2 WATER QUALITY

Excess nitrogen causes algal blooms that in turn reduce dissolved oxygen levels and contribute to the
acidification of the waters, impacting fish and shellfish formation and survival rates. Excess nitrogen also
impacts eel grass survivah@ weakens the root systems of wetland grasses. Their decline impacts
marine life habitats as well as reduces their usefulness as buffers to the built environment from storm
impacts. In 2013 there werhree types of algal bloomeccurring in the Peconicsiiary: rust tide, toxic

blue green #gae and red tide, garalytic shellfish pgbning. While writing this chapteryet another

news articleannouncedan outbreak of rust tide. According to Christopher Gold®D, a professor with

the School of Marine ah Atmospheric Sciences at Stony Brook Universiig, algal blooms are
becoming more frequent and toxic.The North Fork has some of the highest nitrogen levels in
groundwater Some areasexceedthe drinking watermaximum contaminant levedf 10 mg/l. In most

North Fork communitiesthe groundwater quickly flows to surface waters witnly negligible
attenuation Healthy limits in these receiving waters are more stringent at 0.4 mg/L. The high
contaminant level in groundwater feeding into surface waters thiegly impacts the coastal
ecosystems.

ThePeconic EstuarfPE)is anestualy of national importance under Section 320 of the Clean Water Act
(amendments 1987)It was accepted by the National Estuary Program (NEP) in 1992. With stakeholder
involvement, the Peconic Estuary Program (PEP) was established in 1993 to prepampaehensive
Conservation and Management PIGOCMPapproved in2001 The planidentified 340 maagement
tasks, with a focus onrbwn tide, excess nutrient loading, the protection arebtoration of habitat and

living resources, pathogens, toxic pollutants, and critical lands protectidn. addition, pblic
involvement and educatiowere essential componeist *

Most impairments are in the creeks and bays withallow water and/or estricted flow. While
improvements made in response to the PE CCMP have basically created a steady state, there are still
areas with declining water qualit nitrogen Total Maximum Daily Load (TMDL) has lbadsulatedio

address low dissolved oxygen in thestern section of the estuary. While the impairment is localized,
nitrogen reductionis needed throughout the estuary to achieve reduction godiétrogen levels
detected in the coastal waters along the north shore of Bexonic Estuary exceed tiéDLmaximum
concentrations This is a reflection of the high levels of nitrogen detected in groundwater on the North
Fork.None of therecommendedaction itemsof the TMDLhave defined nitrogen mitigation goals for

onsite wastewatetreatment, which remains te major landbased contributor to nitrogen inputs.

The final section of this chapterovides aough estimateof the extent of enhanced treatmerthat will
be needed for existing onsite wastewater treatment to achieve groundwater reduction tarpets
address excess nitrogen loading originating from onsite systamdefined in the TMDand modified
by analysis of nitrogen sources by The Nature Conservéinages existing data and nseant to bea
temporary guideline to inform actions until more-ttepth studies camefine subwatershed needs. But
we cannot wait; remedial action is needed now.

Our evaluation indicates that treating all the existing onsite wastewater systems for nitrogen reductions
will not meet total groundwater reduction goals. & proportionate evaluation is applietb the

mitigation goal that reflects excess nitrogen loading from onsite systdhen basically all onsite
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systems in the watershedillvneed mitigation treatment with a 50% reduction, while twihirds would
need to be enhanced if reductions of 75% were m&he latter is currently best gained witkith
clustered systemsr onsite systems that achieve qualities less than 10 m@étain subwatershedsilly
need the maimum treatment allowed to deal with localized catidns, such as constrained formations
or densely developed areas where onsite wastewater is the primary contributor to nitrogen loading

2.1 Classification of Water Bodies

Almost all of the pen watersof the Peconic Estuanare classified as SAClassSA, the highest
classification for marine waters, is the only one that allows the harvesting of shellfish for food
consumption. Whilanost segmentsn the area are classified as S#ight segments arelassified asSC.

Class SC, allows for fishing and eational uses and the propagation of fish, shellfish and other wildlife.
Thoseareas classified as $€lude Fresh Pond (0126), Gull Pond, Mill Creek and Crab Creek, Shinnecock
Canal, Flanders Bay including tributaries on the north and south shores,ndleetise, Terrys Creeks,

and Alewife Brook/PondOf the freshwaterwater-bodiesin the area three are classifiedis B (Fort

Pond, Big/Little Fresh ponds, and Peconic Lake), and six are ranked C (Fresh Pond (P458, Sawmill Creek,
Peconic River Lower and Midle, Swan Pong, Fresh Pond (P753), and Long, Crooked, Little Long
Ponds). For a full water quality inventory list, see AppeBéixWaters that have a water quality above

the assigned classification may be upgraded, but the reclassification is usafdistive of installed
mitigation measures with verification through water quality testing.

Under federal law through the Clean Water Act (33 USC 88 1251 et seq) and a transfer of designated
powers (1972), the New York State Department of Environmentak&wation (NYSDEC), has the
responsibility to establish and implement a policy that protects existing water quality from being
degraded. Where waters exceed the quality of the classifications assigned, the SEQR process is used to
protect the higher qualit attained. The NYSDEC relies on the State Pollutant Discharge Elimination
System (SPDES) permit progesbkich applies to point sources from wastewater discharging to ground

or surface waters and stormwater (greater than 5,000sf construction or one,aorgrevent and

remedy degradation. The exceptignshich are the target sources of nitrogen loading being studied
here, are wastewater treatment systems of less than 1000 gallons per day (gndh discharg to
groundwater.

2.2 Water Quality Standard: Defining Impairment

Referenced in 6 NYCRR ChapterDKision of Water Article 2, Parts 70Z03, the water quality
standard, guidance value or limitation is linked to tassificatiorof the waterbody Parameters such

as pH, dissolved oxygen (DOigstblved solids, total coliforms, and specific substance pollutants have
numerical value limitations. Currentlige substances related to nitrogen inclugién these standards are
Ammonia and Ammonium, nitrate, nitrate and nitrite, but the standard is aredfinking water, not
marine health. Assigned Classifications and Standards of Quality and Purity areifo@ndYCRR
Chapter XDivision of Water: Article 2, P&®24.6 Table 1.

There are also narrative standards. For examitie, narrative standardor phosphorus and nitrogen

GKSNBE akKhkft 0SS ay2yS Ay lY2dzyda GKFIG oAt NBadAf i

GKS 61 G§SNE T2 NSiicK Brettfod niragen adeBipho3pharud Eevels in surface waters are
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influenced by acomplex set of parameters, such as size of the watershed compared to the size of the
receiving waters, total loading volumes, flushing rates, and land use issues, more localized targets are
usually developed. Also, the marine habitat is roughly twenty simmre sensitive to nitrogen loading
than the drinking water maximum limitsFor instance, the Peconic Estuary Program identifies 0.4 to
0.45 mg/L aghe target maximum for a healthy marine environmeiiut the drinking water maximum
contaminant level i40 mg/L.There is still a need for subwatershed evaluatiofke EPA has developed
a manual for assessing estuarine nutrient criteria and is working with states to establish regional estuary
criteria, with an expected comgtien date of 2018 for New Yorkut the criteria may not be numerical.
Since the Peconic Estuary already has defined criteria from the TMDL, changed policies and
improvements can proceed immediately, ultimately serving as a model for the whole state.

Table 2-1 EPA Schedule

Water tvpe 1. 2. 3. 4. 5.
State (criterigs Planning for criteria Collection of infc; Analysis of Info | Proposal of Adoption of Criteria
development + data & Data Criteria (EPA approval)
$'§‘r’l (Elj;”a“es Complete ongoing 12/31/2016  12/31/2017  12/31/2018

http://www2.epa.gov/nutrient-policy-data/progresstowards-adoptingtotal-nitrogenand-total-phosphorusnumericwater#list

2.3 Impairment Evaluation and Lists

The NYSDEC, in compliance with the Clean Water Act, assesses water quality and use limitations for
developingits Waterbody Inventory/Priority Waterbodies List (WI/PWL), usually providirgdgth
analyses every five yearson NR GF GAy 3 ol airad [ 2y 30, withfangwvegrke € I ad
pending. The Priority Waterbodies List includes surface waters that have documented water quality
impairments, minor impacts and/or threats. From this, the biennial Section 30B{dslgenerated to

identify waters that do not meet water quality standa@dnd/or do not support water uses. The severity

of use impact fordrinking, shellfishing, public bathing, recreation, fish consumption, aquatic life,
habitat/hydrology and aesthets are evaluated using four categorieprecluded, impaired(both
considered impaired)stressedthreatenedor no known impactThese levels of impact can be identified
asknown, suspected or possililased on the quality of data, magnitude of the impdotquency of the
occurrence or extent of the affected aréa.

When impairments, the relevant pollutants, and the likely causes are identified, the identification of site
specific Total Maximum Daily Loads (TMDL) and/or strategies for remediation aneetecA sitebeing
monitored may be listed based on measured or narrative water qugayametersusing established
criteria. It may also be listed administratively as a precautionary measure, where the potentiaé for
contamination of shellfish, the ast sensitive condition, exists and occurrenaas pollution are
unpredictable and often tied to land use issues. Examples include sre&dsse proximity tautfalls

from sewage treatment plants (oAgalf mile radius)or marinas, both of which have beeroven to
negatively impact water quality. Temporary shellfish closures may be declarec ey rainfall. The
administrative ranking may also be based on raw data or surrogate water quality indicators, such as
modeling or nonpoint source evaluatiomhe analysis of land use issuaapped heremay help inform

such surrogate water quality indicators.
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Some local governmentsn an effort to open more waters to harvestinigel that further testingis
necessary tadistinguishthe severity of impactsuch as a marina that does nptovide service and
repairs. The Town of Southold has developed a map describing water atatubetype of reasoning
or dataused to justifythe closure.The mapcan be found abttp:/bit.ly/16nKotW. Using this information,

Southold has tested waters to contest or verify impairment status, or to target improvements to remove or
lessen shellfish harvesting restrictions. As part of the testing program, human-sourced pathogens were
found off New Suffolk and at the mouth of West Creek. The final 2014 303 (d) list should reflect the
changes and corrections re’sulting from Southol dos

Once a Total Maximum Daily Load (TMDk)other strategy for rectifying the impairmenhas been
developed for an impaired water body, it is taken off Bection303(d) List. In order to keep track of all
impaired water bodies, NYSDEC maintains a separate listpafired/Delisted Waters NOT laded on
the 2012 Section 303(d)ist. Numeroussegmens Ay GKS t SO2y A O 9aildz NB
and the Nitrogen TMDL is discussed further below.

Shellfish Closures

Evaluation of waters for shellfish harvesting traditionally is the first indicator of water quality decline.

Uncertified waters can é closed to harvesting yeaound or seasonally. Uncertified waters may be

ef f ol

Kl @

conditionally opened. Temporary emergency closures can be triggered by heavy rainfall (three inches in

a continuous 36 hour period) or other forms of contamination. Pathogens aeuiual measure of

water quality control, with average Total Coliform being less than 70 per 100 ml, with 10% maximum

limits defined. (Ch1 Part 47)In Appendix AL, maps show a snapshot of water quality issdds most
current lstings of closures of aters for shellfish harvesting can be foundt: a
http://www.dec.ny.gov/regs/4014.html

2.4 Surface Water Impairments in theeconic EstuaryVatershed

Waterbodies appearing in the draft 2014 Secton 303(d) List of Impaired Waters Requiring a TMDL/Other

Strategyare cited in Appendix B-4. Only Mattituck or Marratooka Pond is listed as requiring a TMDL in
Part 1, while six areas were listed in Part 2c as a Multiple Segment/Categorical Impaired Waterbody
Segment due to shellfishing restrictions. Impaired water bodiesreferenced in theThe Atlantic

Ocean/Long Island Sound Basin Waterbody Inventory and Priority Waterbodid¢g0Wis}are also
referenced in Appendig-4.

2.5 Hypoxia

Hypoxia is a sta of low dissolved oxygefiDO) at levels thaare detrimental to marine life. The level,
size and duration of periods of hypoxia influence the severitysampact. EPA guidancilentifies the
followingascritical levels of dissolved oxygen:

TaHe 2-2: DO Levels

Dissolved Oxygen Level (DO) in mg/L
<3 mg/L Hypoxia
3.0¢ 3.49 Marginal
3.5¢4.79 Interim management needed
4.8+ Supportive of Marine Life
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Dissolved Oxygen minimums, @w#h other contaminant limits, are linked to the classificasoaf the

water bodies, which are defined in both New York State (NYS) and U.S. EPA regulations. Se& Table 2
The Peconic Estuary Comprehensive Conservation Management Plan recommends a minimfom level
dissolved oxygemf 5Smg/L for the whole estuaryThe acute areasuffering fromhypoxia are mostly

occurring in the western section of the estuary as shown in Figdre 2

Table 2-3 Water Quality Classifications

CLASSIFICATION

Class

Best Use

DO Limits at any time*

Class SA (saline surface waters

Shdlfishing for market purposes, primary
and secondary contact recreation and
fishing. Suitable for fish, shellfish, and
wildlife propagation and survival.

Chronic: Not less than a daily average

4.8 mg/L for a limited duration (formula
Acute: Shall nobe less than 3.0 mg/L at
any time

Class SB (saline surface waters

Primary and secondary contact recreation
and fishing. Suitable for fish, shellfish, and
wildlife propagation and survival.

Chronic: Not less than a daily average
4.8 mg/L for a limitedluration (formula)
Acute: Shall not be less than 3.0 mg/L g
any time

Class SC (saline surface waters

Fishing, possible primary and secondary
recreation, although factors may limit use.
Suitable for fish, shellfish, and wildlife
propagation and survival

Chronic: Not less than a daily average
4.8 mg/L for a limited duration (formula
Acute: Shall not be less than 3.0 mg/L g
any time

Class | (saline surface waters)

Secondary contact recreation and fishing.
Suitable for fish, shellfish, and wildlife
propagation and survival.

Not less than 4.0 mg/L at any time

Class SD

Fishing, survival only

Not less than 3.0 mg/L at any time

Class A (fresh surface waters)

Source of water supply for drinking, primar
and secondary recreation and fishing.
Suitable foffish, shellfish, and wildlife
propagation and survival

Class B (fresh surface waters)

Primary and secondary contact recreation
and fishing. Suitable for fish, shellfish, and
wildlife propagation and survival

Class C (fresh surface waters)

Fishing. Stable for fish, shellfish, and
wildlife propagation and survival. May be
suitable for recreation with limits.

(EPA Part 700, P 50) + DEC NYSCRR Title 6, Chapter X parts 701 and 703 703.3
Table | Classes and Standards of Quality and Purity Assigned.
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Figure 21 Waters Impaired Due to Low Dissolved Oxygen
(From RconicEstuaryNitrogen TMDL, Bge2, Figure 1.1)

4
w2

PECONIC RIVER, LOWER, AND TIDAL TRIBS (1701-0259)

FLANDERS BAY, WEST / LOWER SAWMILL CREEK (1701-0254)

7 MEETINGHOUSE / TERRYS CREEX AND TRISS (1701-0256)
NO SCALE
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2.6 The Peconic Estuary Comprehensive Conservation and Management 0@

Brown Tides, caused by the phytoplankton speéiaseococus anophagefferendirst appeared in the
Peconic Estuary in 1985, with repeated ocencesthrough 1996 While there are many contributing
factorsto brown tides the Peconic Estuary Comprehensive Conservation and Managemeni{Han
CCMP) fronR001 cites excess nitrogen in groundwater as being an important factor triggering algal
blooms especially after dry spefisSThe objectives of the plan regarding nitrogen loadifagus on
mitigating low dissolved oxygen rates aindlude?

- Immediately preventnet increasein nitrogen loading

- Orchestrate longerm reductions in nitrogen loading in the western estuary

- Preserve water quality east of Flanders Bay

The plan notes that the westemmost portion of the estuaryalreadyviolates guidelinesfor dissolved
oxygen (5 mg/L)while the central estuary has eutrophic stresses (Great and Little Peconi¢ \Bhig$)
have since expanded as far eastOrient Harbor (see USGS section below).
Related goals include

- Decrea® total nitrogen concentrations in the westerestuary to no more than 0.45 mg/l

(summer mean)
- Ensure low dissolved oxygen levels to not fall below 5 mg/I
- Maintain total nitrogen levels of 0.4 mg/l in shallow waters

Groundwater contributes 21% of the overall nitrogen loading to the Peconic Es{irégyre 22) The
plan states that development and agriculturecontribute almost equally (81%) to nitrogen in
groundwater Groundwater transport61% (1320#N/dayf the nitrogen load for the western band
18% (4500 #N/day) for the Eastern sectfoi€anparing North and Southofk nutrient contributions
the South Fork contributes a higher cubic footage per difd)(at 11,000,000 cfdat a nitrogen
concentrationof 3 mg/l, while the North Fork has legsiantity providing3,800,000cfd (35%) but at
three times theconcentrationof nitrogen(9 mg/L ) The two forks contributecomparablemassloading
(2130 #N/day for the North Fork, and 206(0N#day for the South Foik Shelter Island contributes 320
#N/day, with the same contaminant to flow ratio as theugh Fork.’
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Figure 22: Total Nitrogen Contributions to the Peconic Estuary

m Sediment Flux

m Point Sources (permitted
discharges)
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m Stormwater runoff

m Atmospheric Deposition

1%\ 1%

(Data from PECCMP Tablé)3

Figure 23: Creek Embayment Mean Summer Total Nitrogen Concentrations

Creek/Embayment Mean Summer TN Concentrations
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(PECCMP Figurery
In Figure 23, taken from the CCMP, the meaummer nitrogen measurements exceed the 0.4 mg/L in
all but one of the stations measured along the North Fork coastline.
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Figure 24 Nitrogen Loading Trends
(PECCMP Figures3

Peconic Estuary - Nitrogen Loading Trends*
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*Estimates are for major regional sources only. “Western Estuary” is Peconic River &
Flanders Bay. Assumes 10 year lag for groundeater transport of nonpoint sources.
All estimates are preliminary, and loading estimates prior 1o 1960 are gross.

ThePECCMPRalso traces the rapid growth of nitrogen loading dudotith population explosion from the
cnQa I yR RidFBdureZfl TNevividdzadure of the eastern estuary has buffered the waters
from the full impact of the increased loading, but as shown in FigudeaB aggressive increase is
evident in the Eastrn estuary.

Figure 25 Estimated Future Groundwater Total Nitrogen Concentratigiseconic Estuary
(PECCMP Figurel3d)

Estimated Groundwater Total Nitrogen (TN) Concentrations
14 (No Open Space and Worst-Case Conditions)*

[ Full Build-Out

12 -1 T7 malh(+79%)
e [[] No Open Space
10 7
1T moi(+19%) [] Existing

|
8 | : ! - }
‘ LS mo)(104%) -';‘m‘ﬂ
6 | amal Y (+47%)
‘ (4103 35man
4 3.1 mg/(+103%) (+117%)
2mgh 3 man

North Fork South Fork Shelter Island

* Full build-out, except no agricultural conversion. Regions shown in graph are all east of Flanders Bay
All percentages are caiculated in relation to existing groundwater

Wesfém.éduary TN loading would increase by 82% with no open space.

At full buildout, A G Q& S & (theWbrth Sdrk will Kavéital nitrogen levels imgroundwaterof over

12 mg/L.(Figue 25) This means aquifer watersould no longer be usable for drinking watesithout
expensive treatment. Anticipated levad$total nitrogen for Shelter Island and the South Fork would be
at 8 mg/L, also dangerously closetie maximum contaminant levudor drinking water. Both ranges are
well beyond the 4 mg/L goal of the Sanitation Code, and remain exponentially above levels needed for

marine health.
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The PECCMPidentifies the management of existing residential laradsa priority for sanitary and
fertilizer actions The Nutrient Management Actions relevant to this stutiat were identified in the PE
CCMPRuare:

N-2 Preserve Water Quality East of Flanders Bay

N-5 Implement Nonpoint Source Control Plans

N-6  Use Land Use Planning to Control Nitrogeading Associated with New Development

N-7 Ensure that Funding is Distributed Evenly Between Preservation and Mitigation Projects

The balancingof priorities betweenthe needs ofimpaired areasand those of waters that are still
considerechealthy isa notable goalas it recognizes the importance of both protection and restoration.
The proposedanethod ofprioritization, discussed in Chapter, dan be developed based dine expected
impact of loading derived fromlandbased characteristics. TheE CCMPpriority action N-5.3
Investigate feasible implementation mechanisms and develop atplprevent increases and encourage
decreases in nitrogen in groundwater underflow due tesib@ disposal systems (sanitary systemss)
directly applicable tdahe goals of this study

While the reduction of pathogens is a focus of the@G@EMP andk discussed in Chapter 5, none of the
pathogenmeasurable goallave upgrades to onsite wastewater treatmesystems listedYet, action
items foronsite treatmentare listed under % (Enhance Existing Septic System Controls and Implement
New Best Management Practijeand address alpathogen objectives. When the operointed
cesspools in shallow depths to groundwater (even in tidal waters) are upgraded to waiEgystems
the vulnerability of surface waters to pathogen contamination will be lesseimggkrovementsto onsite
wastewater treatment for nitrogen mitigatiomwill reduce pathogen contaminatioas, at a minimum,
septic or holdingtanks would be requiredas part of any enhanced solution.The replacement of
cesspoolswith waterproof tanks willhelp to keep waters open for their full use and enjoyment,
includingthe harvest ofshellfish and swimminglhe reduction of pathogen contamination willbe an
addedbenefit to improvementsroviding nitrogen mitigation when older communities likely to have
cesspools are targeted for enhancement

2.7 Peconic Estuary Water Quality and Trends, 2012

This2012study reevaluaes water quality to assess trends since BieRnstituted action items, such as
no-discharge zoneand point source upgradesimprovementto water qualityis evident within the
nitrogen TMDLboundarief o6dzi ¢AGK fAGGES OKIy3aS Taple 26é4l y RSNA
summarizes the percentag of testing stations that showed no significant change, significant
improvement or decline for the attributes associated with nitrogen loadiBgssolved oxygen is
generally higher throughout the estuamndicators of improving water qualiipcludeda lower range of
dissolved organic nitrogen (DON) to dissolved inorganic nitrogen, which is assouithitéde onset of
brown tides. Bit this ratio was still high in many stations over half the tiras illustrated in Figure-@

On the north side of the eatry, Lower Peconic River, and Flanders Batwl Nitrogen did exceed 0.5
mg/L more than 90% of the timend is a continuing problenas is summertimexceedanceof 0.45
mg/L (Figure 2 -7 and 2-8) Dissolved organic nitrogen basically was stalblg,in Meetinghouse Creek

it increased While the majority of the sites exhibited stable conditiongh improvements a noted,
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sites that have experienced a decline in water qualityeamphasizedn Figures 29 and their worsening
attributes identified in tak¢ 2.5

Table 24: Percentage of Stations Experiencing Change from pre 1995 Qualities.

Parameter StationsNo Significantly Significantly
Significant Changgé Decreasing Increasing
Ammonia 63% 31% 6%
Dissolved Kjeldahl Nitroger 37% 46% 17%
Dissolved Orgdc Nitrogen 46% 34% 20%
Dissolved Oxygen 76% 24%
Fecal Coliform 41% 57% 2%
Field pH 67% 33%
Nitrate-Nitrite 69% 22% 8%
Organic Nitrogen 34% 38% 28%
Total KjeldaHl Nitrogen 41% 39% 20%
Total Nitrogen 50% 44% 6%

(From Peconic Estuary Water QuaRtatus and TrendsCombines data from Tables33 34, and 35)

Figure 26: Percentage of Results with Ratio of Organic to Inorganic Nitrogen Greater than 5
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(From Peconic Estuary Water Quality Status and TreRdzure 62)
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Figure2-7: Perceriage of Nonrsummer Results with Total Nitrogen Greater Than 0.5 mg/L by Station.
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(Peconic Estuary Water Quality Status and Trepfigure 63 ¢ non-summer)

Figure2-8: Percentage of Summer Results with Total Nitrogen Greater Than 0.45 mg/L by Statio
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(From Peconic Estuary Water Quality Status and Trefdgure 64)
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Figure 29: Stations with Evidence of Declining Water Quality
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(From Peconic Estuary Water Quality Status and Tref@smbines data from RECMP Figure-B6)
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