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MANAGING
HvpPoxiA:
A PROGRESS

To improve the health of Long Tiland
Sound, the estimated 99900 tous of
nitrogen that entes the ccosystem esch
year must be reduced. OF that amount,
approxiately 41,400 tons are from nat-
ural sources and not easily reduced by
menagement activity. The remaining
58500 tons of nitogen are associsted
with Buman sctivites and have the
potentia o be reduced through manage-
men. Figure )

nsome cases, human acivitis outside of
the area can ffect the amount of nitrogen
entering Long Isand Sound. For cxam-
‘e, 10700 tons of nitrogen ber year enter
the Sound through its boundaries — the
East River in the west and The Race in
the east. The ributaries flowing into Con-
necticat bring 2300 tons of nitrogen per
year from actvidies nort ofth st lnc.
Depositon of nitrogen from the atmos.
pher from rein and dryfal s another sig-
nificant source,conisibating 6,500 tons of
nitogen pe year, 3,700 tons of shich full
diretly onto the Sound and 2,800 tons
oo the watershed. OF the 39,000 tons of
nitrogen per year resulting from human
sctviy i the Sounds drsinage basin,
point source discharges, primarily sevsge
weatment plants, contibute 37,000 tons
of nitvogen and. nonpoint source dis-
charges,soch a agrcultral and stormyea-
fex cunof, contribute 2000 ons of itro-
sen. These loading esimles have beea
revised based on updated information
since the 1994 Comprehensive Conserva-
tion and Management Plan vas published.
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Lonc IsLaNs Souno STupY PRorosAL Fon PuAse 111 Actions Fon HYroxia MANAGENENT

BIOLOGICAL NUTRIENT REMOVAL

Comventlonal primary and secondary sevioge trestment plants emove
oy small ameunts o Titrogen snd phorphorts from S wastewater,
Slalogal nutient removel (BNR) remoues much greatr amounts of
irogen and photphorus using natural breakdown processs. Relaively
ine? medifications (cetrofiing) can be made 10 the equipment or
peration of the swiage trestment lant 10 achieve nutrient removal
ot only i the plant has excss capaciy. Fll BNR often requires econ
rucion ofthe treatment lant at  hgh st

In R, biclogical organisms are used to remove the pitrogen from the
stewater.The basé prinipal s 1o have aternating anserabic (10 or
il ovyger) and serabic omygerated) zonesor tanks wthin the treat
it process. 1 the asrabic zones nitficaton occurs while in the
haerabic ones, denificaon ocurs.

Ntification s o proces n wiich bactera convertammonla and organic
itogen to mirate, n swaga trestmort plants, ammonla an organic
irogen come ffom human viases and dead pant and animal matie.
The-nising bactels are cultured for use at the plants to convert
morta 1o itrite and ntcat, Ritrificaton oceurs nturaly In eco3s-
e soch 5 rears vt st marshes and lays an important ol n he
g of ntrogen through the earth's enviroament. I seviege treat
et plants and Inmature,nitifiction roquires (e presance o iy
o bacterisand high concentations of disolved oxygen, ali refered
o onic: o “asrobice condiions.

In the denitrfcaion process, another type of baciria exract owygen
lom nirate, causng haress ntrogon Gas 1o be relensed nto the
Smorphers. Like mafcaion, cenfrfcadon also occurs nturally in
3t marinas and othar cosystems but under lov Gxygen conditons, or
o conditions, in e presence of deniifing bactol, nitates,
nd organic arbon.

The two processesarelnked through the recyling of the wastevieter
e noac and oxc ones o the taks. Typicely, Dacteia and nirates
generated in the itriction stage are cyced slong wih sewage from
he secondary setling tans o the anexe denircation zone to fuel
the denfrfcation proces us descibed

Fioven watershed mansgement 200es,
besed on narral drainage basin and
polical boudaris, have beea estab-
lished to foste identficaton of itro-
gen sources and comprehensive vater-
shed planning (Fgore 4).

Reoucrions
Since 1990, activities havebeen
underway in New York asd Connect-
cut to manage ritrogen froo sources
within the New York and Cosecticut
portions of he drinage basin,staring

it adoption of the Phase 1 “freeze”
on loadings, The sowage treatment
plans under thefreezear dentiied in
Figure .

For Phase I, the LISS rmade the acic
tional conmitment in 1994 10 reduce.
nitrogen dischazges 1o the Soand by,
approximately 7,550 toss per year.
“This phse consits of incorporating &
arity of low-cost itzogen removal
tochaologies at selected sewage treat-
et plans, which are identified jo
Figure 6. The states have moved
agaressively 1o implement nitrogen
contrl activites, using innovative
Sustegics and seeking the cooperation
of local governments.

In Connetcur, the goal was to
achieve s reducton of 850 tons per
year in nitwgen loads. The sate of
Connecticut has awarded more than
S15 millon through its State Clean,
Water Fund to 11 southwesiern
sewage teatment plants (o test and
demonsteate the effciency of up-
grades fornitcogen trestment. Tn addi-
tion, the first plant in the state
designed to deitify has been con-
Structed in Seymour. As of May 1997,
theload of nitogen from plants i the
Phase I agreement has been reduced
by almost 1000 tons pe year exceed-
ing the Phase T gl

“The state of New York revised the per-
mits issued o sewage treatment
plaats, with the consent of local
suthoriies, o csablsh nitrogen limits
a 1990 levels, The permitsinclude an
agpregate Toad for faclties within
Management Zones 7-11 (New Yoric
City, Westchester County, and Long
Isand). The New Yok goal was 10
reduce nitogen loadings by 6700
tos per year from acions t be com-
plted by 2006, To date, one sewage.
reatment plant in Westchester Couty
and four in New York City have
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OF HYPOXIA

rom mid-July throngh Septem-

ber, Long sland Sound and
many of its squatc inhabi
fanis suffer from a condition

caled hyporia—a technical term for
Iow levels of oxygen in the water During.
this period, oxygen levels in the bottom
waters of Long Tsland Sound £l weil
below normal, 10 levels insdequate o
support bealthy populations of aquatic
lite.

But byposia is 4 symptom of o lirger
problemn, the over ferilization of the
Sound with nutsients, primarily nirogen.
‘Whileniteogen is  necessary nutient ina
productive ecosystem—a building biock
for plant and. animal tssue—to0 much
ittogen fuels the excessive growth of
planktonic algas The dense sigse blooms.
cloud the water and shade the bortom,
‘Whea the aliae die and setl t0 the bot-
tom of the Sound, they e decayed by
acteia, a process that uses up availeble
oxygen. Like people and otber air-breath-
ing_creatures, aguatic organisms necd
xygen to breahe. Oxygen in short sup-
Bly impais the feeding, rowth, and
reproduction of the Sound's aquatc e
In extreme conditons, some organisms
may sutfocate and die, while othrs flee
the hyposic 2naes. The dense blooms oo
preveat nough light from reaching shal-
ow watee bottoms to support the growth
of submerged squatic vegetation, an
important habiat for sbellish and juve-
nile fish. As a rosull, nitrogen—in
excess—impais the funciion and health
of Long Island Sound (g 1).
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LONG IStAND SOUKND STuDY PROPOSAL FOR PHASE Il AcTi

oNs FOR HYPOXIA MANAGEMENT

THE LONG ISLAND SOUND MODELS

The LISS has relied heavily on computer modeling of the Sound to sort
out the complex Interaction between natural conditions and human
influences in causing hypoxia, Two models, & water quality model that
approximates the biological and chemical processes of the Sound and a
hydrodynamic model that describes physical processes, have been devel-
oped, An intensive field program in Long Istand Sound to collect data for
the computer models was undertaken from April 1988 to September
1989, These data were used to calibrate and verify the maodels to ensure
that they reproduce the important features of the Sound.

The water quality model, called LIS 2.0, provided needed insight into the
causes of hypoxia and was the basls for actions to begin to reduce nitro-
gen discharges to the Sound. However, because it simulates the move-
ment of the Sound's waters in only two dimensions (east-west and sur-
face to bottom) and in a simplified manner, the LIS 2.0 model did not
provide the best technical foundation for identifying the total level of
reduction in nitrogen loads that should be attained or the most cost-
effective means to achleve targeted reductions.

The hydrodynamic model, developed by the Natlonal Oceanic and
Atmospheric Administration and completed in July, 1993, uses tide and
current measurements to simulate the water's circulation in three
dimensions (east-west, north-south, surface to bottom). It was coupled
to the water quality model, to create LIS 3.0. The LIS 3.0 model provides
an advanced tool to relate sources of nitrogen from specific geographic
areas to the hypoxia problem in the western Sound. Because the impact
of the nitrogen load from different management zones can be deter-
mined using LIS 3.0, the LISS can assign priorities for management to
ensure that the most the cost-effective options are pursued.
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= The most oxygen that can be dis-
solved in Long Island Sound at
summer water temperatures is
about 7.5 milligrams per liter
(mg/) of water. This is known as
the saturation level.
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r— »» Oxygen concentrations greater

: than 50 mg/l provide healthy
conditions for aquatic life. Con-
centrations between 5.0 mg/l and
3.5 mg/l are generally healthy,
except for the most sensitive
species. When concentrations fall
below 3.5 mg/l, conditions be-
come unhealthy. The most severe
effects occur if concentrations
fall below 2.0 mg/l, even for short
periods of time.

+» The growth of algal blooms in
Long Island Sound is dependent

upon the availability of nutrients.
These blooms end when the pool
of nitrogen available for contin-
ued growth is depleted.

In pre-colonial days, natural,
healthy  biological  activity
brought oxygen levels below sat-
uration due to the natural load-
ings of organic material and
nitrogen, but oxygen levels prob-
ably fell below 5 mg/l only in
limited arcas and for short peri-
ods of time.

Under today’s higher nutrient and
organic material loading condi-
tions, minimum oxygen levels
average approximately 1.5 mg/l.
These levels are associated with
severe hypoxia.

By substantially reducing nitro-
gen loadings to the Sound, the
minimum oxygen levels in the
bottom waters during late sum-
mer can be increased to an aver-
age of about 3.5 mg/l, thercby
significantly reducing the proba-
bility and frequency of severe
hypoxia and reducing the arca
affected by hypoxia.

Increases in nitrogen delivered to
the Sound could significantly
worsen the hypoxia problem,
causing larger areas to have lower
oxygen levels for longer periods
of time. The probability of events
like the summer of 1987, when
anoxia (no oxygen) became a
reality in the Sound, offshore of
Hempstcad Harbor, would also
increase.
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