2018 Section305(b) Water Quality Report

Water quality reporting under the Clean Water Act (CWA) Section 305(b) and Section 303(d) are
highly visible ways of communicating to the public about the health of the n a t i water§.sUnder
Section 305(b), states are required to periodically report on the quality of all water resources in
the state and whether these waters are fully supporting water supply use, recreation activities and
aquatic life. Section 303(d) requires states to identify waters of the state where water quality
standards are not met and where uses are not supported. The Section 303(d) List includes those
waters (and associated pollutants) that do not support uses, and which require development of a
Total Maximum Daily Load (TMDL) strategy. Because the Section 303(d) List of Impaired/TMDL
Waters is concerned with only impaired waters i and within the universe of impaired waters, only
those impaired waters that can be addressed with a TMDL strategy T the Section 305(b) Report
provides a more comprehensive assessment of statewide water quality.

An Executive Summary of the key findings of the Report follows the Table of Contents.
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2018 Section305(b) Water
Quality Report ExecutiveSummary

The 54,471 square miles of New York State are rich in water resources. Freshwater
resources include more than 87,000 miles of rivers and streams, nearly 7,900 lakes and
ponds totaling about 690,000 acres (not including Great Lakes), and over 400 miles of
Great Lakes coastline. The marine waters of the state include more than 1,530 square
miles of estuaries, as well as about 120 linear miles of Atlantic Ocean coastline. New York
State is the only state in the country that has some of all five of these designated waterbody
types. Additionally, about six million residents draw drinking water from abundant
groundwater resources in the state. Water quality in a majority of these waters supports all
intended uses. However, there are waterbodies that are affected by some level of water
quality impact, use impairment, or are otherwise threatened by various human activities.

The New York State Department of Environmental Conservation (NYSDEC) Division of
Water maintains an extensive inventory/database of these waters. The Waterbody
Inventory/Priority Waterbodies List (WI/PWL) provides waterbody-specific summaries of
water quality conditions, tracks the degree to which the waterbodies support (or do not
support) a range of uses, and monitors progress toward the identification and resolution of
water quality problems, pollutants and sources. Information from the WI/PWL serves as the
basis for this Clean Water Act Section 305(b) Water Quality Report.

Water Quality Assessmeniap

An overview map on the following page shows current water quality conditions in New York
State. The map shows how the waters of the state correspond to five assessment
categories:

Impaired Waters

Waters with Minor Impacts

Waters with No Known Impacts
Waters Needing Verification of Impact
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UnAssessed Waters



Water Quality Assessment Categories
Impaired Segment
Minor Impacts
No Known Impact
Need Verification



Overall Support of Uses in New York State Waters

Overall use support for various types of waterbodies in New York State is as follows:

Riversand Streams: Sixty-two percent of the 87,526 miles of New York State river and stream
miles are assessed. Approximately 9% are categorized as being Impaired Waters that do not
fully support their designated use. About 16% of river/stream miles are assessed as having
Minor Impacts or Threats but still support uses, while 1% Need Verification of impact to
determine standards attainment/use support. One-third of assessed rivers/stream miles have
No Known Impacts. About 38% percent remain UnAssessed; this percentage of UnAssessed

waters is down from 45% in 2008.

Lakes and ReservoirsAs of 2018, roughly 40% of New York State lake and reservoir acres
have been assessed. Nearly 20% are impaired. About 11% of assessed lake and reservoirs
have Minor Impacts or Threats but still support uses, while 8% of these waters Need
Verification of impact to determine water standards attainment/use support. Nearly 40% of

assessed |lake acres have No Known Impacts. About 60% percent remain UnAssessed.

Estuary Waters: About 62% of New York State estuary waters are categorized as Impaired
Waters that do not fully support uses. Most (over 90%) of the Impaired Waters are the result of
fish consumption; shellfishing impairment occurs in about one-quarter of Impaired Waters.
About 30% of estuary waters have Minor Impacts or Threats but still support uses. Only about

5% of estuary waters have No Known Impacts.

Great LakesShoreline: The New York State Great Lakes shoreline is categorized as being

Impaired Waters that do not fully support designated uses.

Atlantic OceanCoastline: Most of the New York State ocean coastal waters is considered to
have No Known Impacts and support all designated uses. Only 2% of Atlantic Ocean Coastline

in NYS is categorized as Impaired.

Top Ten Water Quality Issuesin New York State

The NYSDEC Water Quality Assessment Program has identified the Top Ten most prevalent
causes/sources of water quality impact/impairment in the assessed waters of New York
State. These are:

M Urban Stormwater Runoff



Aging/Inadequate Wastewater Treatment Infrastructure
Nutrient Eutrophication

Atmospheric Deposition and Acid Rain

Legacy Pollutants in Sediments and Fish

Atmospheric Deposition of Mercury

Habitat/Hydrologic Modification

Nuisance Aquatic Weed Growth and Invasive Species

Pathogen Contamination of Shellfish
Inadequate Onsite Wastewater Treatment
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The figure below shows the frequency for which a specific cause/source is noted as a
significant contributing factor in New York State waters. The figure shows the occurrence of
each cause/source as a percentage of all waters assessed as impaired (red) or impacted
(yellow).

Urban Stormwater Runoff
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Pathogen Contamination of Shellfish

n

Inadequate Onsite Wastewater Syst

Note: Frequencyotalsdo not equal 00% becauseategoriesare notmutuallyexclusive.

Each of these causes/sources is discussed in greater detail on individual Fact Sheets.
These fact sheets outline the nature of the specific problem, the significance of the problem,
what New York State waters are most susceptible to the problem and what is being done to
address the problem.

WaterbodyInventory and AssessmenCoverage

Originally the New York State water quality assessment effort focused on assessing waters
with known or suspected water quality problems. However, beginning in the mid-1990s and
continuing through the present, that focus has shifted to producing a more comprehensive
and representative assessment of all the waters of the state. Although the comprehensive



assessment goals have yet to be fully realized, considerable progress has been made
toward the assessment of 100% of the waters of the state.



Water ResourcedJse

More than 15 billion gallonsof water are withdrawn eachday from the lakes,rivers, streams,
estuariesand groundwatersof New York State for usesthat include domestic consumption,
industrial use, irrigation and livestockwatering, mining, and thermoelectricpower generation.
Thermoelectrigpower is by far the most significantof all water use categories,accountingfor
nearly80%of total water withdrawn. Publicwater supplyaccountgor nearly17%.

Total Water Useby Category
iIn New York Sate (2005)

B PublicSupply

m DomestigPrivate)Use
m Irrigation

m Livestock

m Aquaculture

® Industrial

® Mining

= ThermoelectriPower

About two-thirds of the total water withdrawn is fresh water. The other third is taken from
saline waters and is used primarily for thermoelectric power generation. Surface water
withdrawals accountfor nearly 94% of all freshwater withdrawals in New York State, the
remaining6%oof withdrawalsare takenfrom groundwatersources.

Public water supply use and other domestic water withdrawals uses (including normal
householdusessuchasdrinking,food preparation,bathing,washingclothesanddishes, flushing
toilets andwatering lawns andgardens)account for about26% of all freshwater withdrawals
in the state. The majority of these withdrawals (76%)are drawn from surface waters,while
the remainingneedis providedby groundwater.

Communitywater supplysystemghroughout thestate withdraw, treat, and distributewater for
domestic, municipal, commercialand some industrial uses.In New York, community water
supply systemsserve 90% of the state population. The largest 10% of these systemssupply
water to more than 95%o0f New York Stateresidentsin the larger urban and suburbanareas.
Thisincludesthe majority of New York City residents,whose 1.5 billion gallon per day water
supplyis drawn from a seriesof reservoirslocated upstate in Delaware,Sullivan,Schoharie,



Greeneand Ulster counties. The vast majority of the community water systemsin the state,
however,are rather smallwith eachservingon averageonly a few hundredpeople. Peoplenot
served by community systemsare seltsupplied; virtually all of the selfsupplied population
relieson groundwaterwithdrawalsfrom their own wells. In all, nearly 30%of New YorkState's
populationdependson groundwater,includingmuchof the populationof Longlsland.

In addition to these consumptiveuses,the water resourcesof New York State also support
numerousexceptionalrecreationalactivities for state residentsand tourists alike. Swimming,
fishing,and boatingopportunitiesaboundthroughoutthe state. More than 100 state parksand
forests ¢ including the sixmillion-acre AdirondackPark and 650,006acre CatskillPark
and Forest Preserves feature variousforms of water recreation.The state offers a variety of
public beachesfrom the sandyshoresof the AtlanticOceanand LonglslandSound;o the clear,
cool lakesof the Adirondacksscenicbeauty of the FingerLakesarea,or majestyof the Great
Lakes. Boating on the extensive Erie Barge Canal System andcanoeingor rafting outings
through forestedwildernessareasare alsopopularoutdoor pastimes.

Water Resourcedata is from EstimatedUse of Water in the United Statesin 2005 U.S.
GeologicaburveyCircularl344,2009. http://pubs.usgs.gov/circ/1344/
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New York Sate Cean Lakes Assessment

Accordingo the bestavailableestimates NewYorkStatehas7,650pondedbodiesof water (lakes ponds,
reservoirsgtc.)coveringasurfaceareaof over790,000acres(not includingLakeOntarioandErie,which
collectivelycovermorethan 3,000,000acreswithin New, 2 Nbpr@aiisalone). Forthisassessmentew
YorkStateconsiderdakes pondsandreservoirancludedin the currentstateindexingsystem as
"significant"waters. Thereportingsystemin NewYorkStatedoesnot distinguishbetweenwhat mightbe
definedasprivateversuspubliclakes sinceall of the watersof the stateare consideredpublic(public
versugprivate statusis usuallyconferreduponissueof accessnot ownershipof the watersthemselves).
Assuch this report will considerall sampledwatersto be significantpubliclyownedandsubjectto
assessmenn thisdocument. Theassessmentiasbeenconductedon atotal of 1,931different significant
water bodiesrepresentings16,200acresof surfacearea(not includingLakeOntario);about 75 percentof
thesewatersarelocatedin the AdirondackRegiorof the state. Thisstatewidetotal representsalarger
numberthanreportedin 1996,sincemorethan 45 previouslyunsampledakesareincludedin this report.

Thecharacterizatiorof trophic statushasbeenconductedusingtotal phosphoruschlorophylla,and
Secchiransparencyalongwith true colorto distinguishwaterswhichare stainedor "colored"from
organicmaterialandhavelow transparency.True,or soluble color of the water is a surrogateof organic
materialin the water andshouldbeincludedin the evaluationsincephosphorusassociatedvith the
organicmaterialis unavailablefor uptakeby organismdut is containedin the total phosphorugesults
reportedfrom water qualityanalysis.

About54 percent(1047)of the total (1,931 )watersin whichtrophicindicatorsandcolorwere measured
hadtrue colorvalueslessthan or equalto 30 mg/l platinum color units, comprisinga surfaceareaof
428,560acres. Thesewaterswere classifiednto trophic state usingtotal phosphorusandSecchi
transparency.Therewere 227 watersclassifiedaseutrophicbasedon total phosphorus163waters
classifiedaseutrophicbasedon Secchtransparencyand143watersclassifiecaseutrophicbasedon
chlorophylla. Chlorophylla wasnot veryusefulin this analysissincerelativelyfew waters(onlyabout30
percentof the 1,931assessed)adchlorophylla dataavailable.

Only165o0f the 884waterswith true colorvaluesgreaterthan 30 mg/l Ptcouldbe classifiednto trophic
state,usingavailablechlorophylla data(colorreadingshavenot beenobtainedfor the balanceof the
assessewvaters(80)). Basedn this criterion, 9 waterswere oligotrophic,81 waterswere mesotrophic,
and75waterswereeutrophic.

AciditystatuswasassessedsingmidsummerpH of the surfacewater. Watersare consideredmpairedif
pHis<5.0,threatenedif pHis>5.0and<6.0,andacceptablaf pHis>6.0. Atotal of 1,978watersin New
YorkState,includingl,376watersthroughthe AdirondacK_akeSurveyCorporationstudy,wereassessed
for acidity. Therewere 363pondedwatersimpaired,316watersthreatened,and1299watershad
acceptableconditions. Thewatersimpairedby acidityrepresentlessthantwo percentof the total surface
areaincludedin the currentassessment.

Significant Waters and the Lakes Inventory

NewYorkStateusesanindexingsystemto identify pondedwaterswithin the state. Thepondnumber,or
t Tisthe numberthat hasbeenassignedo aspecifigpondedwater by the NYSDEi Part8000f its



CodesRulesand Regulations® TheseRulesand regulationspertain to Article 15 of the NewYork
StateEnvironmentalConservatioaw.? With referenceto the Guidelinesor the Preparatiorof the 1990
StateWater QualityAssessmen(B05(b)Report® NewY orkStatedefines"significant"watersasthose
lakes pondsandreservoirghat areincludedin the indexingsystemat the presenttime.

AlthoughNew Y orkStatehasover7,600pondedwaterswithin its boundariesnot all of thesewatersare
indexedandincludedin the stateinventoryat the presenttime, andthe exactnumberof pondedwatersis
not known. Surfaceareais onefundamentallimitation that precludescertainwaterswithin the statefrom
beingincludedin the inventorysincewatersbelowa certainsizewill not appearon USG$opographic
maps. TheDivisionof Waterhasregularlyupdatedthe CodesRulesand Regulationgo reclassifysome
watersandaddmanyof the pondedwatersthat are not indexed.

Apartialinventoryof statewatersisincludedin Characteristicef NewY orkStateLakesGazetteeiof
LakesPondsandReservoirs3rd Edition(1987) whichlistsnearly3,500pondedwatersthat havesurface
areasgreaterthan 6.4 acresappearon USGS.5minute topographicmaps,are namedandindexed. The
6.4acre,or 0.01squaremile, surfaceareawasthe minimumsizeincludedin the previousgazetteerby
GreesorandRobinsofl andhasremainedthe minimumpondedwater acreagen all recentupdates. A
summaryof different categoriesf pondedwaterswithin the statewith referenceto the currentinventory
processs presentedbelow.

Tablel
Categorienf PondedWatersin New YorkState
Numberof Lake/PondCharacteristics
Lakes/Ponds
Size/Surfacérea Includedin Inventory NamedLake/Pond
135 Greaterthan500acres yes yes
2,911 6.4to 500acres yes yesandno
832 lessthan6.4acres yes yesandno
3770(est) lessthan6.4acres no yesandno

Thetotal numberof lakewaterbodiesin the stateis currentlyestimatedto be 7,849representingaretotal

cumulativesurfaceareaestimatedto be over790,000acres(not includingLakeOntarioandErie).

1
State ofNewYork. 1984. Official Compilationof CodesRulesand ReqgulationsTitle 6, Volumes! Tkl YorkStateDepartment

of State.
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GreesonP. EandF.L. Robinson1970. Characteristicef New York Statd akes.Partl. Gazetteenf LakesPondsand
ReservoirsBulletin68, U. S.GeologicaBurveyandN. Y.S.Departmentof EnvironmentaConservation.124p.




Lake Assessment Metho ds

Thedatathat were usedto preparethis lakeassessmentvere compiledfrom severalocal,Stateand
Federakources.Samplesncludedin the currentassessmentvere collectedbetween1982and2007. The
1982cutoff correspondavith apreviouslakewater quality assessmenteport submittedto USEPAy New
YorkState(Mikol, 1983),aswell asa distinct 25-yearinterval. Thesourcesof datain the presentreportare
the AdirondacK_akeSurvey(NY Departmentof EnvironmentalConservatiorand EmpireStateElectric
EnergyResearcltCorporation,1984through 1987) the Eastern_akeSurvey(USEPA,984)whichwasPhase
IAof the NationalSurfaceNVater Surveythe LakeClassificatiomndInventoryProject(NYSDEQ982
through1991,andbeginningagainin 1996until the presentday),the CitizensStatewideLakeAssessment
Program(NYSDEQ986throughthe present) the Water QualitySurveillancéNetwork(NYSDEQ982to
1986),the RensselaeCountyWaterQualityProgram(1990) the AdirondackEffectsAssessmerProgram
(AEAPRensselaelPolytechnidnstitute, NY SDE@ndother institutions,1994ipresent)andvariousClean
LakedProjectsandspeciaktudies. Waterquality datafor approximatelyl50lakesthroughoutthe state
werealsocollectedby the USEPAndUSFW$roughthe EnvironmentaMonitoringand Assessment
Program EMAPj)SurfaceVaterand TIME(TemporallyintegratedMonitoring of Ecosystemg)rograms
(1991through1996),but thesedatahaveonly beenreleasedor individuallakesthrough 1993;all later data
cannotbeincludedin this assessmentSystematienonitoringof the elevenFingern_akesvas
commencedn 1996by the NY SDELCakeServicesSectiomand UpstateFreshwatelnstitute andcontinues
throughthe present. All of the datawere collectedandanalyzedusingUSEP Approvedqualityassurance
Tguality control protocols. Excepffor severabf the CleanLakesrojectsandthe RensselaeCountydata,
alllaboratoryanalysesvere conductedby either NYSDEQ NewYorkStateDepartmentof Health
laboratoriesprior to 1998. Beginningn 1998,analysesvere performedby either one or more contract
laboratories(for samplingconductedfor the LCIFingerLakesand AEARrogramsand CSLARfter 2000)
or the NY Departmentof Health(CSLAPBrior to 2002).

Alldatawere obtainedfrom the originalsourcesn computercompatibleform andwere enteredinto a
databaseusingMicrosoftExcelyunningon a DellPentiumcomputer.Althoughthe full databasecontains
informationon awide variety of water quality measurementsthe presentdraft of this report hasbeen
restrictedto asummaryof parametersrelatedto trophic classificatiorandaciditystatus,unlessotherwise
noted.

Thedatawere codedwith asinglecharacterto identify the source. Thecodeswere L(NYSDECake
ClassificatiomndInventory),C(CitizensStatewidelakeAssessmeriProgram) B (NY SDEBiotaSurvey),
W (NYSDE®WaterQualitySurveillancéNetwork),A (Adirondack_akeSurveyCorporation) E(USEPA
EasternLakeSurvey)R(RensselaeCounty),T(TIMEandUSEPA/USFVEBIAPProgram) P

(RPI/NY SDEC/etsdirondackeffectsAssessmenprogram), F (FingerLakesstudy),and S (Speciastudies).
AnM (multiple source)indicatesthat more than one programcollectedinformationon the pondedwater.

Certainidentifyinginformationhasbeenpresentedfor mostof the lakesandpondsin the datasummary
includingthe nameof the water body, the indexnumber(PondNo,) whichconsistof the watershed
numberandthe pondnumber,the surfacearea(Surf.Areg in hectaresha), the currentwater quality
classificatiofW.Q. Clas$, andthe countycode(County for the locationof the water body.

Thewater quality datasummarywasproducedusingEXCEto calculateaverageor medianvaluesfor the
variousparameterdncludedin the assessmentThedatasummaryrepresentssampleghat were
collectedduringmidsummerfrom the upperportion of the water column(sampledepth<3m). Data
summariesvere preparedfor the following parameters: Secchdepth (Secchiin meters),trophic state



basedupon Secch{SecchT.S), chlorophylla (Chla, in> 3 krbpbi&state basedupon Chlorophylia (Chla
T.S), total phosphoruqTotR, in mg/l), trophic state basedupontotal phosphorugTotPT.S), pH(pH, in
standardunits), pHstatus(pH Statug, acidneuteringcapacity(ANGin > S |j &uk aéolbr (TrueColor in mg
Ptunits/l), andthe sourceof the data (Codd. Forlakesfrom whichsampleswvere collectedoverseveral
yearsor programsyeportedaveragesorrespondo the summermeanvaluesfrom all programsaveraged
overthe numberof yearssampled. Althoughmedianvaluesmaybe usedfor somecalculationsunless
otherwisenoted, all calculationdor centraltendencyare basedon samplemean.

TheUSEPAastern_akesSurvey(ELS{latacollectedon 240pondedwaterswerenot incorporatedinto the
calculationof averagevaluesfor the datasummarysincethe ELSield samplingwasconductedduringthe
fall, not midsummer of 1984. Asaresult,significantdifferencesoccurredin the valuesof certain
parameterscollectedfrom the samepondedwater by one sourceduringmidsummerandbythe ELS
duringthe fall.

Lake Trophic Satus

Thecurrentassessmentiasemployedthe traditional classificatiorof trophic status,i.e.,oligotrophy,
mesotrophyandeutrophy,asaframeworkfor water quality assessmenby usingthe valuesandrangesfor
transparencytotal phosphorusandchlorophyllanoutlinedin Table2.

Table2
AssessmenCriteriafor LakeTrophicStatus
Parameter Oligotrophic Mesotrophic Eutrophic
Transparencym) >5 215 <2
TotalPhosphoru® > 3 K | <10 1020 >20
Chlorophyla ¢ > 3k £ <2 218 >8

Thevaluesandrangesof valuesgenerallyagreewith trophic statuscriteriathat arereportedin the
literature, althoughthe rangesfor chlorophylla are somewhatiower than havebeenusedin historical
versionof thisreport. Thepresentreport will highlightanyapparentdiscrepanciesr & U NBStyaRa#eé
actuallythe resultof the shiftin reportingranges.New Y orkStatehasnot adopteda statisticaldefinition
relatedto the categorieshypereutrophicor dystrophictherefore,thesecategoriesare not includedhere.

Classificatiomf trophic statususingtraditional criteriahasverylimited applicationin certainregionsof
NewYorkState however. Inthe Adirondacksand Catskillsfor example transparencys not agood
indicatorfor allwater bodiessincemanywatersare stainedor "colored"andhavelow transparencyfrom
humicandfulvicacids. Thepresenceof thesecompoundsn the water indicatesthe incompletemicrobial
decompositiorof the organiccompoundsof greenplantsanddoesnot necessarilyelateto productivity.
True,or soluble,colorof the water is a surrogateof this organicmaterialand shouldbe includedin the
evaluationof trophic statussincephosphorusassociatedvith organicmaterialin the waterisunavailable
for uptakeby organismsout isa portion of the total phosphorusanalyzedn water samples.



Informationpresentedin Table3 from ananalysisf trophic statusin the Adirondack3illustratesthe
significanceof addingtrue colorto the classificatiorof trophic status. Theresultsaretotal phosphorus
andtrue coloranalysedor 1469Adirondackwatersthat were sampledby the ALS®etween1984and
1987.

Justover50 percent(730)of the Adirondaclwaterssurveyedhadhighcolorimpartedby organicmaterial,
andmostof thesewatershadmoderateto highlevelsof unavailablgphosphorusassociatedvith the
organicmaterialandpart of the total phosphorudraction. Thebalance(638)of the waterssurveyedare
clear,andcanbe separatednto trophic categoriespasedon phosphorusoncentration asshownin Table
4,

Table3
TrueColorasindicatorof TrophicStatusin Adirondacks/Catskills
TotalPhosphorus Total
TrueColor <10 10720 >20 Lakes/Ponds
<30 314 225 99 638
>30 76 296 358 730
TotalLakes/Pondj 390(29%) 521(38%) 457(33%) 1,368

Asshownin the tables,evaluatingthe trophic statusof Adirondackvaterswithout consideratiorof true
colorwouldleadto 33 percent(457)of the watersbeingcategorizedaseutrophicinsteadof 15 percent
(99)of the waters.

Table4
LakeTrophicStatusfor & / f SVatetE(TrueColor>30)
Oligotrophic Mesotrophic Eutrophic
TotalPhosphorus <10 10720 20
o>3kfo
TotalLakes/Ponds 314(49%) 225(35%) 99(15%)

Sinceabout 75 percentof the water bodiesincludedon the currentwater quality assessmeniist for New
YorkStatearewithin the AdirondackRegiontrue colorhasbeenincorporatedinto the currentanalysiof
trophic statusasanindicatorof organicmaterial(andassociategphosphorus).Addingthis information
allowsclearwaterlakesandponds(true color<30mgPt/I, or simply30Ptu)to be distinguishedrom

5

Sutherland,J.W., S.A.KishbaughJ.A. Bloomfield,W. T.LaveryandF.E. VanAlstyne1990. Water Resources and Wat@uality
in the AdirondackPark IssuePaper#5ein Volumell, TechnicaReports Commissioron the Adirondackin the¢ ¢ Sy G & mF A NA&
Century. Division of WaterNYSDE@\lbany,N.Y.141p.




waterswith avisiblestainedappearancedtrue color>30mgPtl). In pondedwaterswith visiblecolor
(true color>30mgPl), the Secchdepthwasnot includedin the evaluationof trophic condition. If a
valuefor true colorwasnot availablethen the solubleorganiccarbon(SOCyaluewasusedinstead. If the
SOGQwvasgreaterthan 7.0mg/l, the Secchwasnot usedto assessrophic status. Bothtrue colorandSOC
typicallyare usedto characterizehe levelof yelloworganic(humicandfulvic)acids.

Thereisone other limitation in the currentassessmernthat mustbe mentioned. Chlorophylk, althougha
goodindicatorof trophic state,wasnot veryusefulin the currentanalysisincerelativelyfew waters(only
30percentof the 1,931assessedbr trophicindicators)hadanychlorophylla data. Most of the water
quality datafor thisassessmenivere collectedby the ALSG@uringthe Adirondacksurvey,1984through
1987,andchlorophyllawasnot one of the parameterssampledin this program.

Theresultsof the currentassessmenf trophic statusof significantwaterbodiesare presentedin Table5
andshownumberof watersandsurfaceareain acres(in bracketsYor eachcategory(theseareadatado
not includeLakeOntario).

If it isassumedhat anequivalentpercentagdin the assessedatabasepf unassessethkenumbersand
lakeareaspossesgolorreadingdessthan 30 Ptu,thentrophic conditionsin weaklycoloredwatersare
not knownfor approximately3200lakescomprisinganareaof 230,000acres.

Atotal of 884 watersin the currentassessmentad true color valuesgreaterthan 30 mg/l Pt, andtotal
phosphorusand Secchiransparencywere not usedto evaluatethe trophic status. Unfortunately,only
1650f thesewatershadchlorophylla dataandcouldbe classified. Theresultsare presentedin Table6.

Table5
Lake/PondConditionfor Waterswith TrueColor<30
(1047Lakes/Pondsovering428,562acres)
AssessmenBasedon: Oligotrophic Mesotrophic Eutrophic NoData
TotalPhosphorus 428lakes 380 227 12
P (122,002Ac) (240,728) (64,904) (928)
Secchi 166 636 163 82
(107,586) (282,493) (37,240) (1,244)
Chioronhvl 64 201 143 639
phy (65,474) (261,368) (72,184) (29,536)

Thediscrepancyetweenthe totals for someof the assessmenindicatorsin Table5isdueto the lackof
datafor someindicators(for example somelakeswere sampledfor phosphoruonly, or for phosphorus
andwater clarity only).Atotal of 228waterswere excludedirom the aboveanalysedecausdrue color
datawere not available.If it isassumedhat anequivalentpercentaggin the assessedatabasepf
unassessethkenumbersandlakeareaspossesgolorreadingggreaterthan 30 Ptu,then trophic
conditionsin highlycoloredwatersare not knownfor approximately2700lakescomprisinganareaof
25,000acres. Theevaluationof trophic statusitemizedaboveis presentedgraphicallyin Figurel6.
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Lake/PondConditionfor Waterswith TrueColor>30

(884Lakes/Pondgovering38,376acres)

AssessmenBasedon:

Oligotrophic

Mesotrophic

Eutrophic

NoData

Chlorophyli

9 81
(9,154)

(3,953)

75
(6,632)

719
(18,637)

Color < 30 ptu

800

600

2007 NYS Trophic Assessments,

400 7

200 +

Number of Lakes

B Eutrophic
B Mesotrophic
O Oligotrophic

N

Secchi

TP Chl.a

Insummary a
total of 1,930
watersare
includedin the
currentwater
quality
assessmenand
about75percent
of thesewaters
arelocatedin
the Adirondack
Regiorofthe
state. About54
percent(1047)of
the total waters
assessetiad
true colorvalues
lessthan30mg/|
Ptandthese
waters

wereclassifiednto trophic state usingtotal phosphorus,Secchiransparencyandchlorophylla. There
were 227watersclassifiedaseutrophicbasedon total phosphorus 163watersclassifiedaseutrophic
basedon Secchtransparencyand143watersclassifiecdaseutrophicbasedon chlorophylla. Only165of
the 884waterswith true colorvaluesgreaterthan 30 mg/l Ptcouldbe classifiednto trophic stateat the
presenttime, usingchlorophylla data.

Theitemizationof trophic statusfor the ELSvaterssurveyedn New YorkStateis presentedin Table7. As
mentionedpreviously thesedatawerekept separatefrom the remainderof the databasesincethe ELS
w a s conductedduringthe fall insteadof duringmidsummer. Chlorophylla wasnot determinedby the
ELS,andsothe assessmendf trophic statusis basedupontotal phosphorusSecchiepthandtrue color.
Therewere 158 of the 240 ELSvaterswith true color <30 mg/l Ptandthe assessmenof trophic stateis
presentedbelow. Seventyeight ELSvatershadtrue colorvalues>30 mg/l Ptandwere not assessedor
trophic state. Truecolorwasmissingin 4 ELSvaters(surfacearea=410.0acres)andthesewaterswere
not includedin the currentanalysis.



Table7

Lake/PondConditionfor ELSNVaterswith TrueColor<30Ptu
(158Lakes/Pondgovering69,262acres)

AssessmenBasedon: Oligotrophic Mesotrophic Eutrophic NoData
99lakes 20 13 26
TotalPhosphorus (58,522A¢) (4,392) (981) (5,367)
Secchi 41 91 26 0
(53,950) (11,105) (4,206) 0)

It hasbeendeterminedthat at leasthalf of the 240waterssampledby the ELSlsowere sampledby some
other programin the currentdataset.

Water Quality Sandards Applicable to Ponded Waters

NewYorkStateclassifiesll surfacewatersby bestuse a designatiorthat considerssuchfactors asstream
flow, existingwater quality,andthe past, presentanddesiredusesof the watersandborderinglands.
Bestuseisdefinedasthe usethat requiresthe "cleanest'water andincludesdrinkingwaters, swimming,
fish (or shellfish)propagationandsurvival. Forexample all surfacefreshandsaltwatersmust be safe,at
least,for aquaticorganismsall freshgroundwatermustbe protectedfor drinkingwater supply. Although
watersareclassifiedo achievebestuse,includingall usesthat requirelessdemandingwater quality
standardsthe bestusemaynot be achievablaindercurrentconditions. Asummaryof NewYork State
Water QualityClassificationis presentedin AppendixB of thisreport. NYSDECntinuesto reclassify
waterswithin the stateasbetter informationbecomesavailableto aidin this process.

Thewater quality standardsmostapplicableo NewYorkStatelakesarethe standardscorrespondingo pH,
anddissolvedxygen althoughguidancevaluesandsafetyrequirementson swimmingbeachesarealso
applicableo total phosphorusconcentrationsandwater clarity, respectively. While other numericor
narrativewater quality standardanaybe of concernfor individualwaterswithin the state, either the
existingdatabasedoesnot supportbroadassessmendf the resourcef the statefor applicablestandards
(suchasbacteria)or the standardsare not violatedfor the vastmajority of waterbodiesin the state. The
state pHstandardfor allwatersClas<Cor higherisbetween6.5and8.5. ForClasP waters,the pH
standardis between6.5and9.5

Thestatedissolvedxygenstandardis asfollows:for all but Clas$ and Atspecialakes(nonein either
categoryassessedth thisreport):

a C @oMdivaterssuitablefor trout spawningthe DOconcentrationshallnot be lessthan 7.0mg/L
from other than naturalconditions. Fortrout waters,the minimumdailyaverageshallnot be less
than6.0mg/L,andat notime shallthe concentrationbe lessthan5.0mg/L. Fornonmrout waters,
the minimumdailyaverageshallnot be lessthan 5.0 mg/L,andat no time shallthe DO
concentrationbelessthan4.0Y 3k [ € ®

Evaluatiorof lake DOdatacanbe confoundedby the time of sampling(sampleggenerallycollectedprior



to Juneor after Septembemaycorrespondo destratifiedlakeconditions,in whichtemperatureand
oxygenconcentrationsare usuallyuniform throughoutthe water column),depth of the lake(shallowakes
andpondsmaynot thermallystratify, limiting shiftsin DOto the microlayerjustabovethe sedimentwater
interface,azonedifficult to accuratelymonitor),andsamplesollectedoutsidethe deepestholein the
lake. It maybe mostappropriateto evaluateoxygenconditionsonly in waterbodiessufficientlydeep(say
>5 meters)to thermallystratify, duringthe periodin whichthermalstratificationis stable(generallyJune
throughSeptember).

Thephosphorugyuidancevaluefor ClasBandhigherwaterscorrespondgo 0.020mg/L. Nosuchvalue
hasbeendesignatedor anylakesclassifiedasClassCor lower.

Theminimumrecommendedbythe NY Departmentof HealthSanitaryCodewater clarity for designated
swimmingbeachegs 4 feet (=1.2meters). Whilethisrecommendatiorcouldapplyto all ClasBand
higherwaters(andevento manyof the ClasCwatersthat are usedfor contactrecreation) the lackof an
inventoryof waterbodieswith @ R S & A Ssyiimmifedcheprecludesastrict applicationof this
recommendation.However the water clarity databasewill be presentedfor the purposesof broadly
assessingvater quality conditionsasrelatedto potential for swimmingimpairments.

Table8 summarizeshe extentto whichthesestandardsand/or guidancevalueshavebeenviolated. pH,

water clarity,andphosphorugcriteriaare evaluatedagainsimeanvaluesfor eachanalyte while the
dissolvedxygencriteriaare evaluatedagainstminimumvalueswithin the hypolimnion. Whilemostof the
samplingorogramsincludepH,water clarity,andphosphorusamongthe measuredoarametersdissolved
oxygendataare either not universallycollected(for examplejn CSLABr in someisothermallakes)or have

not beenelectronicallystored(in the ALS@ndmanyother monitoringprogramsfrom prior to 1990).1t
shouldalsobe notedthat, in manymonitoringprogramssuchasthe ALS@®roject,oxygend LINR &réd f S a ¢
often limited to discretesamplesat a smallnumberof points (usuallytwo) within the water column.

Thedatain Table8 suggesthat violationof water quality standardsand/or guidancevaluesor criteriais
commonamongassessethkes. Theviolationsof the pHstandardandphosphoruguidancevaluehave
beendiscussedbove. Arelativelysmallnumberof lakeshaveexperiencedsystematioviolationsof the
recommendedvater clarity readingsat swimmingbeaches.lt islikelythat alargerpercentageof sampled
lakeshaveexperienceddccasionallyow water clarity readingsassuch thesefiguresmaynot accurately
reflectthe percentageof lakesin whichpoorwater clarity resultsin at leastsomeaestheticandbathing
impairments. However thesefiguresalsoincludesomemoderatelycoloredwatersanda smallnumberof
veryshallowlakesfor whichwater clarityis measurabldi.e.the Secchiiskis not visiblewhile sitting on
th e lakebottom) but isnonethelessadversehaffectedby lakedepth. In other words,thesefiguresalso
includesomewaterbodiesfor whichwater claritymaynot beanaccurated ¢ | [j 8zNJinklicatdrETable
8 alsosuggestshat, at leastamongthe relativelysmallnumberof assesse@aterbodies dissolvedxygen
standardsare commonlyviolated,andanoxicconditions(functionallydefinedasDOreadings< 1 mg/l to
accountfor inaccuraciedn verylow leveldissolvedxygenmeasurementandthe lackof DOdatawithin
the lastmeter or two of water depthimmediatelyabovethe sedimentwater interface)areroutinely
experienced.Thistable showsthat more than 70%o0f assessedvatersthat are thermally stratified
experiencehypoxiain the hypolimnion. Therehasbeenmuchdiscussioraboutthe occurrenceof

G y I (i Bddepletionin lakesdueto morphometryandfocusing. Without sedimentcoringdatafor the
vastmajority of theselakesi,it isimpossibleto separateout naturalandculturallyinducedDOdepletionin
theselakes. It mustalsobe concededhat Table8 reflectsa databasgmostlypubliclyaccessible,
moderatelysized moderatelyhighprofile LClakes,often with somepretsamplingevidenceof water
quality problemsthat ledto its inclusionin the monitoring program)that maynot be fully representative



ofthed G & LMYSdkd. ldoweverthe highpercentageof assessethkesexperiencindiypoxicconditions
suggestshat this phenomenomeedsto be far more closelymonitoredandevaluated. TheNY SDEW®Ill
devotesignificanteffort in the upcoming305bcycleto fully assessinthe existing(electronicandhard
copy)dissolvexygendatabaserecognizinghe limitationsinherentin comprehensivelgvaluatinghe
paucityof full profile data,aswell asarenewedeffort to collectadditionalfull water columnprofilesin all
subsequenthsampledakes

Table8
StatewideAssessmenbof LakeWater Quality
Water Quality Water Percentof All Lakeghat:
Indicator Quality (Percentof Assessedlakeshat:)
Criterion .
Violate Meet Sampledput Sampledput Not
Standard | Standard | Not Assessed**| for this Indicator
pH Lower 6.5SU 44% 56% <1% <1%
Upper 8.5SU 1% 98% <1% <1%
Dissolved | Trout pdnm 7% 5% 83% 6%
Oxygen | Waters mg/l (71%) (29%)
b2y m¢| 4.0mg/l 7% 2% 82% 10%
Water (75%) (25%)
Hypoxia* 4.0mg/I 7% 3% 83% 8%
(71%) (29%)
Anoxia* 1.0mg/l ot ot
(59%) (41%)
TotalPhosphorus 20> 3K 30% 68% <1% 2%
(Clas8andhigher)
WaterClarity(Class 1.2m 7% 83% 10% <1%
Bandhigher)
*  Analysidimitedto thermallystratified lakessampledfrom Junethrough September.
**  Dissolvedxygerdatafor theselakeshaveeither not beenconvertedto electronicformatsor
werenot collectedaspart of depth profiles,thuslimiting their utility. It isanticipatedthat
subsequeneditionsof the 305(b)Reportwill includethesedata.

New York Sate Lake Programs

Lakewater quality monitoringby NewY orkStateis currentlybeingconductedby the NYSDE@ndincludes
the followingongoingcomponents: TheCitizensStatewideLakeAssessmerProgram(CSLAP)he Lake
ClassificatiomndInventory(LClBSurveythe LakeChamplairMonitoring Program andspeciaktudies



involvingacidrain, lakeuseimpairment,USEP £lean_akegrojects,speciaprojectsasrelatedto local,
shortiterm problemassessmen&andother miscellaneousictivities. TheNY SDE@IandLakesand
FreshwateiSectionalsoworksjointly with other institutionsin other contemporaryor recentlycompleted
lakemonitoringprojects,includingthe AdirondackEffectsAssessmerProgram(AEAPwith RPland
others),FingerLakesMonitoring (with UFI) the EnvironmentaMonitoringand Assessmenrogram
(EMAPwith USEPAJSFWSndothers),andstormwatermonitoringof tributariesto severalNY Sakes,
includingLakeGeorgeandseveralNYQeservoirs.

TheCitizensStatewidel akeAssessmerfrogramwasstartedin 1986andis a scientificandeducational
programin whichcitizenvolunteersaretrainedto collectwater qualityinformation. Theprogramisa
cooperativeeffort betweenthe NYSDE@ndthe Federationof LakeAssociationsinc.,a coalitionof
organizationgledicatedto the preservationandrestorationof all lakes ponds,andriversthroughoutNew
YorkState. During2007,there were about225lakesand pondsassociatedvith the program,althoughonly
about90ri00areactivelysampledin anyparticularyear. Biweeklysamplingoeginsin midrduneand
continuesfor 15weeksthroughearlyOctober. Water quality datacollectedaspart of the programinclude
Secchdisktransparencyandthe followingchemicabarameters:total phosphorusnitratemitrogen,true
color,pH,specificconductanceandchlorophylla. Atsomelakes dissolvedxygen)akelevel,amountand
pHof precipitation,andaquaticplant populationsalsoare assessedVolunteermonitorsalso
completeuserand(sincel992)field perceptionsurveysthe latter of whichare crossreferencedagainst
instantaneouswvater quality datacollectedto providealinkagebetweenpublicopinionandmeasured
eutrophicationparameters.Thesdinkagesare beingutilizedto developphosphoruguidancevalues
servingasthe endpointin the revisionof aforementionedphosphorusffluent TOGS.

ThelLakeClassificatiomnd InventoryProgram®wasinitiated in 1982. Eachyear,approximatelyl0r25
water bodiesare sampledn a specificgeographigegionof the State. Thewatersselectedfor sampling
areconsideredo bethe mostsignificantin that particularregion,both in termsof water qualityandlevel
of publicaccess.Samplesre collectedfor pH,ANC specificconductancetemperature,oxygen,
chlorophylla, nutrientsandplanktonat the surfaceandwith depth at the deepestpoint of the lake,fourtt
seventimesperyear(with stratifiedlakessampledmore frequentlythan shallowlakes). Sampling
generallybeginsduringMay andendsin October. Thisprojecthadbeensuspendedafter 1992,dueto
resource(mostlystafftime) limitations,but wasresumedon asmallerlake setbeginningagainin 1996.
Sincel 998, this programhasbeengeographicallyinkedwith the RotatinglntensiveBasinSamplind RIBS)
streammonitoringprogramconductedby the NY SDEBureauof WatershedAssessmentLClkitesare
chosenwithin the RIBSnonitoringbasingSusgquehannRiverbasinin 2003,LonglslandSound/Atlantic
OceanandLakeChamplairbasinsin 2004,Geneseand DelawareRiverbasinan 2005,the Mohawkand
NiagaraRiverdhasingn 2006,UpperHudsorRiverand Seneca/Oneida/Oswed®ivershasinsn 2007,and
the LakeChamplainLowerHudsonRiver,andAtlanticOcean/LondslandSoundbasinin 2008)from among
the waterbodiedlistedonthe NY Sriority Waterbodied_istfor whichwater quality dataare

incompleteor absent,or from the largestlakesin the respectivebasinin whichno water quality dataexists
within the NYSDE@atabase.Samplingriathis programis alsoconductedin two-yearintervals,with limited
(112x)samplingn the first yearfor lakeswithout water quality data,andmonthly for NY PWL

lakesfor whichdataareincomplete. Thesearereferredto asa Y | Faa( lar@d K2 (6 10 & Snfiding,
respectivelyafter the RIBStreamsamplingmodel(to completethe model,the NY Sambientlakes
monitoringprogramconsidershe CSLABNdFinger_akesiatasetto bethe & ¥ ASEASGRE & Y RISES ¢
networksites).

6
NewY orkStateDepartmentof EnvironmentalConservation.1982. New Y orkStatel akeClassificatiomnd InventoryAnnual
Reportm982. Bureauof WaterResearchAlbany,N.Y.




New York Sate Lake Restoration Efforts

NYSDEGoesnot havean organizationalinit that is responsiblefor statewidelake managementHowever,
within the Divisionof Water, the Inland Lakesand FreshwatersSection(ILFSyomesthe closestto fulfilling
that responsibility. The ILFSpreviouslyreferred to asthe LakeServicesSection,or LSSyonsistsof five
scientists,three engineers,one technician,and associatedsupport staff (from the NYSDE@gions) who
work on variousaspectsof lake management.ThelLFSs responsiblefor administeringthe FederalClean
LakesProgramand equivalent Statafunded projects. In recent State FiscalYears the latter consistedof
projectsexceedingbl million, affectingmore than 50 lakes. The Statafunded projectsare not part of a
competitive grants program, but rather the State legislature determines annual eligibility for funding.
The ILFSstaff is then responsiblefor workingwith the localityto preparea ProgramNarrative, developed
with the guidelinescontained in the FederalCleanLakesRulesand RegulationsA second difference
between the Federaland State programsis that monitoring, diagnosis,feasibility, and implementation
can all be conductedsimultaneouslyby the locality. The State programhasno requirementfor phased
designandimplementation.

The ILFSstaff also assistslocal governmentsin the conduct of specific State and FederalCleanLakes
Projects. Theyalso are responsiblefor carryingout all the lake monitoring for NYSDEQxceptfor fish

sampling).TheLSStaff alsoactsasa liaisonto the publicfor lakemelated matters and are involvedin the

preparationof LakeManagementPlansfor specificlakes.Thisresponsibilityhasnecessarilypeenreduced
by the limited scopeof the FederalClean_akesProgramin recentyears.

In most lakerestorationprojects,a cooperativeagreementbetweenthe publicandgovernmentalagencies
must be reachedto ensure successWorking relationshipsbetween federal (USDAECSUSEPA)state

(NYSDEQYYSDOHJ}ounty planningor environmentalmanagementcouncils,health, lake protection and

preservationdistricts, and local offices all contribute to the managementof the lake and surrounding
watershed.

RestorationTechniques

The techniques used for lake restoration can be categorizedas intiake treatments and watershed
managementprograms. Watershed managementinvolves the implementation of methods to reduce
nutrients and/or sedimentsfrom entering the lake. This requires the identification of the problem(s),
assessmenof the magnitudeof the problem(s),and the developmentof managementpractices/controls
to mitigate the controllable problem(s).Most restoration projectsconsistof a combinationof inflake and
watershedmanagementechniquesn orderto achieveongrterm benefits.

InTiake restoration techniquesare typically applied after nutrient reduction or diversionplanshave been
accomplished.The purpose of employing intiake restoration techniquesis to remove the sediments
and/or nutrients to reduce algal blooms, reduce the nuisancegrowth of aquatic plants and eliminate
oxygendepletionsin the deeperwaters. Themethod selectedwill be determinedin large part by what is
causingthe water quality impairment. In someinstancesthe use ofmultiple restorationmethodsmay be
required.

Thefollowingis a discussiorof inTiake restorationtechniquesthat havebeenconductedin New YorkState
through USEPACleanLakesPhasell projects or other lake managementefforts. Thelist is rankedby the
frequencyof useasarestorationtechnique althoughit islikelythat locallyfundedand sponsoredprojects



utilize some techniquessuch as drawdown and mechanicalweed harvestingmore frequently. Several
techniqueswhich have not been utilized within the State CleanLakesprocess,but to some extent via
G LINJ @rbjéctS, dnclude lake aeration/circulation, dilution/flushing, and biological controls, such as
sterile grasscarp. Thesetechniqueswill be discussedat the end of this section. The use of aquatic
herbicidesand algaecideshas not been associatedwith any CleanLakesprojects, although these lake
managemenstrategieshavebeencommonlyutilizedby lakecommunitiesandmanagers.

Physicalor MechanicalTechniques

Dredging has been used more frequently in New Yorkthan any other type of infiake physical
restoration technique, with the possible exception of drawdown. Used in conjunction with
diversionor measuresto reduce siltation upstream, dredgingremovesthe sedimentsthat may
continueto be a significantsourceof nutrients to the overlyingwater column. Thistechniqueis
also usefulto control aquatic plant growth by the reductionin light penetrationto the deeper
waters.

Thereare two typesof dredgingfor lake restoration projects, hydraulicand dry excavation.The
method selectedwill dependupon the degreeof treatment required, lake morphology,whether
the lake canbe drained properly and cost. The use of dry excavationhasbeen utilized on eight
Phasdl projectsin New YorkState,while hydraulicdredginghas beenusedon two other Phasdll
restoration or demonstration projects since 1976.Smaller scale dredging activities have been
conductedon manymore smallNY Sakes.

The disposalof the spoilsfrom the dredgingoperation, the disruption of the littoral zone and

benthic fauna and flora, destruction of wetland habitat (includingthe submergentvegetation),
increasedurbidity to the surroundingwatersand possibleimpairmentof useduringthe dredging
operation all haveincreasedthe difficulty of obtainingthe necessanenvironmentalpermits that

are requiredto initiate new projects. Restrictionson the location of new spoilsarea and new,

more restrictive weight limits for dump trucks also have contributed substantiallyto an increase
in the costsof theseprojects.

Thebenefitsderivedfrom adredgingprojectgenerallyare consideredo lastlongerthanthe benefits
derivedfrom other lakerestorationtechniquesthusamelioratingthe costdifferences.

Smaliscaledredgingprojects,particularlydrawdownexcavationare muchmore commonthanintiakeor
hydraulicdredgingprojectsin NewY orkState althoughnavigationaldredging(to deepenawaterwayto
openor enhancenavigationlanddredgingto cleanup contaminantss more commonin river systemsand
someportionsof lakes. Theseprojectsincludingdredgingon the GreatLakesand Cumberlandayin Lake
ChamplainandCollinsLake Excavatiordredgingwasperformedat BelmontLakein Longlslandfor the
control of fanwortin the early1970s,anda numberof lakesin the past(CentralParkLake HydeParkLake
andVanCortlandtParkLakein NewY orkCity,Steinmeta_akein SchenectadyDelawareParkLakein
Buffalo,WashingtorParkLake,TivoliLake Buckinghantake andHamptonManor Lakein the Albany
area,Scuddergondin Longlsland,etc.).Navigationatredgingwasconductedin GlenLakein 2006.There
havealsobeenproposeddredgingprojects(LakeMontauk, LakeGeorge Cubalake, TanneryPond,
Quaker/RedHouselake etc.)in recentyearsfor navigationor water qualityimprovementrather than for
weedcontrol. Theremovalof sedimentasa mediumto enhancenveedgrowth (andwater deepening)may
resultin reductionin nuisanceveedgrowth. Projectsassociatedvith the federalClean_akegprogramare
describedelow.



Phosphorugrecipitation/inactivation isalsousedin conjunctionwith nutrient diversionor reduction.
Thedegreeof treatment, i.e.the amountof chemicakpplied,determineswhichmethodis beingutilized.
Phosphorugprecipitationisemployedwhenthe lakesedimentsare not asignificantsourceof nutrients.
Phosphorusnactivationisusedin all other applications.

The object of phosphorusprecipitation is to add enough chemicalto bind with the soluble
phosphorusin the water column, forming a chemicalfloc which then settles to the bottom.
Phosphorusinactivation not only strips the phosphorusin the water column, but enough
additional chemicalsare applied to form a barrier on top of the sedimentsthat inhibits the
releaseof phosphorusbackinto the water. The expectedbenefits from phosphorusinactivation
maylastseveralyears.

Alum is the chemicalmost often usedfor phosphorusprecipitation/inactivation. The addition of
alum will lower the pH of the water, through a seriesof chemicalreactions.If the pHis lowered
below 4.5, the aluminum can be solublized and create a toxicity problem to fish and
invertebrates. Thedosageatesof alumhaveto be carefullydeterminedandmonitoredduringthe
applicationto maintainthe pHabove4.5.

In New York,Saratogd_akeand IrondequoitBayhave beentreated with alumin an experimental
mannerto determineits effectivenessn phosphorusinactivation. The Irondequoit Bay,treated

during the summer of 1987, has increasedwater clarity, reduced levels of chlorophylla and

lowered phosphorudevelswithin the hypolimneticwaters. Thelongrterm effecton the recycling
of nutrients from the sedimentswill be determined by further monitoring. There was no

appreciabldmprovementin the water quality in Saratogd_akeasa resultof the alumapplication.
Thiswas due to the smalltreatment area and low applicationrates. An experimentallowrievel
alum treatment is presently (2001 onward) being conducted (and closely monitored) in

KinderhookLake.This technique will be utilized more often in the future, possiblyto replace
dredgingin certain casesdue to costsand environmentalconsiderations.Ilt may be especially
well suitedin smalllakesor pondsto control algalblooms, providedthese lakeshave significant
internalnutrient loading.

[ I 1 S nrebvdosrd hasbeenusedto control the growth of aquaticvegetationin near shore
areaswhere lake levels can be controlled. Since drawdown effects only plants growing near
shore, it is often utilized in conjunctionwith other intiake restorationtechniques.The control of
vegetationis achievedthrough the freezingaction on the exposedsedimentsduring the winter
months. Not all vegetationrespondsto the freezingaction in the same manner. While some
speciesmay be affected negatively,others may not be affectedat all, or may actuallyincreasein
abundance.

Drawdownduring the winter months also allowsice scouringto disrupt the roots of plants. The
exposedsoils are compactedand much of the fine-grained organic materials are removed
to deeperwaters. Anotheradvantageof thistechniqueisthat it requireslittle or no expense.

In addition to possibleshift in aquatic plant speciesdrawdown canresultin increasedturbidity
and/or algaeblooms. Theturbidity increaseis usuallythe result of a lack of vegetationalongthe
shorelinewhich acted as a buffer to the wave energy. Loweringof the lake during the winter
monthsmayalsoresultin afishkill if aninsufficientamountof water volumeremains. Lakelevels



needto be restoredto near normal by springto provide adequatefish spawningareas.Finally,
lake residentsare often concernedthat the lake will not reachits normal lake level by summer.
Thereis no guaranteethat adequaterunoff will fill the lakeby the time peoplewantto useit.

Drawdownhas been commonly utilized at many New York State lakes, most often for

benefitsnot associatedor directly gearedtoward) aquaticplant control. The NYSakes
for which drawdownwas usedas a weed control method include GalwaylLake(Saratoga
County),Saratogd_ake,and GreenwoodLake(on the New Jersey/NewYorkborder), and

some of the lakesin the Fulton Chainof Lakes(interior Adirondacks)for controlling

Eurasianwatermilfoil, ForestLakein the southern Adirondacksto control Elodeaand

pondweed, and Minerva Lake (southern Adirondacks)for the control of native plants.

Most of these have been fairly successful,although immediately after drawdown a

different mix of invasiveplants have often colonizedand dominated the aquatic plant

community before the lakes reached equilibrium after a few years.For example,the

dominant plantsin RobinsonPond (ColumbiaCounty)shifted from Eurasianwatermilfoil

to bushy pondweedafter the lake was regularly drawn down (for maintainingfisheries
habitat downstreamrather than for weed control), although this shift reversedseveral
yearslater..

Mechanical Aquatic Plant Harvestingis restricted to applicationswhere macrophyte growth
impairsthe useof the lake. Theaqguaticharvesterscut and removevegetationbelow the surface
of the water and transportthe biomassto a conveyerfor disposalawayfrom the lake. Although
the plantswill grow back,some speciesrequiring severalharvestsduring a growing season this
technigueremovesthe vegetationand associatechutrients from the lake. Therealsois evidence
that the longrterm harvesting especiallyiate in the seasongcausesomedisruption tothe growth
cycleof somespecieof plants.

Although harvestingis only a temporary solution to vegetation problemsand generallyis not

fundable as a sole restoration techniquethrough the CleanLakesProgram,it hasbeen usedon

the SaratogalLakeproject in conjunctionwith other lake restoration techniquesand watershed
management programsln fact, this technique ighe mostcommonly used shorterm method of

vegetation control by lakesin this State, whether done & ¥ 2 NJX¥Witlh fulBsized mechanical
harvestersjnformally with cutting barsand hand removalof floating plants, or individual cutting

with plantsremovedfrom downwindshorelines.

Mechanicalharvestershave been seenon lakeslarge and smallthroughout the state for many
years,althoughin recent yearsthe use of herbicideshas largely supersededharvestingas the
most commonmeansfor & ¢ K 2 f $céhtrol of nuisanceplants. While the use of harvestersin
New YorkStatedatesbackat leastto the 1950s,the most significantregionalactivitiesoriginated
with the adventof the AquaticVegetationControl Programin the FingerLakesregionin the late
1980s.In this program, state (member item) funds were provided to severalcountiesin the
FingerLakesRegionto conducta variety of lake managementactivities.In some counties, this
includedthe purchaseof mechanicalweed harvestersor harvestingservicesfor severalFinger
Lakes,embaymentsto Lake Ontario, and some smaller waterbodies in these counties. The
harvesting program at ChautauqualLake has been used to evaluate nutrient removal from
harvestingoperations. Largelakesoutside of the FingerLakesregionthat havebeenharvested



include LakeChamplainand OneidaLake(for water chestnut)and GreenwoodLake(for Eurasian
watermilfoil). A statewide inventory of lakes that utilize mechanicalharvestershas not been

compiled,in large part due to the lack of regulatory oversight(and therefore a paper trail of

permits)in mostpartsof the state.

Anothertype of mechanicaharvesting,suction harvesting,utilizesdivers,hoses,and a pump to

createsuctionto removeaquaticplants. Thistechnique isrelativelynew butmay provide longer
term control of vegetationby removingthe roots as well as the plants. The processof having
diver(s)remove aquaticplants by suctionhosesis more selectiveat removingonly the nuisance
speciesthus leavingthe native plantsto recolonizethe disturbedarea. Theremovedplantsand
rootsaredischargedo acollectionbasketwherethey arethen properlydisposedof.

Suctionharvestingis a slow and expensiveoperation when comparedto mechanicakharvesters
but isideallysuitedasa secondantreatment when combinedwith rotovatingor dredgingandfor

new infestations of exotic plants. Thistechnique has been used in severallakesin New York,
includingLakeGeorge,EastCarogalLakeand Saratogalake. Resultsfrom these studiesindicate
suctionharvestingto be an effectivemeansfor controllingweed populationswhen appliedunder
the appropriatecircumstances.

Rotovating (also called rototilling) is a relatively new form of mechanicalcontrol for aquatic
vegetationthat usesa rototilling machineto cut and dislocateaquaticplants and roots from the
sediment,and then removesthe cut plants from the lake. Hydrorakingis essentiallythe same
techniguethat usesa mechanicatake andcollectsandremovessomeof the cut material.

A rototilling machineis usuallymounted on a barge. Themachinehasa large rotating headwith

severalprotrudingtinesthat churnup the sedimentsdislodginghe roots and plants. The rotating
headcanbe easilypositionedwith a hydraulicboomwinchandwinch cable(ashydroraking).The
plants are either brought up on the rotator and disposedof on shore,or the floatingvegetation
israkedup for properdisposal.

Thereis only a short history of the use of rotovating and hydrorakingin New York State, and
specificexampleshavenot beendocumentedfor any New YorkStatelakes,althoughrotovatingis
beingusedat anincreasingrequencyin smallplots inmuchlargerlakes,particularlyin the Finger
Lakegegionandin westernNYSilt is believedthat muchsmallscalerotovatingmoutside individual
propertiestoccurs under the regulatory radar screen, brought to the attention of regulatory
agencie®nlythroughthe vigilanceof concernedheighbors

Aeration/Artificial Circulation have been used in other state CleanLake projectsto alleviate
depleted oxygenin the hypolimnionwith limited successThesetwo techniqueshave not been
usedon any CleanLakeprojectsin New York,althoughthey havebeenutilizedin privatelyfunded
work. Aeration introduces oxygen to the hypolimnion without disrupting the temperature
gradients,while artificial circulation mixesthe entire water column. Thislatter treatment is not
recommendedn lakeswhere coldwater fishspeciesare present.

The use of imported water to replace existinglake water is referred to as dilution or flushing
technigues.The objective is to exchangethe high nutrient waters with water that is low in
nutrients. The use of groundwater or nearby streams with low nutrient concentrationsare
sourcesfor flushing. Thelackof sufficientwater of desirablequality and the costof operation



andmaintenancdimit the useof this technique.

Shadingnvolvesthe useof chemicaldyesto inhibit light penetrationto the lakebottom, ultimately
controllingthe growth of nuisanceaquaticvegetationin areasgreaterthan two to four feet deep.
Thesenonmtoxic vegetable dyes work by reducing light penetration in the water ("shading"),
and by the absorption of wavelengthswithin the photosynthetically active region of light.
Absorbinghesewavelengthgreventsthe plantsfrom photosynthesizingndgrowing.

Thedyestreat the entire waterbodyandare usuallynot usedon largelakesdue to cost limitations.
Dyes are most effective in small waterbodies with little or no flow where the appropriate
concentrationcan be maintained. The duration for treatment for either large or small lakesis a
function of water retention time. Dyes will be significantly and quickly diluted or washed
downstreamin lakeswith inflow andoutflow.

There idittle historical information on theise ofshading agents in NeWorkStatelakes, although
they have been commonly used on ponds, particularly golf course and ornamental ponds, for
manyyears.Perhapghe only largefake experimentsinvolvinglakedyeswasin Adirondack_akein
the late 1980s.

Chemicallechniques

Aquatic Herbicidesand Algicideshave been utilized for the control of nuisanceaquatic plants;
herbicideshavebeenusedto reducepopulationsof excessiveooted aquaticmacrophyteswhile
algicideshave been usedto control nuisancealgaegrowth (includingmacroalgasuchas Charg.
Herbicidesare availablein liquid or granularform, utilizing a variety of formulations and active
agents.Some herbicideselicit toxic reactionsto the plant leavesand/or root structure, while
other herbicidesdisrupt the photosyntheticor metabolic processesn plants. Algicidescontrol
algaeby toxicity. While algae control has required primarily wholeriake treatments, herbicidal
control of nuisanceweeds has occurred as both spot and wholeriake treatments. Treatment
duration, effectivenessand selectivityare largelyfunctionsof the choiceof herbicide,extentand
type of plant coverage,bottom sedimentstructure, hydrologiccharacteristicsof the lake, and
otherfactors.

The primary aquatic herbicidesregisteredfor use in New York State are 2,41D, Endothall(and

other like formulations),Diquat, Rodeo,and Sonar.While herbicidetreatments have historically
focusedon a variety of nuisancenative and exotic submergentand emergent plants, much

attention inrecentyears hadeenfocusedon exoticsubmergentspeciesprimarily Myriophyllum
spicatum(Eurasiarwater milfoil). Sonar,a fluridonemasedcompoundutilized in other statesfor

control of M. spicatum (and other nuisancemacrophytes) was permitted for use in New York
state in 1995, and hasbeen utilized increasinglyfor the control of M. spicatumin NY Sakes(at

least 40 lakes larger than 25 acres),although not in any lakes utilizing Clean Lakesfunding.

However,2,41D, and other herbicideshave a long history of use for controlling Eurasianwater

milfoil throughout the state. Algicidesare primarily formulations of coppembasedcompounds.
Both herbicidesand algicidesare regulatedthrough an extensivelicensingand permitting process
bythe NYSDEC.



Most of the New York State lakestreated with aquatic herbicideshave not been closelystudied

either before or after treatment. ThemostcloselymonitoredlakesincludeWanetalLakein Schuyler
Countyand SnydersLakein RensselaeCounty,both infected by Eurasianwatermilfoil. Permits
have beenissuedfor aquatic herbicidesin nearly every part of New York State. In fact, upwards
of 500 permits are issuedannually,not includingpurchasepermits for smallfarm ponds. However,
in someregions ofthe state, suchasthe Adirondacksno aquatic herbicide permits have been
issued. The myriad of reasonsinclude overlapping regulatory authority (the DECand the

AdirondackPark Agency),strong sentiments about the use of herbicides,the presenceof and

concernfor protectingrare and endangeredspeciesandthe lackof historicalprecedentin the use
of manyaquaticplant control strategies(duein part to the historicallackof problemswith invasive
plants).A paucityof permitsis alsothe case forlakes inother regions ofthe state usedfor potable
water intake or encompassingvetland areassince the permittingigor is often more significantin

these waterbodies. On the other hand, many lakesin the downstate region have been treated

with aquaticherbicides.

Coppersulfatehasbeenusedfor manydecadeson manyNew YorkStatelakessomeon anannual
basigiand eachyearis usedon morethan 300lakesand pondsthroughoutthe state (mostly small
ponds less than 3 acres insize). Most of these small pondtreatments havenot been well
documented,althoughthe NYSDE®@asconducteda study of relatively smalllakeswith persistent
coppersulfatetreatments.

BiologicalTechniques

Herbivorousfish control of nuisanceaquaticplantshasbeenusedfor severalyearson smallNYS
pondsand lakes,and in the last few yearson larger lakeswith control structures,though there
have been no treatments through the CleanLakesProgram.The use of sterile hybrid grasscarp
(Ctenopharyngodoridella x Hypophthalmichthyshobili§ was approvedin New Yorkon Junel,
1990, for waterbodieslessthan five acres,havingno inlet or outlet and which lie wholly within
the boundariesof the individualsrequestinga permit. Up to 15 certified triploid grasscarp per
acre will be allowed where submergentvegetationand/or duckweed(Lemnaceagoccupyover
30%of the water's surfacearea and significantlyimpair the intended use of the waterbody. A
morerigid permitting processs utilizedfor applicationsn largerlakes.

Therehavebeenlliterally thousandsof permits issuedby the DECfor the use of grasscarp since
1991;the vastmajority of theseare for verysmall(<1 acred T | Nahéswith no inlet or outlet
and a singlelandowner. The majority of the stockingsappearto be in FingerLakesregion and
western New York (nearly 1000 everyyear),and in the downstate region (nearly 500 per year).
The effectivenessof these stockingshas not been documented.The grasscarp stocking and
aquatic plant responseof Walton Lakein Orange County, one of the original (experimental)
stockingdn the state,hasbeendocumentedby the DEC Divisioof Fish and Wildlifelnformation
aboutother stockingdslargelyanecdotal

Biomanipulationis another restorationalternative that hasnot beenwidely usedbut may prove
useful in some situations. The objective of this techniqueis to control the growth of algaeby
increasingthe populations of zooplanktonwhich graze on the algae.Thisis accomplishedby
reducing or eliminating small fish which feed on the zooplanktonby increasingpredation or
restocking.



Althoughbiomanipulationhasbeencommonlyusedin New YorkStateasa fisheriesmanagement
tool, it has notbeenregularlyutilized or documented as &ke management activityo restoreor
enhancewater quality conditions.For example,rotenone hasbeenusedwithin the Adirondacks
to restore native brook trout (by removingother fish that outcompetethe brook trout), but this
undertakingwasnot intendedto improve water quality. Biomanipulatiorhaslargelybeenlimited
to either accidental introductions of exotic species (such as zebra mussels or Eurasian
watermilfoil) or unintended results from the introductions of fish such as alewivesin Conesus
Lake.Asmallscalebiomanipulationprojecthasbeenconductedat LakeNeatahwanta

Herbivorousinsectshavebeenincreasinglyusedin NYSakesto control the growth of nuisance
levels of Myriophyllum spicatum Although several different herbivorousinsectshave been
implicatedin natural crashesof Eurasiarwatermilfoil through North America,only two havebeen
reared and stockedin NYSakes.Euhrychiopsitecontej the milfoil weevil, is native to manyNYS
lakesand is stockedcommerciallyby a private companyin Ohio. Adult weevilslive submersed
and layeggson milfoil meristems. Théarvae eathe meristem andoore downthroughthe stem,

consuminghe cortex,andthen metamorphosdower on the stem. Theconsumptionof meristem
and stem mining by larvaeare the two main effectsof weevilson the plant and this damagecan
suppressplant growth, reduceroot biomassand carbohydratestoresand causethe plant to sink
from the water column (information from RayNewman, University of Minnesota, Department
of Fisheriesand Wildlife). The milfoil weevil has been stockedin six NY Slakessince 1998. At

present there do not appear to be any NYSstocked weevil populations that have become
selfrsustaining or have been demonstrated to adequately reduce Eurasian watermilfoil

populations,althoughthese lake stockingscontinueto be watched. Thereis someevidencethat

native populations of Euhrychiopsidecontei have causeda crashin Eurasianwatermilfoil in

FindleyLake.

The milfoil moth, Acentriaephemerella has been cited as the causeof a substantialcrash of
Eurasiarwatermilfoil in the northern end of Cayughake . Althoughnot native toNYSakes, ithas
effectively become naturalizedin many lakes since the late 1920s andis now found in most
surveyedNYSakes.Themoth caterpillarsusetheir silkenthreadto bind milfoil's feathery leaves
into individualnests(larvalretreats), effectively halting growth of the plant stems.Themoth has
been introduced experimentallyon a small scaleinto DrydenLakeand on a larger scaleinto
Lincoln Pond. Commercialor other nonrexperimental stocking activities have not yet been
conducted.

Althoughrecent surveyshave indicatedthat both the milfoil weevil and moth are found in most

surveyedNew YorkStatelakes,the history of herbivorousinsectstockingsn New YorkStatelakes
datesbackonlyto the late 1990s.Aquaticweevilshavebeen stockedn smallplotsin severalsmall
New York State lakes, including Lake Moraine in Madison County, SepascoLake in Dutchess
County,FindleyLakein ChautauquaCounty,and Millsite Lakein JeffersonCounty,aswell asan

experimentalstockingin SaratogalLake. Eachof these projects has exhibited some very limited

successedhut in no caseshave migration out of the treatment plots, or longrterm reductionsof

milfoil beds,been observed. Thishas been closelymonitored for severalyears,althoughlongent
term successebavealsonot beenobserved.



Current and Completed Cean Lakes Projects

Overthe past 20 yearsthe Departmentof EnvironmentalConservationunder the FederalCleanLakes
Program(Section314 of the FederalCleanWater Act), hasconducted26 lake managementandrestoration
projects on public lakes. The various projects cover almost every aspect of lake managementfrom

vegetationharvestingto the control of agriculturalrunoff. Since1983, NYSDEGhrough its Inland Lakes
and FreshwaterSection alsohassupervisechearly80 additional projects,financedsolelywith Statefunds,
amounting to almost $15 million dollars. These projects, conducted in areasthat comprise over 75

percent of the State'spopulation, have improvedthe use of lakesand pondsas water supplies,and for

swimming fishing,andwateribasedrecreationalactivities.

The Clean Lakesprogram is broken down into two components,Phasel and Phasell cooperative
agreements.Phasel projects are the diagnostic/feasibilitystudiesto determine a lake'squality, evaluate
possiblesolutionsto existingpollution problemsandrecommenda feasibleprogramto restoreor preserve
the quality of the lake.A Phasell project is undertakento implement the recommendedmethods for
controlling pollution entering the lake, and to restore the lake. Applicationsto the U.S.Environmental
Protection Agency (USEPAJor a CleanlLakesproject must be made by the NYSDEQ he proposalto
conducta Phasel or Phasell project can be submitted to the NYSDE®y any governmententity for a
publicwaterbody.

Federalcostrsharing forPhase projects are70 percentof the total budget,with a maximumFederalgrant
of $100,000.Phasell grants are 50/50 cost sharing,with no maximumlimit. The matchto the Federal
grant can be composedof state and/or local monieswhich are not being matchedto any other Federal
program.

Priorto 1980, USEPAunded Demonstrationprojectsthat were similar, in scope,to the presentPhasell
projects. New Yorkcompletedsevenof these demonstrationprojects before the regulationwas adopted
that establishedthe present CleanLakesprogram. Sincethat time, the State has completedten Phasel
studies four Phasdl projects,andcurrentlyhasfive Phasdl programsthat are active.

During1994,the Departmentsubmitted sixnew Phasel applicationsand one Phasell grant applicationto
USEPAUSEPARegion2 recommendedthat one of the Phasel applicationsbe funded while no Phasell
studiesor other Phasel grant applicationsbe awarded. USEPARegion2 also recommendedfunding the
state lakewater guality assessmengrant, used tofund some ofthe aforementionedmonitoring activities.
Sincefunding for Section314 projects hasbeen eliminated, no additional Phasel or Phasell applications
have been submitted to the USEP/Asince 1994, and some activities funded under the Water Quality
AssessmenGranthavebeentransferredto the Nutrient Assessmerprogram.

Thefollowingisa summaryof the completedandongoingClean_akegrojects.

I. DemonstrationProjects

A. Washington Parkakeand Buckinghaniake City ofAlbany($46,500Federal $46,500Local).
Projectcompletedin 1978. Lakeswvere dredgedof accumulatedbottom sedimentsto restore
waterdepth.

B. HamptonManor Lake Town of EastGreenbush($50,000Federal,$50,000Local). Project

completedin 1979. Projectconsistedf hydraulicdredgingto increasewater depth.
C. Steinmetd_ake City of Schenectady$36,680Federal $36,680Local). Projectcompletedin



1979. Restorationconsistedof dredgingof bottom sedimentsto increasewater depth and to
reduceaquaticplantgrowth.

Tivoli Lake City of Albany ($202,645Federal,$202,645Local). Project completedin 1981.
Restoration included dredging contaminated sediment, diversion of stormwater runoff
around the lake, rehabilitation of the earthen dam and establishmentof wetland wildlife
areas.ThelLakewasrestockedwith Largemouthbass,and presentlyis the only "natural” city
parkin upstate.

CentralParkPond Cityof New York($498,000Federal $498,000Local). Projectcompletedin
1981. Project consistedof dredging of accumulatedsediment, rehabilitation of inlet and
outlet structuresand improvementof shorelineriprap. The purposeof the project was to
increasewater depth,asthe pondisin ahighuseareaof CentralPark,Manhattan.
Scudder'fPond Villageof SeaCliff, and Glen Cove($50,000Federal, $50,000Local).Project
completedin 1982.Restorationincludeddredgingof accumulatedsediment,and construction
of sedimenttrapsto treat surfacerunoff. Thepondis part of anenvironmentalrecreationarea
andis usedfor fishing.

Ann LeePond AlbanyCounty ($98,246Federal,$98,246Local).Project completedin 1982.
Restorationmeasuresconsistedof hydraulicdredgingto increasewater depth, and repair of
the outlet dam. Thepondis now usedfor fishingandisthe focusof awildlife area.

II. CompletedPhasd projects

A.

LakeChamplainNYSDE(5234,860Federal $100,654 State)Project periodfrom 6/26/89 to
12/30/93. A cooperative Phasel diagnostic/feasibilitystudy with the State of Vermont,
completedasmergerwith LakeChamplairManagemen®lan.
OtsegolLake,SUNYOneonta($100,000Federal $50,000Local).Projectperiod from 7/22/91
to 6/30/97. A diagnostic/feasibilitystudy examiningnutrient inputs from the watershedand
developmanagemenplanto maintaincurrentwater quality.

Upper SaranacLake NYSDE@nd the Upper Saranad_akeAssociation§100,000Federal,
$136,000 State). Project period from 10/1/94 to 9/30/96. A diagnostic/feasibility study
examining nutrient inputs and development of a managementplan for the lake and its
watershed.

Chautauqualake ChautauquaCounty PlanningDept. ($100,000Federal, $50,000 Local).
Project period from 7/22/91 to 4/30/97. A diagnostic/feasibilitystudy examiningnutrient
inputsanddevelopmanagemenplanto reduceeutrophicationin lake.

Ill. CompletedPhasdl Projects(Phasd project completedprior to implementation).

A.

Hyde Park Lake NiagaraCounty ($894,667Federal,$894,667Local). Project completedin
1984. Restorationincluded dredging of accumulatedsediment, excavatingthe inlet and
outlet tributaries, and providingfor a sourceof cleanmakeup water for dilution. Thelakeis
in the only park in the City of NiagaraFalls,and is used for boating, fishing, and aesthetic
enjoyment.

DelawareParkLake City of Buffalo($3,741,500Federal $2,000,0005tate,$1,741,500Local).
Projectcompletedin 1985. Restorationincluded diversionof the incoming stream around
the Lake,rerouting of storm sewers,and dredgingto remove accumulatedsediment. The
Lakeisin a major city parkandis usedfor fishing,boatingandaestheticenjoyment.
LakeRonkonkomaSuffolk County ($335,572Federal,$335,572Local).Projectcompletedin
1986. Projectconsistedof public land acquisition,and the developmentof a management



planfor the lakeandits watershed. Twoexperimentalbiofilters for treating stormwaterwere
constructedandevaluatedaspart of the project.

IroquoisLake Cityof Schenectady$290,747Federal $240,000State,$50,747Local). Project
completed 1987. Restorationconsistedof dredgingfor deepeningand vegetation control,
stormwater diversionand sealingof the bottom with cleanfill. The Lakewas restockedwith
fishandis usedfor boating,fishing,andaestheticenjoyment.

IrondequoitBay, Monroe County($329,743Federal $165,000State,$164,743Local). Project
period 6/1/85 to 12/21/89. Projectconsistedof alum addition for the control of phosphorus
releasefrom deepanoxicsediments. Monroe Countyalsohasdevelopeda managemenplan
for reducingurbanandagriculturalrunoff impactsfrom the Lake'svatershed.

Belmont Lake NYSOPR&HPSuffolk County ($290,000-ederal,$290,000 State). Project
period9/1/83 to 12/21/89. Restorationconsistof removalof accumulatedbottom sediment
for control of the exotic plant fanwort (Cabombacaroliniang. The Lakeis used extensively
for boating,fishing,andaestheticenjoyment.

Saratogal ake NYSDEGaratogaCounty($339,241Federal $180,000State $159,241Local).
Projectperiod 6/1/84 to 5/31/89. Projectconsistsof water level control, agricultural runoff
controls, aquatic vegetation harvesting, alum addition for nutrient inactivation, and
formation of a lake managementistrict. The Lakeis an excellentwarm water fisherywith a
severenfestationof Eurasiarwatermilfoil (Myriophyllumspicatumn).

Van CortlandtPark Lake City of New York ($88,759Federal,$88,759Local).Projectperiod
6/1/86 to 5/31/92. Restoration was to consist of dredging to increase water depth,
stormwater diversionand the use of existingwetlandsto filter stormwater runoff. No work
donedueto Cityunableto comeup with matchfor project.

CollinsLake Village of Scotia($221,821Federal,$110,000 State, $111,821Local).Project
period 4/1/85 to 3/31/95. Projectto include hydraulicdredgingto increasewater depth by 1
meter to reduce growth of the exotic plant Curlyleafpondweed (Potamogetoncrispu3. The
Lakeis usedextensivelyfor swimming,boating,andfishing.

Greenwood_ake GreenwoodLakeWatershedManagementDistrict, Inc. ($369,000Federal,
$240,000 State, $129,600 Local). Project period 6/26/89 to 9/30/95. Project to control
aguatic vegetation and reduce nutrient loadingsto the lake. Methods include drawdown,
mechanical harvesting, stormwater management,development of a septic management
district, fisheriessurvey andabasinmwide sensitivedlandsmanagemenplan.

LakeGeorge NYSDEGE367,390Federal $367,390State/Local) Projectperiod from6/26/89
to 5/31/93. Project includes aquatic plant management, critical land acquisition, and
monitoring. Anincreasean federalfundsfor this projectis currentlybeingrequested.

IV. SpecialGrants

A.

Water Quality AssessmenGrant, NYSDEC$50,000Federal,$21,429 State). Project period
from 9/1/94 to 8/31/96. A grantto assistDECQn the administrationof its LakeWater Quality
Assessmerrogram.

Onondagalake Management Conference,NYSDEC$1,750,000 Federal$750,000 Statg
Project period from 6/26/89 to 9/30/94. A compilation/review of studies to determine
additional monitoring necessaryand what strategieswould succeedin the restoration of
Onondagd.ake.

Lake ChamplainManagement Conference,NYSDE$2,000,000Federal, $857,143 State).
Projectperiod from to 9/30/94. Toconvenea managementonferenceto studyandaddress
the water quality concernin Lake Champlain.The project is conductedwith the State of



Vermont.

D. TMDUMini Grantfor InfLakeSedimentationStudy ($15,000Federal).ProjectPeriod 10/1/93
to 9/30/94. A grantto conductsedimentationchemistryand rate studieson severallakesof
varioustrophic conditions

E. Nutrient AssessmeniGrants (two grants, total $125,000 Federal, $53,573 State). Project
Period 7/1/98 to 9/30/00. A grantto assistDECadministrationof its Nutrient Assessment
Program.

F. Nutrient Criteria DevelopmentGrant ($30,000Federal(EPARegiond, II, and V), awardedto

the NY S~ederation olLakeAssociations)Project Periodl0/1/0116/30/03. Agrantto evaluate
the useof lakeperceptiondatain developingnutrient criteria

Acidification of Lakes

The assessmenbf lakesand pondsfor acidity in New York State is basedupon a systemto categorize
watersasbeingin acceptablethreatened,or impaired("affected") conditionasdeterminedby midsummer
acidity levels(Pfeifferand Festa,1980). Thesystemrelatesthe environmentalrequirementsfor survivalof
endemicfish populationsand currentacidificationstatus. Thecategorief pHare

Impairedcondition pH<5.0standardunits
Threatenedcondition pH>5.0and< 6.0standardunits
Acceptableondition pH>6.0standardunits

In previous305(b) reports, the presenceof a viable fish population also was usedto determine acidity
status. Althoughnot a direct measureof trophic state, this classificationprovidesimportant information
aboutthe concurrentuseimpairmentdueto the severityof the acidificationproblem.

A total of 1,850lakesand pondsrepresenting503,400acreshave beenassessedor acidity in New York
State (not including Lake Ontario). Most of the information for the current evaluation came from the
Adirondacki_akesSurveyCorporationfield investigationsof 1,469pondedwatersbetween1984and 1987.
The EL®aterswere notsampledduringmidsummerandare notincluded inthe currentassessment.The
1,376watersincludedin the current assessmenfrom the ALSQeport representabout 50 percentof the
total numberof water bodiesin the AdirondackRegion.

Theresultsof the currentassessmentor acidity statusbasedupon midsummerairrequilibratedpH values
areoutlinedon Table9 (with the ALS@atasummarizedn parentheses).

The365pondedwatersimpairedby acidityrepresentsabout 20 percentof the total numberof lakes but
lessthan 2%o0f the total surfaceareaincludedin the currentaciditystatusassessment.

Thespecificsourcef acidityin the aciddepositionthat affectsAdirondacdakesandpondsarethe
millionsof tons of sulfurdioxideand oxidesof nitrogenthat are emitted annuallyinto the atmosphere.
Depositionof sulfateandnitric acidtakesplacein both "wet" (precipitation)and"dry" (directdeposition
to the groundsurface)orms.



Table9
Assessmenbf LakeAcidification
Impaired Threatened Acceptable
A NJT9 |j dpHf A <5.0 5.016.0 >6.0
Numberof 365 289 1184
Lakes/Ponds (326) (257) (793)
Percentof 20% 16% 64%
Total Assessed (24%) (19%) (58%)
TotalNumber 7,210 16,374 436,311
of LakeAcres (4,155) (8,030) (36,255)

Ohio,PennsylvanisandWestVirginiammediatelysouthwestof NewY orkState,are majorcontributorsof
sulfurdioxide. In previousyearsthesethree statestogethercontribute 21 percentof the sulfurdeposition
at the Whitefacereceptor,23 percentat the westernAdirondackeceptor,and 36 percentat the Catskill
receptor. Thesethree states,togetherwith NewYorkState,OntarioandQuebecat onetime accountedfor
mostof the sulfurdioxideemissionsvestof, andwithin, 2000km of the Adirondacks68 percentof the
depositionat Whiteface 67 percentof the depositionin the westernAdirondacksand 68 percentof the
depositionat the Catskilkeceptor. Theremaining30 percentof the depositionat thesethree receptors
wascontributedby severawidely separatedegions. NewY orkState'scontributionto total sulfur
depositionat all receptorsin NewYorkStaterangedfrom 14 percentto 31 percent.

Thepredominantcontributorsto oxidesof nitrogenemissionsare motor vehicledocatedin heavily
urbanizedareas. ThelargestnonmiNew Yorkcontributorsto the NewYorkreceptorsarelocated
immediatelyto the southwestof the Stateandincludethe westernPennsylvaniegasternOhio,andWest
Virginiaareas. Thisregioncontributesabout 14 percentof the total emissionsources.TheCanadian
contributionto nitrate depositionat somereceptorsis considerablyhigherthanthat foundfor sulfate
deposition,whichreflectsthe influenceof largeCanadiammetropolitanareassuchasMontreal and
Toronto. NewYorkState'scontributionsto emissionsn the generalareaat onetime rangedfrom 2.6
percentat Muskokawhichiswestof NewYorkState to 32 percentat Brookhaveron the easternendof
Longlsland.

Basednioniccontributionsandother evidence acidificationof watersin the Adirondack$hasoccurred
primarilyfrom the atmospheriadepositionof sulfate. Higherconcentrationf nitrate occurduringevents
suchassnowmeltandinfluenceshortiterm changesn pHandANC.

TheNYSDEBReganneutralizingcertainacidicwatersin 1959asamanagementool usedto helprestoreor
protect valuablefisheries. Theneutralizingmaterialusedis agriculturalimestone. TheNYSDEI@ning
programhasin recentyearsincluded32 waters,all of whichare locatedwithin the AdirondackPark. As
anotheralternativeto mitigatethe harmfuleffectsof highacidity,the LakeAcidificationMitigation Project
(LAMPXonductedresearctonwatershedimingto determinethe effectsof limingthe entire ecosysternon
the water chemistry terrestrialvegetation,andsoilbiota.



Mitigation Measures for High Phosphorus

More than 40 smalllakeshavebeenidentified asimpaireddueto excessiveutrients, warranting
their inclusionon the New YorkStateSection303(d)list. Most of thesesystemssufferfrom alack
of nutrient loadingdata, but mostare alsofound within a single jurisdictiorwith relativelysmall
watershedsAssuch,nutrient loadingto thesesystemscouldbe modeledwith relativelysimple
R S a 1 madédinigpbrograms)eadingto the developmentof total maximumdailyload (TMDL)
calculationgequiredfor 303(d)listed waterbodies. TheNYSDEDivision ofWater, workingwith
EPAandtheir consultantsjdentified candidate waterbodiefor inclusionin a smalllakesTMDL
modelingproject,andseverakepresentativdakewatersheddor calibratingthesemodels.The
lackof S @ S y (i moniitaiir®Batafor manyof thesesystemsesultedin the choiceofad G S |
statewatershedandlakeresponsanodelto characterizecontemporarynutrient loadingandlake
conditions,andto predict lakeresponseto changesn nutrient inputs.

TheArcViewGeneralizedVatershedLoading-unction (AVGWLR)odelwasusedin combination
with BATHTUB> developthree TMDLdor smalllakesimpairedby phosphorus.Theapproach
employedby an EPAcontractorconsistedof usingAVGWLEo determinemeanannual
phosphorudoadingto the lake,andthen using BATHTUB definethe extentto whichthisload
mustbe reducedto meetthe water qualitytarget. Thisapproachrequiredno additionaldata
collectiontherebyexpeditingthe modelingefforts. TheseTMDLglid not involveanyWastelLoad
Allocations.

TheEPAcontractorisalsousingthe AVGWLIFodelto reviewwatershedloadsin severalother
impairedlakes. Most of theselakeshavelarger,more complicatedwatershedsandthe TMDLs
will needto setWasteLoadAllocationsfor wastewatertreatment discharge®r Municipal
SeparateStormSewerSystemsThisrelativelysimple,desktop,Y 2 R S f mapproacirl be
adoptedto addressTMDLdevelopmentfor n n rsmaillakesystemghroughoutNew YorkState.

Mitigation Measures for High Acidity

1. AcidRainLakesT otalMaximumDailyLoad(TMDL)

About 400 waters ariecludedontheNew York StateSection303(d) list because of
impairmentto aquatic life support attributed &gidrain. The majority of thesdlakeswere
addedo thelist in 1998andwerebasedon chemistryandbiologic datafrom the mid-1980s
or prior. Thefocusof the Acid Rain Lakesestoratiorstrategy/TMDLis limited to those
affected lakevatersthatfall within New York StateAdirondackForestPreservéands.The
reasorfor limiting the universeof watersto be covereds dueto theapplicablewater
quality standards for these wateFbeapplicablepH standard fomostwaters outside the
ForestPreservdandsisi n b € s s t Whilethists ascieatifically derived standard
based on the support of aquatic life, it might no& bealisticstandardor all watersof the
Adirondackswherenaturallimitationssuch adimited acid neutralizing capacity (ANC),
soil characteristics, geology and hydrology and otleesiderationsuggessomeof these



watersmay haveneverattaineda pH of 6.5. Evenso, acid rairmay still restrictaquaticlife
support in these waters.

Theultimategoalfor all waters would be thaheyachieveall waterquality standards for
classifiedwatersandsupporta full anddiverseaguaticcommunity.However,Statewater
quality standards such as the pH standagl®havenot beenappliedto waterswithin the
ForestPreservédbecaus®f thealternative protectioprovidedin Article 14 of the New
York StateConstitution If Statestandardsvereapplied,a TMDL would haveto
demonstrat¢hatprescribedoadingreductionscould meetthis standardThelack of
specific,numericwater qualitystandard$or ForestPreservéVatersallowsfor
someflexibility in developingnterim TMDL endpoints.

Thenatureof theloadingsourcesesponsibldor thisimpairmentto New York Statewaters
alsocomplicategheloadingreductionstrategy calledor in this restoratiorplan. Because
significantsourcedie outsideNew York State borderany effective loading reduction
strategymustincludenational(regional)reductionefforts. Bggond any initial reductions,
additionalreductionsarelikely to beneededo attain water quality standards and restore
uses of at least sonoé these waterddowever,the complexityof thetransport deposition,
in-watereffects,andappropriate natural limitatiorisfactorsthatvary somewhatcross the
rangeof 143targetwatersi suggesthatanincremental/phaseapproach is appropriate.

While retaining aninimumpH of 6.5 as theltimategoal for thesevaters this phased
TMDL usesa hierarchyof interim aquaticlife support thresholds. Ale emissionof acid
rain precursorarereduced regionally, monitoringatawill be usedto assespH recovery
andaquatidlife supportandto refine simulationmodelsto seewhatadditionalreductions
would be necessaryo achievefurtherrecovery ana higherlevel of aquaticlife support.
This iterativeadaptivemanagementycle isan appropriatstrategyto dealwith the
complexitiesof restoringtheseacidrain waters.

2. NortheastRegionaMercury(TMDL)

Severstates NewYork,ConnecticutMaine,MassachusettdNewHampshireRhode
Island,andVermontr collaboratedwith the NewEnglandnterstate Water Pollution
ControlCommissiorfNEIWPCQ@ producethe planfor reducingmercuryin the watersof
NewY orkStateandNewEnglando eliminatefishconsumptionadvisoriescausedoy
mercuryfrom air deposition.In the Northeast,elevatedlevelsof mercuryin certainfish
speciessuchaslargeand smallmouthbassandwalleye,are of greatconcern.ln New
York,more than 80 water bodieshaveadvisoriedor fish consumptionbasedon elevated
levelsof mercury. Whilemostof the watersarein the Adirondacksand Catskillspthers
suchaspartsof the Hudsonand Susquehann®&iversand LakeChamplairare also
affected.

ThisNortheastregionalTMDLwill help addresghe link betweenmercuryemissionsand
mercurypollution in water and highlightsthe needfor implementationof a
comprehensivenationwidemercuryreductionstrategythat would improvethe natural



resourcesiot onlyin NewYork,but in all states.Thepatrticipatingstatesbelievethat
mercurydepositiondeservego be anationalpriority andrequiresfederalprogramsto
addresst. TheTMDLacknowledgeshe succes®f the Northeaststatesin eliminating
manyA Yy Tt &autcésBmercurycontamination.Nearlya decadeof work hasresultedin
regionalreductionsof greaterthan 70 percentin mercuryemissionsanddischarges,
includingreductionsin emissiondrom incinerators AsNew YorkStatecontinuesto look
for newwaysto reducei y Tt &autcesBmercury,the TMDLrecognizeshat the
majority of mercuryin statewaterscomesfrom 2 dzii 1t 2 $oar&e8Thedi&it TMDL
stipulatesthe amountby whichmercuryarrivingin the regionfrom 2 dzi 1 2 Somrées I G S
mustbe reducedif watersareto be removedfrom the impairedlist andthe fish
consumptionadvisories rescinded.

TheTMDLindicatesthat by reducingoverall mercurydepositionto the regionby between
86 percentand98 percent, ¥ A & K mmiérsudly&ilidSclineto levelswherefishadvisories
will nolongerbe required.

Assessmernt of Lake Water Quality Trends

ThelnlandLakesand FreshwateiSectiorhasattemptedto providesomepreliminaryassessmentsf
long-term water qualitytrendsof the lakesin New Y orkState.Suchan assessmenis ultimately limited
bythe relativelysmallnumberof lakesthat havebeensampledfor a sufficientperiodof time (511.0)years
to providelongriterm trend analysisasnddampenthe interannualvariabilitydueto changingveather
conditions slightdifferencesin samplingschedulesandother samplingartefacts.Moreover,questions
aboutthe representativenessf the ambientmonitoringprogramsdatasets(asa crosssectionof all NYS
lakes,or evenlakeswithin a particularregion,sizerange,or water quality classificationjurther limits the
extrapolationof trend analysesvithin thesedatasetgo assessmentsef trendswithin NY Sakes however
the latter maybe defined. TheEMAPProgramwasintendedto supportthe collectionof longreerm
baselinedatato identify water quality trends. However sincethis sectionof the report is dealingwith
water quality datacollectedprimarily sincel982,the paucityof longiterm datafor the majority of state
lakesprecludesanadequatetrend analysis.

Trendanalysesanbe attemptedin anumberof ways. Perhapghe simplestwould beto evaluatechanges
in water quality indicators(trophic status,acidificationstatus,etc.) overdefinedintervals,suchaschanges
in theseindicatorsby decadeof sampling. ThehistoricalNY Slatasetlendsitselfto this type of analysis,
sincemanylakeswere sampledon only alimited basisin relativelyshortiterm water quality monitoring
programswithin eachof the lastfour decadesthe DEGand Eastern_akesurveysof the 1970sthe ALSC,
LClandCSLAPBrogramsin the 1980s,andthe LCICSLARNdFingerLakesnonitoringprogramsof the
1990sand2000s.

Anothermethodistraditionallongriterm dataanalyse®n continuousdatasets suchasthosecollectedvia
CSLARAtonetime, the CitizensStatewidelLakeAssessmenProgrammonitoredindividuallakesfor at least
five-yearintervals. At the end of that time, individuallakeassociationsvere providedthe option of
monitoringthe lakeat their own expensgusingthe samesamplingoroceduresequipment,andlaboratory
for analysespr be droppedfrom the programto includeother lakeson the waitinglist. Sinceafive-year
monitoring programdoesnot generallyprovidethe longrterm datato provideawater quality



trend, anddueto fundingrestrictionswithin the program,participatinglakeassociationgssumed portion
(appx51i5%)of the programcostsbeginningin 2002 ,andthuswere providedopportunitiesto continue
monitoringwithout five-yearsamplingrestrictions. It isanticipatedthat this maydramatically

increasehe numberof lakeswith continuousdatasetsand providemore yearsof water quality datafor
morerigoroustrend analysis.At present,138 CSLARakeshavebeensampled at present,for at leastfive
yearsunderthis program,with 38lakessampledfor at least10years,and9 lakessampledfor at least15
years, althoughthey maynot havehadcontiguousrecords. Inrecentyears rudimentarystatistical
analysediavebeenconductedonindividualCSLARkes. Theseanalysexanbe groupedto providea
summarizedsimpleanalys1of water quality trendsin theselakes(andby extensiona subsetof NY Sakes)
sincethe midri980s.

Thereare morethan 230lakesthat havebeensampledin two or more of the decadesf the 1970s,1980s,
1990sand2000s(inclusiveof 2006)by one or more of the abovedescribedmonitoringprogramsand/or
ambientwater quality monitoringconductedby the NYSDEG@Quringthe 1970sbut not summarizedn this
report. However sincemanyof theseprogramscollectedinformationon a subsetof NY Sakesthat may
not be representativeof the entirety of water resourcesn the state, suchasthe mostlyacidifiedlakes
sampledn the ALS@roject, the largerpublicaccessakessampledn the LClandthe mostlylarger
populatedlakessampledthrough CSLARomparingresultsfrom one programto the next(andtherefore
fromoned R S O to Biénext) maynot providegreatinsightsaboutthe recenthistoricalconditionof NYS
lakes.

Amongthe lakessampledin two or more decadessincethe early 1970s the trophic conditionof these
lakesis describedin Table10. Trophicstatusin eachdecadewasevaluatedby evaluatingthe median
valuefor the trophicindicatorsfor the entire decade.

Reviewof the datain Table10showsthat comparisongrom one decadeto the nextare extremelydifficult
sinceonly asmallsubsetof lakeswere sampledin the 1970s,1980s,1990s and 2000s. However with the
largerpool of lakessampledfrom the 1970sto the 2000s,from the 1980sto the 2000sandfrom the 1990s
to 2000s atentative assessmentf changingrophic statuscanbe presented. Thisassessmenis

shownin Tablell.

It appearghat there isatrend toward decreasingroductivity (trophy), particularlywhenevaluatingtotal
phosphorusoncentrationsjn the subsetof commonlysampledakes althoughit is clearthat the majority
of theselakesdid not changein trophic statusoverthe twenty yearsof datacollection. Thediscrepancy
betweenchlorophylla andthe other indicatorsreflectsboth the relativelackof chlorophylla datafrom
the 1980s(it wasnot collectedthroughthe ALS@roject)andperhapsthe greaterconsistencyn the data
collectedin the 1990s(in whichmeanvaluesmaybe undulyinfluencedby extremelyhighearlyandlate
summerreadingsalthoughthiswassomewhataccountedor by evaluatingmedianvaluesfor these
indicators). Thelarged R NJh trdphy from the 1980sto the 1990sasassessethy total phosphorus
concentrationgnaybe duein part to questionablgoverestimated}otal phosphorudatafrom the ALSC
(1980s)study. However,in comparingdatafrom commonlakessampledin the LC1980sto0 2000s)and
CSLABNdAEARrograms1980s0 2000s)wherelaboratorymethodologiesare consistent20180%
showedadecreasadn trophic status(lower productivity)asdeterminedby total phosphorusconcentrations,
while only 51.0%showedanincrease Thismaycontinueto representdecreasesn nutrient
concentrationdn responseo the phosphorugdetergentbaninstitutedin the 1970s.



Tablel0
TrophicConditionof Lakesrom the 1970sthrough 2007

'I;ra(lepgéigitatus Oligotrophic Mesotrophic Eutrophic I;gs Ponds
1970sLakeAssessmertt

TotalPhosphorus 14 9 19 42

Secchi 9 20 12 41

Chlorophyll 5 16 14 35
1980sLakeAssessmertt*

TotalPhosphorus 56 71 51 177

Secchi 29 108 40 178

Chlorophyll 12 51 30 93
1990sLakeAssessmert**

TotalPhosphorus 100 78 53 231

Secchi 39 130 61 230

Chlorophyll 48 122 61 231
2000dakeAssessment****

TotalPhosphorus 43 43 26 112

Secchi 18 71 30 119

Chlorophyll 20 57 32 109

*  Lakesampledn the 1970sby the NYSDE@ndalsosampledin the 1980s(by the CSLAR,Clor ALS@rograms)
and/orin the 1990s(by CSLARhe LCIEMAPand/or the AEARprograms).

**  |Lakesampledn the 1980s(bythe CSLAR,Clor ALS@rograms)andin the 1970sby the NYSDE@) the 1990s
(by CSLARhe LCIEMAPand/or the AEARrograms)and/orin 20000r 2001via CSLABr the LCI.

**x  |akes samplenh the in the 1990s(by CSLARhe LCIEMAPand/or the AEARrograms)andin 1970sby the
NYSDEGhe 1980s(bythe CSLAR,Clor ALS@rograms)and/or in20000r 2001viaCSLABr the LCI.

*xx | akessampled i000Tt ivia CSLABr the LClandin the 1970sby the NYSDEG@) the 1980s(by theCSLAP,
LClor ALS®@rograms)and/or in the 1990s(by CSLARhe LCIEMAPand/or the AEARrograms).




Tablell

TrophicConditionof Lakes1970sto 2000s

Changen Increasing Decreasing No Changen

TrophicStatus Productivity Productivity Productivity/ Trophic

Basedon: Status
1970sto 1990sLakeAssessment

TotalPhosphorus 5 12 24

Secchi 7 11 21

Chlorophyll 4 3 27
1970sto 2000sLakeAssessment

TotalPhosphorus 2 8 11

Secchi 4 5 14

Chlorophyll 2 3 14
1980sto 1990sLakeAssessment

TotalPhosphorus 11 41 110

Secchi 17 15 131

Chlorophyll 14 8 65
1980sto 2000sLakeAssessment

TotalPhosphorus 5 15 45

Secchi 11 4 56

Chlorophyll 10 13 27
1990sto 2000sLakeAssessment

TotalPhosphorus 7 9 90

Secchi 13 13 79

Chlorophyli 8 15 83

However the decreasdn trophy overthis period, asevaluatedby the total phosphorugandto alesser
extentchlorophyll)data, doesnot appear to be borne out by changeqresponses)in water clarity over
this period. Most of the longenterm datasetsindicatevariableresponsesn water clarity, with trophic




statusdecreasinghigherclarity)whenevaluatinghe 1970sto 1990sdatasets buincreasinglower
clarity)whenevaluatinghe 1980s/90¢0 2000sdataset. A closerevaluationof thesedatasetsndicates
that mostof the decreases water clarity do not appearto be statisticallysignificantbut arelarge
enoughto movethe medianvaluesfor theselakesacrosgshe boundariesseparatingrophic categories
(suchasadropin medianwater clarityfrom 5.1 metersto 4.9 meters).

Longterm trendscanalsobe evaluatedby lookingat the summaryfindingsof individuallakesfrom a
consistentdataset, suchasCSLARndattempt to extrapolateconsistentfindingsto the restof the lakes.
Giventhe nonrGaussiamlistribution of manyof the water quality parametersevaluatedin this report, nonr
parametrictools maybe the mosteffectivemeansfor assessinthe presenceof awater quality trend.
However thesetools do not indicatethe magnitudeof the trend. Assuch,acombinationof parametric
andnonmparametrictools mayneedto be employedto evaluatetrends.

TheKendaltau rankingcoefficienthasbeenutilized by severakesearchesndstate water qualityagencies
to evaluatewater quality trendsvianoniparametricanalyses Kendalkau rankingorderspaired
observationdy one of the variablegsayarrangingwater clarity readingsby date). Startingwith the leftrt
hand(sayearliestdate) pair,the numberof timesthat the variablenot ordered(in this caseclarity readings)
isexceededyy the samevariablein subsequenpairsis computedasP,andthe numberof times

in whichthe unorderedvariableis not exceededs computedasQ. Thiscomputationis completedfor
eachorderedpair, with N=total numberof pairs,andthe sumof the differencesS=S PrQ. TheKendalktau
rankcorrelationcoefficientt iscomputedas:

t =2S/(N*(NL))

Valuedor t rangefrom ¢1 (completenegativecorrelation)to +1 (completepositivecorrelation). Asabove,
strongcorrelations(or simplyd & A 3y A Taylelaséd@iStédith valuesfor t greaterthan0.5
(orlessthan ¢0.5),andmoderatecorrelationsmaybe associatedvith valuesfor t between0.3and0.5(or
betweenc0.3andc0.5),butthe & & A 3 y A oF thigzorigl@iSnénustbe further computed. Standard
chartsfor computingthe probabilitiesfor testingthe significanceof Sare providedin moststatistics

textb o o ks, andfor valuesof N greaterthan 10, a standardnormaldeviateD canbe computedby
calculatingthe quotient

D=S018/J(N(NrL) @N+5)]

andattributing the followingsignificance:
D>3.29=0.05%significance
2.58<D<3.29=0.5%significance
1.96<D<2.58=2.5%significance
D<1.96=>2.5%significance

Forthe purposeof this exercise2.5%significancer lessis necessaryo assigrvalidity (or, usingthe
vernacularabove,a & A 3 y A J¥oxh® treyidd&erminedby the Kendalkau correlation. It shouldbe
noted againthat this evaluationdoesnot determinethe magnitudeof the trend, but onlyif atrend islikely
to exist.

Parametridrendscanbe definedby standardbestrit linearregressiorines,with the significanceof these
datacustomarilydefinedby the magnitudeof the bestfit regressiorcoefficient®or F¥). Thiscanbe



conductedusingraw or individualdata points,or seasonaSummariequsingsomeindicatorof central
tendency suchasmeanor median). Sincethe former canbe adverselyinfluencedby seasonaVariability
and/orimprecisionin the lengthandbreadthof the samplingseasorduringanygivenyear,seasonal
summariegnayprovidemorerealisticmeasuredor longrerm trend analyses However sincethe
summariesnaynot adequatelyreflectvariabilitywithin anygivensamplingseasonijt maybe appropriate
to comparedeviationsfrom seasonameansor medianswith the & Y 2 R Scha®idria the mean/median
resultingfrom the regressioranalyses.

Whensimilarparametricand nontparametrictools are utilized to evaluatelongrierm trendsin NYSakes,a
few assumptionsnustbe adopted:

q Using the normparametric tools, trend & & A 3y A Fd&fiddd WO émore than appx. 3%
Gt A1 S that i Beddiscalculatedwhen none exists)can only be achievedwith at least four
yearsof averagedwvater quality data. Whenlookingat all summerdata points(asopposedto data
averaging),a minimum of forty data points is required to achieve some confidencein data
significanceThiscorrespondgo at leastfive yearsof CSLABata.Thed t S aiditleseassumptions
isthat datatrendsassignedo data setscollectedover fewer than five yearsassumeonlymarginal
significance.

1 Asnoted above,summerdata only are utilized (asin the previousanalyses}o minimizeseasonal
effectsand different samplingschedulesaroundthe fringes(primarily May and September)of the
samplingseason.Thisreducesthe number of data points usedto compileaveragesor whole data
sets butisconsiderechecessaryo bestevaluatethe CSLAHBatasets.

Asof 2006,there were 157 CSLARKesthat havebeensampledfor at leastfive years.Tablel2 summarizes
thea  NJhglidatedfrom the parametricandnonmiparametricanalyses; the latter consistof both methods
indicatedin note 1) above,while the former consistsof the bestrit analysisof summer(Junel5 through
Septemberl5) averagesfor eachof the eutrophicationindicators (with trends attributable to instances
in which deviationsin annualmeansexceedthe deviationsfound in the calculationof any singleannual
mean).Asalludedto earlier, Table12 includesonly those lakeswith more than four yearsof water quality
data. Whenthis methodis appliedto samplingparametersthat are more characteristicof successiorthan
cultural eutrophication,suchas conductivity,a muchhigher percentageof significant changeccurs(more
than 20%0f CSLARKessampledor at leastfive yearshaveexhibiteda significantincreasein conductivity),
suggestinghis methodologymay be adequateto revealsignificantchanges.The decreasein chlorophyll
a readingin the absenceof decreasingnutrient concentrationssuggestssome localized management
of algae, such as the use of algacides.However,some of the discrepancybetweenlower phosphorus
andalgaelevelsmayreflect the shift in CSLARboratoriesafter 2002algadevelshavebeenlowerin many
CSLARkessincethe shiftin laboratories.

Thesedata suggesthat while most NY Sakeshavenot demonstrateda significantchange those lakesthat
have experiencedsome changeshow a trend toward less productive conditions. The lessersignificance
associatedwith the chlorophylla readingsis probably the result of higher samplatorsample variability
associatedvith this analysis. Theredoesnot appearto be anyobvioussharedcharacteristicamongthese
lakes.Someare highly productive, others are quite unproductive, some have been actively managed,
somehavebeensampledfor only a few yearsor are smallshallowlakesor are locatedin the westernpart
of the state, while others are just the opposite. As noted above,there doesnot appearto be any clear
pattern betweenweather and water quality changes.However,all of these lakesmay be the longriterm
beneficiariesof the ban on phosphorusin detergentsin the early m 17 nfliéh3with other local



circumstancegperhapslocallymore & F | @ 2 Wéathelr, ®éal managementetc.) hasresultedin less
productiveconditions.

Tablel8
Trendsin LakeWater Quality
WaterQualitylndicator Number(%)of CSLARakes Acresof Lakes
TotalPhosphorus
Increasing 14(9%) 17,200
Stableor Fluctuating 96 (56%) 44,900
Decreasing 17(11%) 50,900
TrendUnknown 35(24%) 30,500
SecchDisk:
Increasing 13(8%) 55,300
Stableor Fluctuating 107(61%) 61,800
Decreasing 13(8%) 4,400
TrendUnknown 34%(22%) 21,700
Chlorophylla:
Increasing 7 (4%) 700
Stableor Fluctuating 90(57%) 112,500
Decreasing 28(18%) 11,300
TrendUnknown 32(20%) 18,800




New York Sate G oundwater Assessment

Eachday, groundwater directly touchesthe livesof approximatelysixmillion New YorkStateresidents,or
about2 y S 1t Bffthe &R | poPulation, astheir sourceof residentialdrinkingwater usingan estimated
averagel10 gallonsper day each. Thisand an untold number of additionalstate andy 2 y Tt &e8idleitsS
alsoincorporateNew , 2 Ndrdarddwater into their daily activities,while awayfrom home,to an extent
that is often unseen.Thismay include use at work, school,recreation,or leisure activities,and amounts
associatedvith the manufactureor productionof goodsandservices.

New , 2 N{joputation dependenceon ground water is considerable(Figurel1). Of New York{ & I 85 Q&
countiesa total of 27 (44%)are more than half dependenton groundwater for their combinedpublic and

a St F mn ddmebtiEwatér Reeds.Evenmore telling, sevencounties(Cortland,NassauQueens Suffolk,
SchenectadyChenangoand Tioga)representinga population of 5.3 million people, are more than 95%
dependenton groundwater.

New York{ i | éoBgiarabledependenceon ground water points out the critical needto protect the
quality of this vital resource.The following sectionsfocus on potential sourcesof contamination that
commonly threaten ground water and the programsor activities New York State has establishedo
minimizethe effectsthese potential sourceswill haveon the & i | gr@ufddvater resource.Tablel lists
major sourcesof groundwater contaminationindicatingthe top 10 consideredto be of highestconcern.
Table2 providesa listing of superfundregistryandy” 2 y' 1t NXEemhada@tiomsesprovidinganindicationof
the extentof groundwater contaminationin NYS.

New Yorkcontinuesto make progressin assessingmbientgroundwater quality acrossthe state through
the establishmentof a basin approachto ground water sampling.As with the surface water program,
groundwater samplingis plannedfor eachof b | @ & R WyaralagicUnit

Code (HUC) basins over a five-year period. The studies are being

conducted jointly with USGSAs of the start of 2010, New York has
conductedambientgroundwater quality monitoringin 46of i KS & G S Q&

y Tt RAUL &epresenting96%of the state. A summaryof individual studies Samp|ed

for the H N n o msampfingefforts is includedat the end of this chapter.

Finalreportsfor the 2008studiesare expectedin the nearfuture with 2009

studyreportsdueout nextyear.

1 EstimatedUseof Waterin the United Statesin 2000;USG£IR1268;2004
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