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EXECUTIVE SUMMARY

Upper Ganargu&reek is a Class C stream with impacts that sgedfication to determine the
extent of pasible stress taquatic life.Theb, 59/ NBLER2 NI a GKFG GKS
nutrients (phosphorus), silt/sediment, dissolved oxygen/oxygen demand,aamohonia. The
allegedsources of the stressare construct (development), urban storm runoff, agriculture, and
municpal. Forthis assessment, water quality samples were collectethigteen (13) locations
from March 2018to August2018and May 2019 taluly2019 The samples were analyzed for
total phosphorus, totalnitrogen, nitrate + nitrite, and total sysended solid. Total Kjeldahl
Nitrogen was determiné by finding the difference be&teen totalnitrogen and nitrate + nitrite.
Totalphosphorus nitrate + nitrite, and total suspended solidsncentrations observed idpper
Ganargua Creekere noticeably elevateth the main channel ofhe stream systemNitrate +
nitrite concentrations wre also elevated in the tributary stream&.comparison bigveen ron-
event and event conditions suggeghat some constituents can be diluted duringtense
precipitation eventsA maprity of the soisin the watershed have moderate infiltration ratesdan
moderately lowrunoff potential. Over halfof the Upper Ginargua Creelwatershed is composed
of agricultural land useThere is approximatelyl,678 acres of protected wetlands in the
watershed that play an important role in water fdtion and nutrientrecycling.There are two
entities that have SPDES permittdischarges in thevatershed the Town of Macedon and a
mobile home parkRunoff from cropland was observed as a potentialrsewf nonpoint source
pollution. Water quality impactsby agricultural livestock operations could be attributed to
unsuitablegrazing practicesconfinement areasand runof from heavily used areaghe Town
of Macedon is MS4ermittee that is required ¢ develop and implementa stormwater
management plan to reduce the imgiaof stormwater runoff on receiving waterbodies
significant amount of the land use in the watershed can be considered rural, where the proper
management and upkeep of onsite wastdemtreatments systems is important to protecting
water quality. Streamcorridor @nditions show that there are a number of streambank
stabilization issues that are affecting or will soon affect private and public property.
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INTRODUCTION AND BKAGGEROUND

The health of our waters is the principle measure of how weslonthe land.

- Luna Leopold

A watershed can be defined as any land area in which wdrns to a common poinWWhen
beginningto look at how land is managed @arthe resulting impats upon water quality it
becomes increasinglglear that what is donen the land will ultimately affect the receiving
waterbody. The concept &vatershed Managemeris to look broadly at the multiple land uses
(agriculture, devalpment, etc.) to determie the effects and to find ways to mitigatethose
impactsto protect these waerbodies.

Through a combination dfeld work, resource evaluatioand mapping, an assessment of the
watershed can help determine and outline upla@adtions that affect water quéty. This
WatershedAssessmernthen serves as the basis fprioritizing corrective measures arfohding
appropriate funding opportunities to address sources of pollution within the watershed.

The resulting document will expectantly serve as a guidébneestoration and improvements
within the watershed, which will ultigtely improve the water quality and ecology.

STREAM AND WATERSHED CHARACTERISTICS

Upper Ganargua Cre¢87040013 originates at the confluence of Great Brook (0®B4), Fish
Creek(07040037), and Mud Creek (07®@030) near the intersection of PlasteMill Roadand
State Route 96 iWictor, NY Upper Ganargua Creek (UGIG)vs northhwest anddrains into the
ErieBarge Canal at the Maceddétalmyra Aqueduct ParR§85 Route 31, Palmg, NY 14522).
The UGC watershed, excluding Great Brook, Fish CregKylad Creek, 149,634 acresnd the
main channel is 12.5 miles in lengttinor tributaries to UGC include twstreams on CreeRoad in
Macedon Trapp Brookon Erie Street between Pady Laneand JupiterDrive Victor Roadsouth of
Canandaigu&oad Farmngton Roadsouth of VictorRoad and Route31 between KemPriveand Victor
RoadUG(has 34.8 miles dfibutary streams The entire drainage basin of U@&teat BrookFish
CreekMud Cre=k is 78,963 acres and originates as far south ash®Rnigtol, Ontao County, NY.
This includes the towns of Bristol, Canandaigua, West and East Bloomfield, Farmingtam, Vi
Macedon, and small portions of Mendon, Perintdfanchester, and Palmyra.

The area of interest for this assessment is the main channel of Uppear@ua Creek that
extends from near Allen PadghaRoado dzLJAa G NB I YO G2 GKS ON&R®B| Qa 2d
Palmyra.

STREAM MORPHOLOGY AND CLASSIFICATION




Upper Ganargua Creek is a fourth order stream. Using USGS StreamStats
(https://streamstats.usgs.gov/s¥/ UGChasthe followingapproximate bankfilstatistics:

Bankfull Aea: 150ft.2
Bankfull @pth: 2.91ft.
Bankfull eamflow: 509 ft.3/s
Bankfull Wdth: 51.8ft.

StreamStats also estimated thatalmean annual runoff fathe basin is 11.9 inches.

Using USGS Quadrangle topographic n{dfescedon, Palmyra, Victor, and Farmington NY5 7.5
minute series), the slope of the mashanné of UGCwas found to be approximately 0.044
percent. The slopes of theributaries to this stram range from apmximately 0.51to 0.76
percent.

New York State Department Bhvironmental Conservation (NWECPR008 Oswego River/Finger

Lakes Basin Watbody Inventory/Priority Waterbodies LReport (WI/PWL)classifiedUpper

Ganargua Creeks a C stream withMINOR IMPACT®at stress aquatic lifAppendix I)For Qass

C wakrs, the best usage is fishing.¢ KSaS ¢ 4§ SNB &KI f lfish,&arfs wildlder (| 6t S
propagation and survival.lhe water quality shalldsuitable for primary and secondary contact
recreation, although other factor¢ @ f A YA G (GKS dzaS T 2 nDivisikirSoh S LJdzN.
Water, Section 701.8). I G S ND 2 RMINGR IMRACES WNBE ¢+ GSNA sAGK af Saa
impactsareapJr NSy > odzi dzaSa INB adoAftf O2yaARSNBR Fdz f &

The Waterbody Inventory Data Sheet {d&Cstates that thetype of pollutantsare as follows:

Known: NUTRIENTS (phosphprus
Suspected: Silt/Sediment
Possible: D.0./Oxygen Demand, Ammonia

Nutrients are expressed ab& major pollutant of concernhe Data Sheet states that teeurce
of the pollutantsare:

Known: CONSTRUCTION (development), URBAN/STORM RUNOFF
Suspeatd: Agriculture, Municipal

The Data Sheet indicates tiResolvabilityof the impairment requirs the evaluation of possible

solutions and/or the development of management actidEEDS VERIFICATION/ST.UD¥

Resolution Potentialoted isMEDIUM meanirg the resources necessary to address the problem

are beyondvhat are curently available¢ K BurthérDetail®@ a SO0 A2y 2F GKS 5F Gl
discussing thapast water quality impacts iblpper Ganargua Creeakere a result of suburban
development inthe town of Victor and from municipal discharges from Midad Farmigton.


https://streamstats.usgs.gov/ss/

TheVillagesof Victor and Farmington Wastewater Treatment P&RYWTPhavebeen updated
andare meeting permit discharge limits

WATER QUALITY

Upper Ganargu€reek was selécSR F2 NJ | & a Sa &Y Dpyfdctivaio-cantplete ahy {2 / &
inventory of the NYS Barg€anal Corridor of Wayne Counijhiswatershed assessmentas
designed toevaluateand further identify potentiahutrient and sedimensources that impet
the stream.The thirteen (13 sampling sites were chosen based on location alongntlaén
channel, at the outlet of sulwatersheds, and safety/ease of acceBgy(ire 1 and Appendix).li
Samples were collecteat the 13 locations fromMarch 2018 to Augus2018 and May @19 to
July 2019A total of 9 sampling efforts were completed betwedhe previously statedlates
Sampling was completed to reflect random seamomariations in water qualitySampling
included collectionduring wha could be classified as "Eventtondtions (i.e. noticeable
precipitation runof). Water samples were not dected during winter months Samples were
transported on iceo the water tiemistrylaboratory atUpstate Freshwater Institute in Syracuse,
NYfor water chenistry analysis of totlaphosphorus (TP), nitrate + nitrite (NQtotal nitrogen
(TN), ard total suspended solids (TSSptal Kjeldahl Krogen (TKN) was determined by finding
the difference between TN and N ariability existed in the concentiians ofconstituentsfrom
the 13 sampling sitesThis ismost likelydue to differences in land uses aglas point and
nonpoint sources acrasthe watershed.

Figure 1Upper Ganargué:reek Watershed and Sampllng Sites

Legend - .
©  Sampling Site HE ol 4351 uecoa

:

|#] = Upper Ganargua Creek
7\ Watershed Boundary (Palmyra to Victor) |38
Roads




For samples collected along the main channel ofggp Ganargua Creek (UGC QUGC
07), sampling site UGC 07 is used &tablish stream water quality entering Wayne
County and eliminating what is poterally contributed from upstream in Ontario
County. Tributary streams that originate in Ontario Coungx( Trapp Brook) have only
a single outfall location. Further assessmenf these drainage basin contributions may
require a linear sampling protocol atressed stream analysis.

Table 1a.Mean, Nonrevent concentrations for Upper GanargGaeek
from Mard 2018 to August 2018 and May 2019 to July 2019 and Mea
Non-event corcentrations from various Wayne County tributaries.

UPPER GANARGUA CREEK-PONONEVENT
TP TN NOx  TKN TSS

SITE ID (Mg/lL) (mg/L) (mg/L) (ug/L) (mg/l)
UGC 01 188.1 2.608 1.993 615.0 455
UGC 02 199.3 2568 2.000 568.0 415
UGC 03 1915 2.408 1.866 5420 321
UGC 04 181.7 2.268 1.706 562.0 318
UGC 05 1975 2.618 2.024 690.0 34.1
UGC 06 188.0 2.960 2.408 5520 29.2
UGC 07 1715 2920 2.356 5640 222
CRK 01 51.8 1.097 0.493 6034 8.1
ALD 01 59.6 1.646 0.984 6622 74
TRP 01 835 1938 1.271 667.2 12.1
RT31 01 32.3 2070 1.439 6315 36
VCT 01 79.9 1678 1.240 5735 7.7
FRM 01 37.8 1.420 0.889 531.0 10.6

WAYNE COUNTY TRIBUTARIBSEVENT
TP TN NOx  TKN TSS

Waterbody (hg/L) (mg/L) (mg/L) (pg/L) (mgl/L)
Canandaigua Outlé@9-#0 47.8 N/A~ 1032 590.2 3.0
Glenmark Creelg9-4®0 39.2 N/A  0.774 535.9 3.2
Crusoe Creel@9-¥0 103.5 N/A 0.110 12019 34
Black Brook9-W0 55.3 N/A  0.464 848.7 11.0
Red Creek Ea19-®0 127.7 N/A 0282 9399 4.4
Red Creek We$B9-¥0 98.5 N/A  0.238 7104 32
Salmon Creek We&0 N/A N/A N/A N/A N/A
Maxwell CreekO 252.3 N/A 0340 754.0 2.0
Ganargua Creek Lowd#2-®3 61.4 N/A  0.790 4482 11.2
Red Creek Wesk6-®7 70.0 1.198 0.22 9764 94
Red Creek Eat7-¥8 269.5 1.018 0.161 8564 5.1




Tablelb. Mean, Event concentrations for Upper Ganar@iraek from
March 2018 to August 2018 and May 2019 to July 2019 and Mean, N
event concentrations from various Wayne County tribigar

UPPER GANARGUA CREEK-POB/ENT
TP TN NOx TKN TSS

SITE ID (Mg/lL) (mg/) (mg/L) (ug/L) (mglL)
UGC 01 1045 2.015 0.941 1073.8 390
UGC 02 118.8 2.085 1.021 1063.8 32.8
UGC 03 108.1 1948 1.071 8765 37.6
UGC 04 104.6 1.873 0971 901.8 37.2
UGC 05 08.3 1.014 0.881 10140 43.4
UGC 06 94.7 1718 0.771 947.0 405
UGC 07 93.6 1.442 0.710 10223 353
CRK 01 16.7 0911 0.346 5645 6.5
ALD 01 319 1405 0.454 951.0 12.8
TRP 01 453 2.000 0.821 11795 10.2
RT31 01 350 2148 1251 8965 6.6
VCT 01 80.9 2.148 1.082 743.0 13.9
FRM 01 28.1 1565 1.009 5565 7.3

WAYNE COUNTY TRIBUTARIES EVENT
TP TN Nitrate ~ TKN TSS

Waterbody (Mg/L) (mg/L) (mg/L) (pg/L) (mglL)
Canandaigua Outlég9-#0 723 N/A 1.795 1449.0 13.6
Glenmark Creel@9-@®0 91.4 N/A 0.793 800.8 20.5
Crusoe Creel@9-w0 1385 N/A 0.170 10679 7.5
Black Brook@9-¥0 70.3 N/A 0.828 968.6 17.7
Red Creek Ea¥19-W0 132.6 N/A 0.489 8424 9.8
Red Creek WesB9-W0 110.5 N/A 0.348 743.0 7.1
Salmon Creek We&0 162.2 N/A 2.130 990.0 4.6
Maxwell CreeklO 222.4 N/A 1.260 802.0 8.4
Ganargua Creek Len\#2-®3 106.3 N/A 0.907 430.0 33.9
Red Creek East 118 181.9 1.1 0.311 667.7 154

Total PhosphorugTP)

Phosphorus as phosphate is one of the major nutrients required for gaowth and is often
O2YAARSNBR GKS Wi A YA bwaters.Sourgedaif phiasphgrils inklytle dnighal
wastes, sewage, detergenfertilizer and disturbed landJ.S. Environmental Protection Agency
recommended water quality standard forfldwy' 3 61 G SNER Sy G SNAy3 | €1 1S
for all other streamgUSEPA, 2012)Visconsin Department of Natural Resources established a
phosphorus water quality standgr F2NJ Fft 26Ay 3 6 GSNE SYGdSNAy3 €1

2 NJ
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all other streans and rivers (Wisconsin, 2010yhe NY®)EC Stream Biomonitoring Team, in
conjunction with the University of Albany Department of Biological Sciences, suggests a
phosphorusk NEBaK2ft R fAYAOG 2F cp >3Ik[ o0S0G6SSygySaziaN
streams (Smith et al., 200@®)uring nonprecipitation event conditions, 8f the 13 UGGampling

sites had mean awentrations of Tlexceedingp > SikeqU@C 02 and UG5 had the highest
observedmeanconcentration at199.3> 3 k [ 197.5>R3 krdectively(Table &). Compared

to other streams assessed in Wayne Couhty) / TP aesultsvere found to be quite high.

During precipitatiorevent conditionsg of 13samplings 1 $& SEOSSRSRUGC®M2 >3 ¢t
had the highest obserneeTP concentrion at 118.8> A (Table 1b).The event concentrations

observed inUpper Ganargua Creekere fairly similarto those of other tributaries in Wayne

County.

Total Kjeldahl Nitroger{TKN)

Total Kjeldahl Nitrogen is the combination of organically boitrogen and ammoniaSources

of these forms of nitrogen include sewage effluent and runoff from land whereure has been
applied or storedU.S. Environmental Protection Agency water quality criteria recommendations
for New York Stateegion provided dta that unimpacted waterbodies have a TKN concentration
2¥ Hnn @BEPA, 2000For this report, TKN wasalculated by finding the difference
betweenthe concentratiors of Total Nitogen (TN) andlitrate + Nitrite (NQ,). All L3 sample sites
exceededH n n ®n  mag-eventcdndiths, althoughthe concentrations observed coulzke
considered low for waterbodies with some level of land use impg2chcentrations ranged from
pomM®n > 3k4nd6OQAi0> 8 w HGM{Table 1a)Upper Ganargua Cre@N norevent
concentrations for this report arslightly lower tharother streamsan Wayne County.

During event conditions, @lBsampk Y3 & A (1 Sa S E QREs8IR Brikes@RKOGEAS5 > Ik [ P
> 3 xahd FRMD1 (556.5> 3 xcpuld be consideretbw for having some level of impact in its
drainage bais. SitesUGC 01, UGC 02, UGC 05, UGC 07, and BERRXdeded 1008 3 KThed
tributary stream known as Trapp Bro6kRP 01had the highest observed concentratiddpper
Ganargua Creakean event cancentrations were fairly similar to others seen throughout Wayn
County.

Nitrate + Nitrite (NQ,)

Nitrate is the form of nitrogen that is most redyliavailable for plant uptakdt is more easily
detected as Nitrate + Nitrite, or N@Nitrite is not canmonly found in surface waters but is
created as nitrate converts to nitrogegas during denitrificationNitrate sources include soil,
animal wastes (including birds and fish), sewage and septic systems, fertilizedeaaying
vegetdion. The NYBEC weer quality standard for nitraten drinking wateris 10 mg/L.The

United States Geological Survey (USGS) states that background nitrate concentrations for
undeveloped watersheds is 0.6 mg/L (USGS, 19B®8glve of the 13ites samplediuring non

event canditions surpassed 0.6 mg/L, with theghest beingJGC 0@t mean concentration of

2.408 mg/L. The lowest norevent concentration obserwk was at CRK 01 at 0.493 mg/L.



Compared to otheiWayne Countystreams, Upper Ganargu@reek N@results were relativel
high throughout the basin.

MeanNQO, concentrations observed under event conditions wegéativelyhigh in 11 out of the
13 sampling site©verall, the event concentrations ranged from 1.251 mg/L at RT31 @.B46
mg/L at CRK 0IXCompared to othetWayne County streamg)GCdisplayed slightly higher
concentrations during precipitation events.

Total Suspended Solid3 SS)

Total suspendedolidsis a measure of soil particles and otheraterials suspended in water.
Water-borne sediments act as andicator, facilitator and agent of poliion (Makerawicz et al.
2011). As an indtator, TSS adds hue to wateks a &cilitator, sediments transporbther
pollutants such asutrients and toxic substance&s an agent, sediments smother organisms and
cove habitats used by some speci
for spawningMakerawicz et al. 2011)
Mean nonrevent concentration of TS
ranged from3.6 mg/L at siteRT31 01
to 45.5 mg/L at UGC 01 All seven
sampling sites along the main chann
of UGC exceeded 22.0 mgythile the
highest observed in the tributary
streams was 12.1 mg/L (TRP OIhe
concentratiors observed throughout
Upper Ganargua Creakain channel
were signifcantly higher than other
Wayne County streamsvhile results
from tributary streams were more
comparable

Mean event concentrations of TSSUpper Ganargua Creeanged from6.5mg/L atCRK 010
43.4 mg/L at UGC 0Fhe main channel SS concentrati@nobserved during evergonditions
were significantly highethan those observed iits tributary streams ad other Wayne County
streams.

When comparing norevent conditions to that of event conditions, a common
observation is that samplesollected during event conditions will have higher



concentrations. This is due to increasesoverland runoff and eosion. There were
noticeable exceptions to this during this assessment, suggesting that some
constituentsmay be diluted duringintense pecipitation eventsor lost to floodplains

HYDROLOGIC SOIL GROUPS

Hydrologic soil group (HSG) is a group of saNgng similar runoff potential under sikar storm
and cover conditionsSoil properties that influence runoff potential are those that influence the
minimum rate of infiltration for a bare soil after prolonged wettjingnd whennot frozen.
Wetness charaeristics, water transiission after prolonged wettingand depth to slowyf
permeable layers are propertiekdt influence runoff potentialChanges in soil properties caused
by land management or climate changes also causeHB&to change.Hydrologic sdigroups
are important in the planning watershegrotection and floodprevention projects as well as for
planning or designingtructures for the use, contr@nd disposal of water.

The HSGare described as:

Group A Soils in this group have low runoff fgmtial and high infiltration rate even when
thoroughly wetted.They cosist chiefly of deep, well to excessively drained sands or gravels and
have a high rate of water transmission (greater than 0.30 in/hour).

Group B Soils in this group have moderatéow runoff potentialand moderatanfiltration rates
when thoroughly wetied. They consist of 1€ 20 percent clay and 5€ 90 percentsand.These
soils have a moderate rate of water transmission (60130 in/hour).

Group @ Soils in this group haveoderaely high runoff potential andow infiltration rates
when thoroughly wetied. These soils have a low rate of water transmission ¢0.Q5 in/hour).

Group I Soils in this grap have high runoff potentialThey have very low infiltration rates
when thorouglly wetted and consist chiefly of clay soils with a high swelling potential, a
permanent high water table, a claypan oagllayer at or near the surfa@nd shallow soils @r
nearly impervious materialThese soils have a very low rate of water transnoiss{0-0.05
in/hour).

Dual hydrologic soil groups Certain wet soils are placed in group D based solely on the presence
of a water table within 24 inches of the surface even though the ease with whicls mira
saturated soil permit water movement may beworable for water transmissiortf these soils can

be adequately drained, then they are assigned to dyalrblogic soil groups (A/D, Bdnhd C/D)
based on their ability to allow water movement and thater table depthwhen drained.The

first letter apdies to the drained condition and the second to the undrained condition.

Table 2. Hydrologic soil groups for the Upper Ganargt
CreekWatershed




Hydrologic Soil Groups Acres %

HSG A 2215 11%
HSG B 8983 46%
HSG C 397 2%
HSG D 421 2%
HSG A/D 1202 6%
HSG B/D 5270 27%
HSG C/D 1104 6%
No HSG 42 0%
TOTAL 19634

Figure 2 Percent acreage of hydrologic soil groups for thgper Ganargua CreéNatershed

Hydrologic Soil Groups

HSG C/l | No HSC HSG A
6% 0% 11%

HSG B/L
27%

S
5 "‘ "

HSG L
2%

HSG (¢
2%

As evident in Table 2, majorityof the watershed area is soil that hasderae infiltration rates

when saturated These soils also haveoaterately low runoff potentialAs a result of any soil
disturbance, the soil profile can be changed from its natural state and listed soil groups may no
longer applyThe nap belowdisplays thedistribution of the HSGs in thdpper Ganargua Creek
watershed.Any land disturbances in aswith moderately high or high runoff potential hawze

greater chance of impacting the water quality of the stream.

High infiltration rates can pose an increasedskr for groundwater ath surface water
contamination. Soil straining or filtration usually meoves suspended solids and particulate

phosphorus, but dissolved phosphorus (gbbates) can remain untreatedine to medium

10



textured soils have a larger capacity hold phosphate, while coardextured soils do not
(Busman et al, 2002The sare can bestated for nitrateN. Water-soluble nitrate leaches belo
root zones with excess waterhis nitrogen form has the potential to enter ground and surface
water in aeas of coarseextured soils l(amb et al, 201¢ Fertilizer and manure spreading on
land wih high infiltration rategHSG A soil€gan be cost ineffective and have a negative impact
on water quality.

Hydrologic Soil Groups
HSG A
HSG B

HSG C
HSG D
HSG A/D
HSG B/D

LAND USE

The land use and land cover pattefpermeability) in a watershed have a significant impact on
the overall quaty of the receiving waterbodyKnowing the extent of development in a
watershed and where the development is loedican play a key role in the contaminant loading

11



to a waterbodylIn general, as land uses occur, stream systems and overall waterbody health can
become diminished through changes in runoff and other human impacts.

Land use categories observed in ti&Cvatershedare categorized as:

- Croplandg includes mucklands, field crops and dairy products

- Low Density Residenti@includes rural, primary residence with acredgeluding
agricultural landl

- Forestg includes various vacant lands, wooded pupbeks and private forests

- Medium Densit Residentiat, includes multifamily residence, mobile homes and residence
with commercial uses

- Hay/Pasture; includes plant and tree nurseries, fruit orchards, livestock grazing areas

- Roads; includes pavedaadways

- Medium Density Mixed Urbanindudes commercial operations such as shopping centers,
office buildings, downtown rovtype structures, apartments buildings, inns and lodging;
community services such as schools, hospitals, emergency servicasusetigd cultural
facilities; industry sut as light and heavy manufacturing process; and public services such
as electric, gas, telephone, and sewages treatment

- Turf/Golf¢ includes golf courses and country clubs

- Low Density Mixed Urbanincludes srall commercial operations and mobileme parks

- Open Land includes outdoor recreation facilities, skiing center, cemeteries, landfill

Table 3.Land uses of the Upper Ganargua Creek
watershed and acreages

Land Use Acres %

Cropland 9067 46

Low [ensity Residential 4596 23

B Forest 1899 10
Medium Density Residential 1676 9
Hay/Pasture 975 5

B Roads 390 2
Medium Density Mixed Urbar 315 2

Turf/Golf 266 1

Low Density Mixed Urban 233 1

Open Land 216 1

Figure 4 Percent acreagef land uses folpper Ganargua Creelatershed.
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= Cropland
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2% 2% | 104 | 1% 1% = Forest
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= Medium Density
Residential

46% Hay/Pasture

= Roads

Medium Density
Mixed Urban

Turf/Golf

Low Density Mixed
Urban

Open Land

Figured provides a fairly accurate representation of current land uses withirdG&wvatershed.
It is important to note that theLow Density Residentightegory has a highikelihood d
containing Agrialtural Lands.With that in mind, in combination witiroplandand Hay/Pasture
almost 7%%6 of the watershed is made up of some form of agricultural land.

Land usenformation can be used in conjunction with water quatidgultsto determine potential
areas of concern and aide in prioritizing implementation efforts to reduce pollution loadisigg
Stressed Stream nalysis an approach developed by Dr. Joseph Makarewicz priority
subwatershedcan be systematically sampledlazate pant and nonpoint sarces Makarewicz,
1993.

Figure 5Land Use Distribution of the Upper Ganargua Creek Watershed.
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Low Density Mixed Urban
Medium Density Residential
Low Density Residential

WETLANDS

2SOt yRa | NBreaR Sftiratgd SR sulfade oG groumdater sufficient to support
distinctive vegetation adapted for lii@a I G dzNJ G SR & WétlandsPidwidR floddanz y & ® £
stormwater control by absorbing, storirgndslowing the movement of runoffiVetlandsprovide

erosion control by slowing water velocity, filtering seéint and by buffemg streambanks and
shorelines Wetlands treat pollution and cycle nutrients back into the environment by filtering

out natural andnmanmade pollutantWetlands provide impadant habitat for eeding, nestingnd
spawning fish and wildlife inclutty rare and endangered speciésstly, vetlands give humans

areas for recreation, educaticemd research opportunities.

Wetlands may act as a sink for nutrients and seditnereaningthey act as filtersThe biological
and chemical process of the nitrogen cycle in wetlands causes up to 90%embeed.

Phosphorus enters wetlands as dissolved phosphonusttached to suspended solidéts
removal occurs through uptake by planégd chemical reactions with soil and scadmponents.
However, wetlands can become saturated with phosphorusraagirelease it from the system.
This loss of phosphorus from wetlandscocs in late summer, early fahd winter as organic
matter decomposesausing low oxygen conditions.
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Wetlands filter suspended solids from water that comes into contact with wetlaggbtation.
The plants also create friction on water flow, slowing movement, thus allowing suspended
material to settle.

The Upper Ganargua&reekwatershed has approximately,678 acres of NYISEC regulated

wetlands consisting of forest/shrub wetlandspmils, lakes,emergent wetlands, and riverine

wetlands2 SGfFyRa AYy b, { INB LINRPGSOGSR o6& (G4KS CNXa
to preserve, protect and conserve freshwater wetlands and their benefits, consistent with the
general welfareand b8 FA OA L £ SO2y2YA O &a20Alf |yR | 3NAOdz

Figure 6. Freshwater Wetlands of Upper Ganardhieek Watershed.

WATER QUALITY ISSUES AND RECOMMENDATIONS

Point Sources
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