three subwatersheds of Tonawanda Creek, Murder Creek, Ellicott Creek, and the Niagara River
sub-watersheds.Tonawanda Creek flows through the former lake bed of the prehismGlacial Lake
Tonawanda, and many of the wetlands are remnants of that earlier tirs the northeastern edge of
the Watershed, halfway between Lockport and Batavia, the Tonawanda Wetlahigta is located in
the Middle Tonawanda Creek Sulwatershed.It is a 5,600acre wetland tract. From there, a broad
floodplain sprinkled with wetlands, extends westward across the watershed until it meets and is
stopped by the urban development in the City of Buffalo and the Tonawandas.

The amount of wetlands decreases generally as you move south through the Watershed. Sixmile
Creek Subwatershed has the least percentage of delineated wetlamdwhin the New York state
boundaries making up only 2.18% of the acreage of the sumtershed.The 12 southern sub
watersheds not mentioned in the paragraph above average only 5.5% of their habitat as wetlands.

The final column of Table 2.3 shows the percent of all wetlands that are protectediiy NYS DEC.
It ranges from 15% to 55% of the wetlandwithin each subwatershed. The amount of wetland
acreage protected bthe NYSDEC is much higher in the northern portion of the Watershed.

Floodplains

The Niagara RiveilLake ErieWatershed has approximatel{t07,818acres ofdesignatedloodplain as
depicted in Figure 2.12.These include both 10§/ear floodplains, which have a 1% chance afflood
occurring in any given year, and 509ear floodplairs, which have a .02% chance of a flood occurring
in a given year.

Presently the northern lowlying areas of the watershed host the largest acreage of floodplain (Table
2.4) . Former Lake Tonawan driguies2.1bspamning the lgrge dGear b e
and 500year floodplain complex sprawled across Tonawan@aeek from northern Amherst to the
Tuscarora Reservation. The development in and around this floodplain complex has ssmeased
high-water flooding events in thedownstreamcities of Tonawanda and North Tonawanda. The other
large floodplain complex exting along Tonawanda Creekn the Upper Tonawanda Creek Sub
watershedis located just south of the City of Batavia in Genesee County, where several tributaries
converge.

The middle of the Niagara RiveBub-watershed shows an area of 5§@ar floodplain just west of the
Village of Depew in the Town of Cheektowaga. This area coincides with extensive commercial and
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residential development along Scajaquada Creek before it is channelized undergrolmdthe
northern section of the NiagaraRiver Subwatershed, a series of both 10§ear and 500year
floodplains are located near Bull Creek, Bergholz Creek afthyuga Creekin the Town of

Wheatfield.

The lower Buffalo River meanders across the flat Lake Erie plain to the lake with a very wide
floodplain extending p Buffalo Creek, Cayuga Creek, and Cazenovia Creek. The land area
susceptible to 100 and 50@ear flooding greatly expands as the river reaches the industrialized lower
six miles of the Buffalo River in the urban areas of West Seneca and Buffalo. At theitmare
remnants of one of the most extensive and productive coastal marshes on Lake Erie.

Smokes Creekos

floodpl ai n,

near

t he

Lake

Erie sho

is mostly industrial land with very little wetlands to help mitgate the issues of impervious cover. This
area of Smokes Creek also experiences a lot of erosion during high rain events as minimal riparian
vegetation exists to stabilize banks.

Table 2.4: Acreage of Floodplains by Subtershed

Subwatershed Total Acres 100Year_ 500Year_ % of subwatershed .
Floodplain Acres| Floodplain Acres| in 500 year floodplain
Walnut Creek 127,237.9 1,639.14 1,681.67 1.32%
Sixmile Creek 36,019.9 675.41 675.41 1.88%
Eighteenmile Creek 76,834.0 1,470.88 1,576.03 2.05%
Canadaway Creek 64,538.8 1,511.93 1,639.03 2.54%
Big Sister Creek 62,363.0 1,490.25 1,635.18 2.62%
Headwaters Cattaraugus Creg 160,605.7 4,206.78 4,224.85 2.63%
Cattaraugus Creek 197,523.2 5,348.69 5,410.19 2.74%
Buffalo Creek 93,158.5 3,837.01 4,343.78 4.66%
Buffalo River 105,367.8 4,136.66 5,102.47 4.84%
Chautauqua Creek 51,266.3 1,894.69 2,620.75 5.11%
Cayuga Creek 81,358.2 4,310.91 4,709.35 5.79%
Smoke(s) Creek 43,537.6 2,176.32 3,123.01 7.17%
Niagara River 102,812.1 8,543.98 11,444.13 11.13%
Murder Creek 46,666.4 6,157.37 6,233.78 13.36%
Ellicott Creek 76,824.3 6,131.45 11,992.75 15.61%
Middle Tonawanda Creek 79,090.0 11,410.38 12,661.27 16.01%
Lower Tonawanda Creek 78,788.8 12,763.39 17,344.33 22.01%
Upper Tonawanda Creek 39,522.8 11,152.59 11,399.68 28.84%
TOTAL 1,523,515.3 88,857.8 107,817.7 7.08%

Source: FEMA Flood Insurance Rate Maps
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Further south, narrow bands of floodplains can be seen along Cattaraugus Creek in the steep valleys,
widening at the mouth. In addition, there is awath of 500year floodplains just north of the Village
of Mayville in the Town of Chautauqua. These are the headwaters of Chautauqua Creek.

I't is important to note that the Federal Emer gen:
rate mags were creagd for insurance purposes in developed areas auadnot map farmland. FEMA

maps may not be wgo-date with farmland that has been developed since the last map version.
Therefore, communities should not relysolely on them for the most accurate floodplaimformation.

Climate & Precipitation

The climate of the Niagara RiveflLake Erie Watershed is typical humid continentalwhich is a

climate type that exhibits large seasonal temperature contrasts, with cold winters and hot summers.
These diverse climatic conditions are influenced
and air masses from other regions. The &t Lakes central position in North America exposes the

region to alternating flows of warm, moaist air from the Gulf of Mexico and cold, dry air from the

Arctic. The Great Lakes aravell-known for lake-effect snow, where cold Artic air masses move

across he lakes picking up heat and moisture and depasg it in extreme rain or snowfall events on

the downwind side of the lake. Despite this reputation for extreme snowfall events, winters are
changeable and oftethere areperiods of bare groundLake Erie horeline areasarefrequently cooler

than inland areas due to breezes off the lake.

A review of 19812010 weather stationnormals (three-decade averagey(hows that the region
typically experiences its first frost during the month aDctober when temperatues dip to 32°F (Table
2.5). Approximate last frost can be as late as May" 20 the valleys in the southern portion of the
Watershed. On average the hottest month of the year is July, and the coldest month is January,
though occasionally comparable lowsan be found during FebruaryFigure 2.13 shows the locations
of the weather stations used in Tables 2.5 and 2.6.

Variations in local climate are demonstrated in Table 2&teas located along the Lake Erie shoreline
and in the northern portions of the Wateshed generally have less precipitation than inland areas.

Weather stations located in the southern valleys see lower average temperatures than shoreline and
northern stations.Based on data provided by the National Climatic Data Center, the average annual
temperature for the watershed ranges frod%.1-50.2°F.
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Table 2.5: Approximate First & Last Frost dates for the Niagara River/Lake E|
Watershed (19812010)

MeasuringStation Approximate First Frost Appro>|§|rr(r)1;te Last
Arcade October 2nd May 13th
Batavia October 7th April 29th
iil:gglr(t) Niagara International October 22nd April 24th
Colden October 5th May 14th
zll:gglrzk Chautauqua County October 26th May 3rd
Fredonia October 27th April 27th
Helmuth October 10th May 10th
Little Valley October 2nd May 20th
Lockport 4E October 21st April 29th
Lockport 4NE October 20th April 28th
Niagara Falls International Airport October 14th May 2nd
Wales October7th May 11th
Warsaw October 6th May 9th
Westfield November 1st April 24th

Source: National Climatic Center Station Annual Normals ¢20&0) based on 50%
probability of temperature reaching 32 degrees F.
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Figure 2.B: Map of weather stations
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Intense lakeeffect snow is common from November to January, sometimes resulting in historic
storms, but lakeeffect events tapenff asthe lake freeze over. The lake also modulates summer
climate, resulting in the areas closest to the lake having more sunshine and fewer thunderstorms than
inland areas in early summer, while late summer thunderstorms off the laked closer to the

shorelineare more conmon.

The average annual precipitatiofrain and melted snow)or the Niagara RivefLake ErieWatershed
ranges from 34.97 inches in Niagara Falls4@.86inches inLittle Valley. Higher precipitation levels
are found primarily in the areas with higherelevationstoward the southern areas of the Watershed
including the hills in the towns of Boston and ColdenThis can be clearlyseen in Watershed
Precipitation maps in Figures 2.14 and 2.15he precipitation levels decrease as you move north
through the Watershed. Similar trends can be seen with snowfall, with the southern tier receiving

considerably more snowfall than the northern end of the watershed.

Page 2- 28

by



REGIONAL NIAGARA RIVER/LAKE ERIE WATERSHED MANAGEMENT PLARKase 2

However, since 1975, the number of days with land snow cover has decreased by 5 days per decade,
and the average snow depth has decreased by 1.7 cm per decade. From 1973 to 2010, annual average
ice coverage on the Great Lakes declined by 719b.this trend continues, reduced ice covemay

result in increased lakeeffect precipitation, which can lead to inreased flooding. However, reduced

ice cover can also increase evaporation, and decrease water recharge, leading to falling water levels,
especially for Lake Erie.

Table 2.6 Average Temperatures and Precipitation for the Niagara River Watershed A®81)

Temperature (Fahrenheit)
Average Annual
Measuring Station Winter Summer Annual Precipitation
Average | Average (Inches)
(Jan) (July) Average

Arcade 25.1 65.9 46.3 42.50
Batavia 26.9 69.5 48.9 35.34
Buffalo Niagara International Airport 27.1 69.0 48.3 40.48
Colden 24.4 65.6 45.5 46.91
Dunkirk Chautauqua County Airport 28.7 69.0 49.0 37.95
Fredonia 29.3 69.9 50.2 41.93
Helmuth No Data No Data No Data No Data
Little Valley 24.0 64.8 44.8 47.86
Lockport 4E 28.4 70.2 49.7 37.85
Lockport NE No Data No Data No Data No Data
Niagara Falls International Airport 26.2 68.8 47.7 34.97
Wales 24.8 65.7 45.8 42.35
Warsaw 22.6 64.8 44.1 45.85
Westfield No Data No Data No Data No Data

Source: National Climatic Center Station Normals, 2013

" Great Lakes Integrated Science Assessments, 2012
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Figure2.14: Average Annual Precipitation (192D00)
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Figure 2.15: Average Annual Precipitation (193010)
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Climate Change

The Earthds atmosphere is warming, and nearly all
adapt to changes in regional climate ovéhe next century. These changasay include: warming air
temperatures; shifts in the timing, frequency, and severity of precipitation eventsigher water
temperaturesreductions in lake ice coverand fluctuatinglake levelsdue to increased evaporatioat

times and increased precipitation events

Potential EmergingClimate Change Impacts

1. Warming TemperaturesHeat Wavesand Reduced Cold Events
Recent climatological research indicates that regional temperatures are warming slightly,
especially in the winter and spring, with spring showing the strongest warming. Summer and
fall are not as affected by this trend, with thé&all season even showing slight cooling trend.
Winter/spring warming results in shorter frost periods, and reduced ice cover on the lakes,
which due to their weat her modul ating capabil
seasons and climate. This can also explain why arnpiecipitation is increasing, while the
ratio of snow to total precipitation is decreasing.

Heat waves are expected to become much more common in a region where they have
historically been rare. Thismay haves i gni fi cant | mpact raondusttidgse r egi
by changing growing conditions for staple cropsuch as blueberries and apples, and by
increasing irrigation demands. Projected warmer temperatures also can negatively impact the

dairy industry, which is a significant economic driver in thevatershed. Heat stress in cows

can dramatically reduce milk poduction and slow birth rates. Extreme cold events, defined

both as the number of days per year with minimum temperature at or below B2and those at

or below OF, are expected to decreaseNew York State modeling indicates that New York

could be3°F warmer by the 20205.

2. Increased Rainfall
Climate change is expected to increase annual precipitation across the Great Lakes region.
Relatively large increases in winter and spring precipitatioare projected by the end of the
century, with large decreases for summer months. The frequency of heavy rainfall events is
expected to continue increasing with longer dry spells in betweeRigure 2.16 shows the

8 Alden, M., Mortsch, L., SheragaClimate Change &/ater Quality in the Great Lakes Region: Risks, Opportunities & Responses.
2003

®US Global Change Research Progf@lobal Climate Change Impacts in the United St&@89

Yh Q& hLSy {LIOS /2yaSNBLiAZ2Y tflysS Hnamc

" hitp://www.dec.ny.gov/energy/94702.html
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report from the U.S. Geological Survey ahe Flooding
that occurred in Goawanda and Silver Creek after 4
inches of rain fell in August 2009.

Frrpaces o 1 el o o Fdesad lmrs s Maasrese =) g

Flash Floods of Auguest 10, 2009, in the Villages of
Gowanda and Silver Creek, New York

3. Increased Flooding
An increase in flooding is considered one of the most
probable impacts of climate change in this region.
Factors that could influence flooding include shifts in
the intensity and tracks of storms and changes in the
type of precipitation. Land conditions sth as smaller
snow-packs, less soil moisture and frozen soil when
large storms take place can also change and influence Figure 2.16USGS report on Gowanda

. . . . and Silver Creek Floods

the intensity of flooding effects.According to the NYS
Open Space Conservation Plafiglimatologists expect that even if the frequenayf storms does
not increase, the proportion of storms that become severe is likely to be greater.

A 2011 studydid not come up with a clear pattern of how climate change will alter flooding

in the future but did indicate that changes in snow packs, frazground, soil moisture and
storm tracks are all factors that could be altered by greenhouse gas concentrations and
possibly alter current flooding pattern#? In the study the United States was divided into four
large regions and the research showed some regional differences in the way that flooding has
varied with CO2 levels over the pst century. For the northeastern region that includes New
York State,the gudy shows a tendency towards increases in flooding over this period.

4. ChangingLake Levels
As mentioned previously, warmer air and water temperatures along with reduced snowpack
and shorter duration of ice covemay result in greater evaporation and oveltdower LakeErie
levels. The frequency and duration of low water levels could increase, falling below historic
low-water levels.However, increase in frequency and intensity of storm events may also raise
lake levelsat times Water level change will notbe equal among albf the Great lakes.
Considerable range in the change in lake levels is due to differences in precipitation patterns
and evapotranspiration.

5. Changing Winter Freeze and Thaw Dates

In the Great Lakes Region, later iem datesmay increasethe frequencyand intensity of lake-
effect storms, very heavy snowfalls that occur when open water in the lakes is warmer than the

2Hirsch, R.M. and Ryberg, K.R., 20425 the magnitude of floods across the USA changed with global CO2
levelsHydrolological Sciences Journ&r (1), &9.

Page 2- 33



REGIONAL NIAGARA RIVER/LAKE ERIE WATERSHED MANAGEMENT PLARKase 2

surrounding land surface. If the lakes freezmver later in winter (or not at all), more lakeeffect
events are expeted. As the climate further warms, air and lake temperatures may remain
close, in which case, the frequency of lakeffect storms may actually decrease

6. Extreme Weather Events
Studies have indicated that i f C wariabke rclimated r end s
could become increasingly volatile and unpredictable, with increases in both extreme wet and
dry events4

Existing Infrastructure in the Watershed

Dams

According to the NYS Dam Inventory (2009)here are491 dams within the Niagara River/Lake Erie

Watershed The volume impounded by the darsat the elevation of a single or service spillwag

91,530 acre feet or over 29 billiogallons ofwater.!s The oldestdamn in the recordwas built in 18(3

(South Branch Smokes Creek Darand the most recentdamswere built in 2010 (Paul Snyder Pond

Dam and Pierce Pond Dar The earliest dams were built forrrigation, fire protection, and drinking

water supply purposesb et ween t he mid 1 8Madyd@ams wwaredbuileirthell9% 0 &9 000 s

and 6 0 6he vast majorith ofthesed ams bui |t f or ARigere 2.Ttigamapoh 6 pur p
the watershedds dams and their designated purpose

Most of the dams in the watershed are small earthen dam&%J, with the remaining consistingof
timber crib, concrete, masonry, rockfillJaid up stone,and buttress stylelesigns. The Lewiston Pump
Generating Plant shown in Figure 2.18,s the largest dam in the watershed and located in the
Niagara River Sulwatershed. It was built by the NY Powr Authority in 1960 and stores
approximately 22 billion gallons of water to feed the Lewiston Hydroelectric generation facilifijhe
Robert MosesNiagara Dam is also located in the Niagara River Susitershed.

The other ten damsclassified as hydroelecteiin the watershed include:

Sweewaldt Dam on Tonawanda Creek

Haungs Dam on Cayuga Creek

Depew & Lancaster Co Dam on Cazenovia Creek

Yaws Mill Dam on the West Branch of Cazenovia Creek
Grays Mill Dam on the West Branch of Cazenovia Creek
Hyman Brothers SawMill Dam on Buffalo Creek

Brunnen Mill Dam on Eighteen Mile Creek

> > > >y D> D

¥NYS Open Space Conservation Plan, 2016
14 4
Ibid
> Normal storage capacity, NYS DEC Inventory of Dams, 2009
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Figure 2.17: State Inventory of Dams
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A Shermans Mills Dam on Cattaraugus Creek
A Goo & Hopkins Mill Dam on a tributary to Cattaraugus Creek

A Cattaraugus Creek Dam in Gowanda on Cattaraugus Creek

Mo st of t he

water shedos

other recreational purposeas shown inTable 2.7

Table 2.7: Number of Dams by Owner

Owner Number of Dams
Public Utility 2
Local Government, Private 4
Not Found 12
State 17
Local Government 60
N/A 162
Private 234
Total 491

Source: NYS DEC Inventory of Dams (2009)

Table 2.8: Number of Dams by Subwatershe

Sub-watershed Number of Dams
Sixmile Creek 5
Lower Tonawanda Creek 6
Big Sister Creek 8
Murder Creek 11
Canadaway Creek 13
Niagara River 13
Walnut Creek 13
Middle Tonawanda Creek 15
Chautauqua Creek 16
Smoke(s) Creek 17
Ellicott Creek 24
Eighteenmile Creek 33
Buffalo Creek 39
Cayuga Creek 46
Cattaraugus Creek 53
Upper Tonawanda Creek 53
Headwaters Cattaraugus Creek 58
Buffalo River 68
Total 491

Source: NYS DEC Inventory of Dams (2009)

dams

ar

e

istockegponidsy and e
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Table 28 outlines the number of dams located in each suatershed. The NYS Dam Inventory also
classifies a damdés hazard class, which indicates
or be breached. Dambds -BanthaA ajualindg alswdewet hazard fngner f r o m
damage to property) and Cqeialing a highlevel hazard (causing loss of life, damage to public
infrastructure, and property). Dams classified as D, are considered no longer functioning and
therefore havea negligible orno hazard. There are a total &87 dams classified as Hazardvel A
(low-hazard), & as level B (moderatdazard),9 as level C (highhazard), and117 as class D (no

hazard).A hazardlevel has not been assigned to 53 of the dams in the WatershBte Class C dams

included in this inventory include:

McKinley Mall Retention Pond Dam on Blasdell Creek

Lewiston Hydroelectric Generation Dam on the Niagara River

Robert MosesNiagara Dam

Green Lake Dam on South Branch Smoke Creek (work was completed on this dam in 2016)
Attica Dam (upper)on Crow Creek

Springville Dam on Gittaraugus Creek

Clear Lake Dam on North Branch Clear Creek

Fredonia Reservoir Dam on Canadaway Creek

Brocton Reservoir Dam on Slipper Rock Creek

=A =4 =4 =4 4 -4 -4 -4 4

Owners of Class C dams are required to have an Emergency Action Plans and Inspection and
Maintenance Plans implace, as well as regularly scheduled safety inspections.

NYPA Niagara Power Project Impacts & Relicensing

Prior to the relicensing of the Lewiston Hydroelectd Generation facility by the NYPAin 2007the
generation facility, its reservoir and other infrastructure were argued to be the cause of significant
environmental impacts to the Niagara RiveFEindings from environmental studiexompleted as part
of the relicensing effort identified major impairments caused ke water diversionsnecessary for
the operations of theplant.i®¢ As of a 2005 studywater level drawdowns average 1.5 feet/day just
above the intakes, up to 12 feet/day in the gorge aralbove the tailrace, up to 36 feet/daiy the
Lewiston Reservoir, and .6 feet/day at Lake @nio.'”

Due to the environmental impacts and the nf rastructureos i mitation
waterfront, relicensing included a settlemento waterfront (Greenway) communities of Western
New York of $9 nillion/year for 50 years. The settlement provides threganding Committees that

16 Many sources can be found in the Regional Niagara River Lake Erie Watershed Management Plan Atlas and Bibliography at
www.erie.gov/wmp
r Niagara River Water Level and Flow Fluctuation Study (URS Corpgazatéh
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oversee disbursement of the funds for environmental and public access projects in the Greenway
Communities,plus allocations tcErie and Niagara Countie®

StormwaterInfrastructure

The other primary martmade infrastructure impacting how water moves in the watershed is
stormwater infrastructure In the Niagara RiveiLake Erie Watershed this encompasses both
combined and separated storm sewer infrastructu@ombined Sewer Sysies (CSS) are conveyance
systems that are designed to collect stormwater runoff, domestic sewage, and industrial wastewater in
the same pipe. Most of the time, combined sewer systems transport all of the wastewater to a sewage
treatment plant, where it is teated before being discharged to a local waterbodjowever, during
heavy rain events combined systems can be inundated and includeerflow release points that
discharge untreatedvater into the watershed.Presently the Cities of BuffaloDunkirk, Lockport, and
Niagara Falls as well as the Town and Village of Lewistdmve Combined Sewer Syems, which are
discussed more in chapter 4.

Municipal Sepaate Storm Sewer Systems, or MSfor short, arestorm water conveyance systems
that are completely separate from sanitary sewer systems. MS4 infrastructure can include
underground pipes, stormwater retention ponds and roadside ditches, all of which either store or
convey water along ma-made routes in the watershedt is important to note that MS4 corneyed
waters are not treated prior to enteringheir final destination, a wateibody or tributary in the
watershed Therefore stormwater has the potential to contribute pollutants into the watershed,
including animal waste, litter, roadway cotaminants, yad clippings, fertilizers, and pesticides
Because of thipollution potential, the US Ewvironmental Protection Agency (US EPAjegulates all
municipal, industrial, and commercial stormwater discharges as part of the National Pollutant
DischargeElimination System (NPDES) under the Federal Clean Water Alct.New York State, the
NYSDEC manages the State Pollutant Discharge Elimination Sys(&RDES) under the NPDES.

All municipalities have some type oftormwater infrastructure; however communites that meet a
certain threshold for population density as outlined by the most recent US Censubanized Areas
(see Chapter 3 for a map of the urbanized argaust meet additional requirements to manage their
stormwater discharges in accordance with theéPDES These municipalities are often referred to as
ViS4 communitie® because of this designation and include the following municipalities in the
Niagara RivefLake ErieWatershed:

B A list of projects fundetly NYPA Relicensing Greenway Funds is available onlitte:4hiagara.nypa.gov
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City of Buffalo

City of Lackawanna

City of Niagara Falls

City of North Tonawanda
City of Tonawanda

Town of Alden

Town of Amherst
Town of Aurora

Town of Boston

Town of Cambria
Town of Cheektowaga
Town of Clarence
Town of Eden

Town of EIma

Town of Evans

Town of Grand Island
Town of Hamburg
Town of Lancaster
Town of Lewiston
Town of Lockport
Town of Marilla

Town of Newstead
Town of Niagara
Town of Orchard Park
Town of Pendleton
Town of Porter

Town of Tonawanda
Town of West Seneca
Town of Wheatfield

Village of Alden
Village of Angola
Village of Blasdell
Village of Depew
Village of East Aurora
Village of Hamburg
Village of Kenmore
Village of Lancaster
Village of Lewiston
Village of Orchard Park
Village of Sloan
Village of Williamsville
Village of Youngstown

Presently, all of the designated MS4 communitiese located within Erie and Niagara Counties.
Forty-two regulated entities (municipalities and largscale institutions) have joined together under
the Western New York Stormwater Coalition (WNYSC) to share resources and work in partnership
toward compliance with the U.S. Environment a |
requirements. The overall goal ofWNYSC is to utilize regional collaboration to identify existing
resources and develop programs to reduce the negatmpacts of stormwater pollution

Prot ect Phase Il Stprenwatey 6 s

A major MS4 mapping effortoy the WNYSChas been underws since 2012 to inventory allMS4
infrastructure routes within these communities to identify the paths by which stormwater is directed
in thesesystemsand will be wrapping up shortly. Tke main purpose of this is to aidnunicipalities in
track down of pollutants in these systems.

Agriculture

Agricultural land used for cultivating the soil for crops, rearing animals, or producing products makes
up a large portion of the Niagara River/Lake Erie Watershed. Approximately 36% of the land cover of
Watershed acreage is classified as cultivated croppasture/hay. These agricultural lands are often

located in theheadwaters areas of the sulatersheds as more urbanized areas are generally located

closer to Lake Erie and the Niagara River. Land use and land classification is discussed further in

Chapter 3.
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Figure 2.18tate Permits for Concentrated Animals Feeding Operations
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As part of the Clean Water Act, the US EPA regulates farms of a certain size, which are referred to as
Consolidated Animal Feeding Operations (CAFOs) and considered a sourpeiaf source pollution.
Figure 2.18shows the state permits for mediufrand largesizedCAFOs. These are defined based

upon the number of each type of animal on premises well as whether or not an operation is found

to be a significant contributor of pllutants by the New York State Department of Environmental
Conservationt®

Oil & Gas Production

The Medina sandstone rock stratum under the Allegheny plateau contains pockets of natural gas.
Figure 2.19showsthe stateregulated gas wells in the Niagara River/Lake Erie Watersh&tiere are
5,006gas wells in the Watershedanging in depth from 0 to 7500 feet with 98% of those wells under
4000 feet in deptr©

Along with production wells, the area also housesiderground vertical and horizontal gas storage
wells. Natural gas produced elsewhere is pumped into and stored in these underground wells in the
warm months when demand is low and then pumped out in the cold winter months when household
demand is high.

Figure 2.20 shows state regulated oil, brine, and storage wells in the Niagara River/Lake Erie
Watershed. Brine wells are clustered in the Upper Tonawanda Creek -Sidiershed. Storage wells
are clustered mostly within the Allegheny Plateau. This map alsadisvells that are not listed as gas,
oil, brine, or storage. There are 7,470 total state regulated wells in the Watershed. The year all wells
were drilled along with fault lines are shown in Figure 2.2XClustersof wells drilled within the past
decadecanbe found inHanover, Collins, North Collins, Wales, and Darien.

Utility Infrastructure and Rightof-Ways

Utilities such ascable, internet, electric, and natural gas oftehave infrastructure that follows
roadways. In some cases, this infrastructure recpsa separate rightof-way to reach its destination.
These rightof-ways are often wide strips ofand mowed annually to prevent trees from growing into
pipelines or wires.This mowing can isolate native habitat and disrupt the ecosystem.

The proposed construction of the Northern Access Pipeline is an example of both utility
infrastructure and a utility right-of-way that has generated controversy in recent yeafis topic has
come up repeatedly tapublic outreach events throughout the Wadrshel conducted during this
project National Fuel Gas Company applied to construct a 9&8e pipeline to connect natural gas
supplies from Pennsylvania, through Western New York to Canada. The NYS Department of
Environmental Conservation denied the pemit in April 2017 citing concerns about the impacts of

¥ pefinitions can be found herdttps://iwww3.epa.gov/npdes/pubs/sector_table.pdf
2 pata Source: NYS DEC, 20p://www.dec.ny.gov/energy/1603.html
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Figure 2.19 State Regulated Gas Wells
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Fgure 2.2: State Regulated Oil, Brine, Storage, and Other Wells
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