REGIONAL NIAGARA RIVER LAKE ERIE WATERSHED MANAGEMENT PLAN (Phase 2)

Table of Contents

Chapter 1: INrOdUCHION. .........ccoviiiiiiiiiiiiiccc e 1-1
Watershed Overview — What is a Watershed? ...........cccooooiiiiiiii, 1-2
Historical COMEEXE .....cooiiuiiiiiiiiiiiiiicc e 1-3
Purpose of @ Watershed PIan ..........ccoooiiiiiiiiiniieeete ettt 1-3
Watershed Planning PrOCESS ..........ccccveiriiiiiiinieiniiineiicieeieete ettt 1-4
MethOdOLOZY ....cveuiiiiiiiiiicc ettt 1-5
Watershed Management Plan COMPONENLS ........ccevverieiiieiiiniieiniineieietetee ettt e e 1-7
Advisory Committee & Public INVOIVEMENL .....c.ccevviiiiiiiiiiiiiiiiccccceceeeeee s 1-8

Chapter 2: Watershed Characterization ...............c.ccccocoiriiiniiiiiiniiceeeeeeee s 2-1
Watershed Boundary & Sub-watersheds ..........ccocevivininiiniiniiiiiiiinineccceesee e 2-1
Geology & TOPOZTAPRY ...c.oeuviuiiiiiiiiieiiiieeee ettt sttt st 2-5

GEOLOZY ...ttt ettt 2-5
LANALOTINIS. ...ttt ettt b bbbttt b e ea et be e ten 2-6
CommOon ReSOUICE ATAS ......coeevviruiriiiiiieieiietcte ettt sttt et sre s 2-8
SOLLS ettt h e bbbttt eb e st be bt b bentens 2-10
EXOSION/SIOPE ...ttt ettt 2-10
HydTOgrapRhy .....cocooiiiiiiiieicciee ettt sttt s 2-14
Surface Hydrology .........coccevieimiiniiiiiiiiiciieectsette e 2-14
Sub-watershed DeSCriPtions.........coueruiieieiririeenereseee ettt ettt ettt saeeens 2-14
GTOUIAWALET ...cniniiieiteiceerteet ettt ettt ettt et st b b sae ettt s st besaenens 2-19
Lake SEICRheS ......cucuiiiiiiiic e 2-21
WELIANUAS ..o 2-21
FLOOAPIAINS ...ttt ettt ettt sttt st be b saen 2-24
Climate & Precipitation......c.ccoioiiieiririnertetenctetete ettt ettt sttt 2-26
ClImate CRAmEE......c.coueuiriiiiieiiicirteete ettt ettt b et bt be e 2-32
Potential Emerging Climate Change IMpacts ........cccccveireinerineniiiniienceneeseeeeesee 2-32
Existing Infrastructure in the Watershed ..........cccocoiriiiiiniiiiiccceecceene 2-34
DIAIINIS vttt st b e ettt s n et r e sreene b enee 2-34
NYPA Niagara Power Project & Relicensing ..........ccceevevveenieuinieineinieinieineineiereeenennes 2-37
Stormwater INrastrtiCture. ........coueviiiiieieieie et .2-38

Table of Contents - 1



REGIONAL NIAGARA RIVER LAKE ERIE WATERSHED MANAGEMENT PLAN (Phase 2)

AGTICULTUTE ..ottt ettt ettt ettt st sae st aes 2-39

O1il & Gas Production ..........cccceeiiiiiiiiiiiiiiicccc e 2—41
Utility Infrastructure and Right-0f-Ways ........cccccocininininiiniiiiccccee 2-41
Transportation INfrastriCture ..........ccoceeiriririirinicceee et .2-45
Navigational Channels, Harbors, and Shipping Infrastructure ............ccccecevuevvenieniecinenennnn 2-45
Chapter 3: Population and Development in the Watershed .............ccccocooiiiiinnniniicee 3-1
Population Characteristics of the Watershed ........c.cocoiiiiniiiiniiii e 3-2
Historic & Current Population TTends ......c..cocceoerieririiiienieieienteei ettt 3-2
Population DENSILY ......ccccevieiriiiriiiiieiieieiee ettt 3-4
Development TIEIAS ......cceveriiiieieiriieieeertest ettt ettt ettt ettt ettt s b ettt et nae 3-5
Watershed Land COVET ..ottt 3-10
Land Cover by Sub-watershed ...........ccooiiiriiiiiiiiiiiiiiiecceee e 3-10
IMPErVIOUS COVET ..ccuiiuiiiiiiiiiiiieterteete ettt sttt e ae st be st ne e s ne e 3-13
Riparian Lands ASSESSIMENT .........ccueeeririirtirtirierieieiteieete st stestestet et eseesesbessessestentesteseeseesessessessensens 3-16
Watershed Land Uses / Property Classes..........cccccourueiruiririiniiinieinieinieinieesieeeieeseeevee e 3-17
Land Use by Sub-watershed............ccccccooiiiiiiiiiiiiiiii s 3-20
Other Adverse Land Uses, Sites OF FaCIlities. ... .uuuuun e eenens 3-22
Lands Protected from Development...........ccecueiriririnieniinieieieieteenteeseteseeee ettt 3-24
Chapter 4: Water QUality ..........cccocoiiiiiiiiiiiiiiiic s 4-1
Water Classification & Quality ASSESSIIENT ........cceeverieieieieiriieientenrentererete e s e et e saeas 4-1
NYS Waterbody Inventory & Priority Waterbodies LiSt.........cccecevererenenienienenenencnennenne. 4-4
Water Quality Monitoring for Baseline Data ...........cccoceeiviviiiiiiiiiiiiniiinccecns 4-14

Total Maximum Daily Loads (TIMDLS) .......ccccceeuriirieniriininieinieenietteesetseee et 4-14
Aquatic Habitat — Water Quality INdicators ......c..coceeverueeieieiirinininenenieiceeeeeeeeeseeseees 4-17
Water Quality of Wetlands & Smaller Lakes and Ponds ........cccccceceveveninienininnncncncnennee 4-20
Groundwater QUALILY .......ccccoieiriiriiniiieieee ettt ettt 4-21
Beach Water Quality SAmpling ........cccccevevieiriiinieiniiinicictce et 4-23
Drinking Water SUPPLIES.......cccoeoiriiiiiiiiiciiecttceetcc et 4-23
Areas Of CONCEITI (AOCS) ..ccuuieieiieerieeieeeiee et eteeeteeeteeeteeetteeveeeveeeveesveesseeesseesseeseesseesseesaneens 4-25
Buffalo River Area of CONCEIT .......cccociruiririirieiciiicteereees et 4-25

Niagara River Area of CONCEITL ......cccccuriirieririeniiiinicinieenictetee et 4-28

Table of Contents - 2



REGIONAL NIAGARA RIVER LAKE ERIE WATERSHED MANAGEMENT PLAN (Phase 2)

Binational Water QUality REPOTLS .....cc.ccueiririiririinieicicicieeete ettt 4-30

Fish CONSUMPLION ...cueruiiiiiiiiiieicietete ettt ettt 4-31
Causes & Contributors to Water Quality Impairments ..........ccccceeveeieieieininienenenicneneeeeeeenenne 4-32
TYPes Of POLIULION .....cc.oouiiiiiieiiiieitcectcee e 4-32
SPEDES Facilities & Other Permitted Discharges ........cc.coccevevevierieiieienincnincncceeeceeen 4-34
Combined Sewer OVerflows (CSOS) .....ccueiieriirieiiieeieerieeseeseeeresreereesseesveesseessaessnessesssenns 4-38
Sanitary Sewer OVerflows (SSOS) ......ccueerireririerieieieieenesesteteteee et 4-41
Stormwater Infrastructure and Municipal Separate Storm Sewer Systems ............cccccucuue. 4-42
Transportation Infrastructure IMPacts .........ccccveceeirininineniicicceeeecee e 4-44
Agricultural OPerations.........ccecveiruiriiniirienieieieiete ettt ettt 4-45
Historic Contamination (Brownfields) ........c.ccccceevieiienieiiieiicieeeecreecee e esre e 4-49
IVIIIIIE ot 4-52

Oil & GaS PrOAUCLION ....coueouiiiiiiiieieicieeecteeseeee ettt 4-53
Utility Infrastructure and Right-0f-Ways .......ccccccecirininininiiiiccccee 4-54
DIAINS .ottt s s st ae st aesre e 4-55

West Valley Demonstration PToject ... 4-55
NYPA Niagara Power Project Impacts & Relicensing ...........cccoceeevecirenncneeniecnccnncennne. 4-57
Thermal INCIEASES .....cc.evvirtiiiieieiteeet ettt sttt ettt ettt ettt be e 4-57
Erosion & Sedimentation...........coecuerieiririirenienieiereteteestestestete ettt st 4-58
INVASIVE SPECIES....eiiuiiuiiiiriieieiiiiete ettt ettt sttt e b et sa e st e sresaeesne s 4-61
Emerging COntaminants.........ccoeuivieiiiiiiiiiiiiienicsieicte st 4-62
Climate Cham@e.......ccouiuirieiiieiiieietctrtete ettt ettt 4-63
Chapter 5: Ecology & Biology of the Watershed ..............cccccccooiiiiiiiiiiiiic, 5-1
Ecological Regions within the Watershed ...........cccocccieeniriiiiiniiiniiicccccccee 5-1
Watershed BiOlOZY .......cccoeiriiimiiiriiiieiieicteeet ettt 5-4
FASHL oo s 5-4

BITAS .ottt et b bttt nes 5-10
MaCTOINVETTEDIALES ......ocvuiiiiiiiiiiiiiic e 5-20
HETPLILES .ottt ettt sttt 5-23
IMAININALS ..ottt ettt sttt 5-27
BOTAMICALS ..ttt st 5-30
Species Listed as Extirpated, Threatened, Endangered or Of Special Concern .......ccccceceeverucnuennen. 5-46

Table of Contents - 3



REGIONAL NIAGARA RIVER LAKE ERIE WATERSHED MANAGEMENT PLAN (Phase 2)

INVASIVE SPECIES ..veuvieuieiieiteteeiteteet ettt ettt ettt ettt ettt b e st e st e bt et sbe et e besaeenaesbeeae 5-49
Zebra Mussels (IMOIIUSK) .....ccuviviiiiiiiiiiciecece ettt s 5-49
Quagga Mussels (IMOLIUSK) .....cc.ccoeiririririiiiiiiicicicienteeeeeee e 5-50
Round Goby (Fish) .....cocooeriiiiiiiiiiiiicccecce e 5-51
RUAA (FISH) 1evvieieeiieteceeeee ettt et e te et s ta e s a e et et e b e e ba e beestaesaneennen 5-52
Asian Carp (Fish) oo 5-54
Eurasian Ruffe (Fish) .....ccooooiiioiiieeeeee et 5-55
Spiny Waterflea (CIUStACEAN) .......ccceeerueeueruerienieieieteierieetesresteeetet et see s 5-56
Hemlock Wooly Adelgid (INSECE) .....cceoevuerierieiiiiiiiiiriiccnieteeeeeeeeeceeeeree 5-56
Emerald Ash Borer (INSECL) .....covevuieiieiieiieeieeie et et et e ereeveeveeveesveesreeeaeerneeveens 5-57
Eurasian Water-milfoil (Aquatic P1ant) ......c.ccccceveiirineneneneneeieeeenceeseeenes 5-57
Curly Leaf Pondweed (Aquatic PIant) ......c..cccccceceeiririninininencicieiecncceneeenee 5-58
Frogbit (Aquatic Plant) ..ot s 5-59
Water Chestnut (PIant) ........cccooeoiiiiiiiiiiii ettt e 5-59
HydFilla ..ottt 5-60
Mugwort (PIant) .......cccoeoiviiiniiiiiiciictcc et 5-61
Japanese Knotweed (PIant) ..........ccccoceverieniinieiiiiiiiiiieinineneieeeeeee e 5-61
Non- Native Catails ( PIant) .........ccccooiiiiiiiiiiieiieeeee et e 5-62
Giant Hogweed (PIant) ........ccccoeiviiiniiiniiiincicieeeee e 5-62
Common Reed (PLant) ........coviieiiiiiieceeeecee ettt ettt ettt et e v eevneeenee e 5-63
Purple Loostrife (PIant) ........ccccoeoeiiiiiiininininienicieceeee ettt 5-64

Watershed Ecological CONAItIONS .......cccouerieieiiiriininiinicieieietet ettt 5-64

Niagara River Watershed ASSeSSIENt .........ccceiiiiiiiiiiiiiiiiiiiiiiccccs 5-65

Threats IAeNtifICAtION ......cccecieeirieriieieteriee ettt ettt ste s sessesseeseeseessesseensenses 5-68

Niagara River Watershed Conservation ObjJECtIVES .........ccccoeeueriiiririnenenenieieieeeeeeenenne 5-69

Sub-watershed Evaluations ..........ccoccevieiierierienieeieieeeee ettt 5-70
Eighteen Creek Sub-watershed ..........cococeiiviiiiiiiiiiiiiccceeeee 5-70
Buffalo River Sub-watershed ..........ccooiiiiiiiiiniieee e 5-73
Buffalo Creek Sub-watershed ...........cocoevivinieniiiiiiiiieeeeeee e 5-76
Cayuga Creek Sub-watershed .........cccoceeininiiniiiiiiiiiccce e 5-78
Upper Tonawanda Creek Sub-watershed ..........cccocevirininincninineinnccncncee 5-81
Middle Tonawanda Creek Sub-watershed ...........ccccocevivinininininieeeccee 5-83
Lower Tonawanda Creek Sub-watershed ..........ccccooiriiiiiniieiineeeeeeeeeee 5-86
Murder Creek Sub-watershed ..o 5-89
Ellicott Creek Sub-watershed ..........cccoevirinieniiiiiieineeeeceee e 5-92
Smokes Creek Sub-watershed ...........coccooiiiiiiiiiii e 5-94
Niagara River Sub-watershed ............cccoeoieiiiiiniiiniiniincicccceecns 5-97
Big Sister Creek Sub-watershed ..........cccoccveiiniiininincniniiccecececeeeene 5-100
Cattaraugus Creek Sub-watershed ..o 5-102
Headwaters Cattaraugus Creek Sub-watershed ..........cccccviiineiniincnncnncnnee. 5-104

Table of Contents - 4



REGIONAL NIAGARA RIVER LAKE ERIE WATERSHED MANAGEMENT PLAN (Phase 2)

Walnut Creek Sub-watershed ...........ccccooiiiiiiiiiiiniiicee 5-106

Canadaway Creek Sub-watershed ..........cc.cccoeviiiiiiiiiiiinininiiicicccee 5-108

Chautauqua Creek Sub-watershed ..........ccccovieiiiiiniininiicceeeeee 5-110

Six Mile Sub-watershed ..........ccccccoiiiiiiiiiiii e 5-111

Chapter 6: Assessment of Local Laws and Practices affecting watersheds .............ccccoevevveinccnncncns 6-1
Regional Niagara River/ Lake Erie Watershed Management Plan Municipalities ........................ 6-1
Assessment MethodOlOZy .........coeririiiiiiririreeeeece ettt 6-3
Municipal Role in Water Quality COntrol........c.ccoecueiririrenenenieicieieeeereeesee et 6-4
General Assessment of Local Planning & Development Tools .........ccccccecevineniinieniincnnenne. 6-4
Local Laws, Practices, and Programs that affect Water Quality........ccccoccevevenienienieciiinninincncnnens 6-14
Open Space, Conservation and Natural Space Planning & Preservation...........cccceccvueee. 6-14
Sewer and Water INfrastriCture ..........ccccoeiviiinieiniiinicicceece e 6-14
ONSIte WASLEWALET ....oouveuieuiriiiiieieieteiteitee ettt sttt ettt ettt s b s sae st est e e saesbesaenens 6-15
Environmentally Sensitive Areas Hazard Planning & Floodplain Management ................ 6-16
Environmentally Sensitive Areas: Wetlands and Riparian Areas ..........ccccccecevceeveninennennene 6-17
Stormwater Management and Drainage .........ccccoceevevierieieiiirieininenieteeeree e 6-17
Erosion and Sediment CONLIOL .......cccceeieuiviriiniiiinieiicisictseere et 6-18

Road MaINteNANCE ......cceeuiriiriiriiiiieieieieitee ettt ettt ettt b e sa et eaeebesaesbesaenen 6-20

Junk Yards & Waste StOTAZE .......cccceeririerieniiieiiieeniententetereee ettt saeaens 6-20
Mining & DIAllNgG .....ccoviiiiiiiiiiiiiic e 6-20
AGTICULTUTE ..ottt sttt et ae s 6-21
Forest Management .........cccccccoeiiiiiiiiiiiiiiiiiieice e 6-22
Boating & MATIIAS ...cccevvirieriirieiiiieienit ettt ettt st r e sttt re s a e b 6-23
In-Depth Assessment of Local Planning & Development Tools..........ccccecevirenineneniccieincnnenne. 6-23
Town of TONAWANAA.......c.ooiiiiiiiiiiccee et 6-25

City Of LACKAWANIIA ....cueiiiiriiieicietetetet ettt sttt et et be s aen 6-29

City of Niagara Falls.........ccoeoimiiiiiiiiiiiiiiecieccecrc ettt 6-33

City of North Tonawanda...........cceeeireieinieiniiieicencterce ettt ne 6-37
TOWD Of SHELOM....cviiiiiieicie ettt 6—42
TOWN Of EIMa....c.oiiiiiiiiiiiiiiiii e 6—45
TOWD OF INEWSTEA ...ttt sttt 648
Town of Grand ISIand........c..coeiriiirininic et 652
ToWn Of COIAEN ......oviiiiiiiiici s 6 - 57
Village of WillIamsVille......cc.ccueiiiiiiiniriicieieieee ettt ettt 6-61
TOWD Of BAtAVIA ..veviiiiiicicicete ettt sttt 6 - 64
TOWN Of BEtRANY ...ttt 6-67
TOWN Of OrangeVille.......coueiiiiiiiiirieteeeee ettt ettt aene 6-70

Table of Contents - 5



REGIONAL NIAGARA RIVER LAKE ERIE WATERSHED MANAGEMENT PLAN (Phase 2)

Village of SPrINGVILIE ...c..couiiiiiieiiieeeee ettt 6-74
Town of Concord ..o 6-78
Town of Holland ..o 6-82
Town of Westfield ..o 6-86
Town of YOTKSRITe ....cooviiiiiiiiicc s 6-91
Model Regulations & RESOUICES .......c.coerueruirienieiiiieiieienieeentertetetet ettt ettt sae v naens 6-94
Additional Organizations and Agencies involved in Watershed Planning & Protection ........... 6-96
Local Organizations & AGENCIES ........ccceviriruieiriinieniiieieieeeteestesre et snens 6-96

State Organizations & AGENCIES ........ccccuiiiuiiiiiiiiiiiiiiiie s 6-103
Federal Organizations & AENCIes ........cccccveiruiiirieiiiiiniiiiceeteeeteee e 6-107
International Organizations & AENCIES ........cccevevverveieieieininenerteerereeee e 6-110
Environmental Organization .........cccoccceeireiiniiniieniniieceeeee et 6-111
Additional Organizations ...........cccceeeerieuinieinieinieerieeeee ettt 6-112
Chapter 7: Watershed Projects INVENOTY ...........cccociiiiiiiiiiiiiiiiiiccc e 7-1
Chapter 8: Watershed Management Goals & Recommendations ...............cccoevenieiniincincinncnnnene. 8-1
KeY FINAINGS ...ttt ettt ettt sttt st s 8-1
Prioritizations of Sub-watersheds..........c..cocoieiiiiiiiiiiiii e 8-28
Metrics for PrioritiZatiOn .......ccecirueirieiiiiiiieiecieeeeete ettt 8-28
IMPErVIOUS COVET ....cocviriiiiitiiiieiiitet ettt ettt be st ae s bt et a e st esnesaeennes 8-28
FOTeSt COVET ..ottt 8-29
Industrial Land USe........c.ccccirieinieiniiiiiieiiieeetieee ettt 8-30
Protected Land ..........ccociiiiiiiiiiiii s 8-30
Stream DEenSItY ......cccouiiiiiiiiiiiiiee e 8-31
R0ad/Waterway CrOSSIIES. .....ccueuteririirieriiteieieiteiteiesteetest ettt et ss e sttt s s e s e 8-32
ReMEdIation SILES.....ccucouiiiieiiriiriietertete ettt ettt st b ettt 8-32
OVETALl SCOTINE ....evitiieieieieetete sttt sttt ettt et sa sttt saesbesbenens 8-33
Prioritize for Protection and Preservation .............ccccccevviiiniiiiiininiiciicccieccieean 8-33
Prioritize for Addressing IMPairments .........cccccceeeeririenienienieieietee ettt 8-34

Table of Contents - 6



REGIONAL NIAGARA RIVER LAKE ERIE WATERSHED MANAGEMENT PLAN (Phase 2)

Chapter 9: Management Plan Phase 3 Strategy .............cccooiiiiiiiiiiiiiice, 9-1
Watershed Quality Monitoring and Modeling..........c.cccocueiiinininininiiiiiiiinnenecceeeeeeee 9-2
Sub-watershed PIanming ..........cccecueiiiiininiiniiniiciciceeee et 9-2
N EXE SEOPS. .. euttiuteteetteteet ettt ettt ettt et e bt e bt et et eat et e s bt et e bt eht e bt e bt et e s bt e a b et e sht et e bt e at et e e bt et e bt et entes 9-3
Structure for IMplementation ........cceverirertirierieieieeee ettt ettt ettt et be e aen 9-6

Regional Watershed Plan Manager ..........cocceeverieieieinininenicneeteteeee sttt 9-6
Key Stakeholders and Implementation Partners............cccceceeieininenienienicnieieieenceenennees 9-6
FUNAING .ttt sttt ettt ettt s b et 9-7

BIBLIOGTAPRY ..ot B

ADPPENAICES ...ttt b ettt A-R
NOAA Land Cover Classification Definitions ...........ccccceeveririniniininienieiiinieeneseseerereeee e A
Standard Operating Procedure for ArcGIS Impervious Cover Analysis .........ccccceevvevueeneincinnennnene. B
Total Maximum Daily Load DiSCUSSION.........cccoeiriiiiriiirieiiiiciicieeeeeectee e C
Erie County Water Authority 2018 Drinking Water Report.........cccccceuveviiinieinieinicinicinccneeneen D
Buffalo Water Authority 2018 Drinking Water Report .........cccccevevivininienienieinieenescieiceeeeeeeenen E
Site Plan Review (Zoning Ordinance) Models............ccceoueriiiiirininininieieieeeteenesrereeee e F
Model Subdivision OTdiNanCes..........ccceeueuirieuirieirieinieinieirieetet ettt et ne G
Openspace/Conservation Model Ordinances..............ccceeirueirieirienieeniienieeneeseeseeste et H
On-site Wastewater Model Ordinance ............cceeeiruerieienieinieinieineeneteeeeetetee et I
Flood Regulation Model OTdinamnce ............coeeueeueieiriiininiinenieteieeee ettt sttt sae s J
Wetland Model OTdINamnCes...........coueouerieieieirininienienctetetet ettt ettt s sae et ene e K
Riparian Buffer/Shoreline Protection Model Ordinances............cocceveeveruerienieieenenenenienieeeeeeeeeeeenes L
Stormwater Management, Sediment and Erosion Control Model Ordinances...........c.cccceveuvrreennenenn M
Model Ordinances for Steep SLOPES .......cceriruerierieiiiiiriteerterte ettt N
Model Junk Yard OFdINAmCeS ......cc..eooveeeeuiieeieeeieeeeieeeeeteeeeeeeeeteeeeteeeeeteeeeteeeeseeeeseseeseseseeeesseeeeseeensseenn @)
Model Ordinance for Logging/Silviculture PractiCes ........c..cccecueiririneninienieieenieenescececeeeeceene P
Model Ordinances for Marinas, Boat Launches & DOCKS.....couvveeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeaeees Q

Evaluation Charts for In-Depth Municipal Assessments of Laws and Practices Affecting Water

Table of Contents - 7



REGIONAL NIAGARA RIVER LAKE ERIE WATERSHED MANAGEMENT PLAN (Phase 2)

This page intentionally left blank

Table of Contents - 8



