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PREFACE

This document summarlzes the results of a IImnologlcal
survey of the MIII| Pond In the Village of Stony Brook, NY
conducted from June, 1984 through May, 1985. Thls project was
Initlated at the request of the Stony Brook Communlty Fund, and
was Jolntly carrled out by the Marline Sclences Research Center
and the Department of Ecology and Evolution of SUNY at Stony

Brook.
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INTRODUCT ION

1.1 Description of the Study

In 1970, the New York State Department of Transportation
(D.O.T.) Installed a pilpe to collect street runoff along Maln
Street, Stony Brook, to alleviate a local flooding problem.

Prior to placement of the plpe, storm runoff flrst passed through
a bog area before entering the MiIll Pond In Stony Brook. Thils
construction project resulted In storm runoff flowing dlirectly
Into the Pond via the plipe.

Since the outfall plpe was Installed In 1970, area resldents
have complalned of pecdllar odors from the Pond and the
appearance of oll flims on the water surface hear the plpe,
especlally durling storms. This prompted the Stony Brook
Communlity Fund to Initlate this study. The goal of the study was
to describe the present |Imnology of the MIIIl Pond, to determine
the effects of the plpe, and to assess the posslible effects
removal of the plpe might have on the Pond ecosystem.

Due to the lack of basellne data and the length of time that
the plpe has been In place, the Investigatlion concentrated on
physical and chemical rather than blologlcal processes. Based on
Inltlal assessment of land use In the area (almost'completely
reslidentlial), eutrophlication was deemed the most I|lkely problem.
The study was designed accordingly. This Included an assay of
the nutrient characteristics of the Pond and water sources. To
determine the effects of the plpe lItself, Its role as a source of
nutrients, pollutants, and sediments Was studlied. Determinatlion

of toxlcants such as heavy metals or pesticlides was attempted,




but a complete survey was not undertaken. Outflow from the plpe
was monltored over the course of storms to describe nutrient and
sediment loading. The possible Implications of removal of the
plpe were determined by subtracting the pilpe as one of the
sources of water, nutrlients, pollutants, and sediments to the
MI Il Pond.
The study can be thought of as having four major toplcs:
1) Hydrologlical and morphometric characterlistics of the Pond.
2) Physlco-chemlical characteristics of the Pond and Inflows.
3) Physlico-chemlical characteristics of Inflows during storms.

4) Characteristics of the Pond sediments.

1.2 Description of the Study Site

The MIIl Pond Is located In Stony Brook, New York on the
north shore of Long Island. (Flgure 1.) It Is located In the
heart of Stony Brook Viilage, bordered on the east by Maln
Street, and surrounded by reslidentlal homes. The MIII| Pond
empties Into Long Island Sound to the north, but Is cut off from
salt water Intruslion by-a dam that was bullt In the 1600's to
control the outflow used to operate a grist mlll. The Pond has a
large Island In the center, which at one time was accesslible from
land by a bridge. It has a large, reslident waterfowl populatlion
and a vigorous plant communlity of rooted aquatic plants.

The MIII| Pond Is primarlly spring fed: one spring enters
above. the surface of the Pond In the southeast corner, a creek
enters on the south slide, and a majorlity of the Inputs to the

Pond comes from springs seeplng Into the Pond Itself. The D.O.T.




SMITHTOWN BAY

Figure 1. Locatlon of MI!I Pond, Stony Brook, NY.



outfall plpe, entering near the spring on the southeast side, Is
the other primary source of water to the Pond. There are two
outlets from the Pond. There Is a splliilway In the dam over which
water constantly flows. At the Grist MIII, a flood gate Is used
to control the water goling over the paddle wheel. This gate
usually remalns closed.

Through the course of the study, eleven permanent sampling
statlons were established In the Pond. (Flgure 2.) These
Included seven statlons within fhe Pond watercolumn (statlons B
through G), the creek (statlion A). the spring (statlion H), the

plpe (statlon J), and the outlet (station K).
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Flgure 2. Mill Pond Samplling Stations




HYDROLOGICAL CHARACTERISTICS

The purpose of this aspect of the Investigation was three-
fold: 1) to describe the bathymetry and morphology of the Pond,
2) to obtaln an estimate of the amount of water entering the Pond
from the pipe relative to all other sources, and 3) to determine’

the fate of water entering the Pond from the plpe.

2.1 Bathvmeiry and Morphology

A map of MIII| Pond was provided by the New York State
Department of Transportation. From this map, Informatlon on the
sur face area of the Pond and the overall dimensions of the Pond
could be gathered. Bathymetrlic soundings were needed to

establ Ish depth contours for the Pond.

Methods

A bathymetric map of the Pond was prepared by measuring
depth at 110 locatlions In the Pond on June 19, 1984. The
poslitions of those locatlions were marked, using trilangulation, by
two shorellne observers. The locatlions were then placed on the
map of the Pond by lIdentlfylng the posltons of the shorellne
observers on the map, and drawing In the angles from the
observatlion polnts to the locatlions of the depth soundings.
Depth contours (llines of constant depth) were fltted around these
data points. Using planimetry, the area between successlive
contours was measured. The volume of each segment was calculated
as the product of the area and the mean depth contour of the
segment. Total volume of the Pord was a summatlion of all the

segments. Mean depth was calculated by dividing the total volume
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by the total surface area of the Pond.

Results
The descriptlions of Pond morphometry provided by the
bathymetric survey are llIsted In Table 1. Flgure 3 shows the
depth contours for the Pond. It Is Interesting to note the
deepest part of the Pond coinclides with the previous locatlon of
the Grist MIII, approximately elghty-flive feet (twenty-flve
meters) Into the Pond from the dam. This bullding was destroyed

and replaced by the Grist MIIl at the present locatlion.

2.2 Discharge Rafes

In order to describe the water budget of the Pond,
measurements of rates of discharge Into and out of the Pond were
required. Combining this with the estimate of volume found via the
bathymetrlic survey, an estimate of the reslidence time, (the time
required for all of the water In the Pond to be replaced,) could
be made. The effect of removal of the D.O.T. plpe on the water

budget could be estimated by subtracting the Inflow of the plipe.

Methods
Rates of dlischarge Into and out of the Pond were measured on
August 7, 1984. Wooden flumes were placed In the creek and the
spring. The cross sectlional area of the fluhe openings was
measured. The veloclty of the water moving through the flume was
measured using an OTT Unliversal Direct Readlng Current Meter.
Discharge was calculated accordingly (l.e. veloclty X cross

sectional area). Construction of a flume was not neccesary to



PARAMETER

VALUE

Maximum length of Pond (north to south) =

292m = 958ft

Maximum width of Pond (east to west) =

184m = 603ft

Max Iimum length of Island (north to south) =

97m = 318ft

MaxIimum width of Island (east to west) =

50m = 164ft

33940m*¢
Total surface area of Pond = 365330ft2

3790m*<
Total surface area of Island = 40840ft2

44490m°
Total volume = 1571040ft3

Max Imum water depth =

3.49m = 11.2ft

Minimum water depth =

0.2m = 0.7ft

Mean water depth =

- e e e e S e W W W e W W e e W M e N e W R e e e e W s W mew e em e

1.31m = 4.3ft

Table 1.

Descriptions of Pond Morphometry.



7" Values in meters

Fligure 3. Béthymetry of MIII Pond.




measure dlischarge at the plpe. Dlischarge out of the Pond
(outflow) was measured durling low tide at a transect located 60m
(approximately 200ft) below the spllilway. Depth and current
veloclty (at the surface, bottom and mid-depth) were measured at
0.5m Intervals along the transect. From these measurements,
cross sectlional area and mean (welghted) current veloclty were
computed. Reslidence time was estimated by dividing the volume of
the Pond by the total rate of Inflow, (equal to the total rate of
outflow).

Results

The results of flow measurements are shown In Table 2. The
total dlischarge at the outflow Is an estimate of the total
minimum Inflow (lgnhoring loss due to evaporatlion) and was
calculated to be 124.9 Ilters/sec (4.4 cublic feet/sec). Of this
124.9 |l lters/sec, the plpe, spring and creek contributed 71.3
llters/sec (2.5cfs). This means only 57% of the total minimum
Inflow Is accounted for by these three sources. The remalining
43% comes from unidentlifled sources. These unlidentlfled sources
are probably springs that seep Into the Pond Itself.

The voiume of the Pond estimated from the bathymetrlc survey
was calculated to be 44,486,800 Illters (1,571,037 cublc feet).
Assuming the total minimum Inflow to the Pond to be 124.9
llters/sec (4.4 cfs), It would take 4.1 days for all the water In
the Pond to be replaced. Thils Is the estimate of residence time
under the present condlitlions In the Pond. The dlischarge at the
plpe, spring, and creek accounted for about 12%, 14% and 31%,
respectively, of the total Inflow. Thus, If the plipe were

removed, the total Inflow to the Pond would be reduced by 12%,

10



PERCENT
OF TOTAL
11
14
31
42.

100.0

124.9

D ISCHARGE
(l1/sec)
14
17
39
53.

LOCAT ION
| NFLOW
Outflow)

UNIDENTIFIED
(=Total

PIPE
SPRING
CREEK
TOTAL

and

spring,

Rates of discharge at the Inflows (plpe,

Table 2.

creek) and outflow.
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making the Inflow 109.9 llters/sec (3.9 cfs). Thils corresponds
to a residence time of 4.6 days. The residence time does not
change greatly when calculated with or without the plipe since It
Is a mlnor source of water to the Pond. DlIlscharge from the
creek, spring and unlidentlfled sources controls the resldence
time of the Pond.

Resldence time Is Important when conslidering the growth of
microscoplic algae (phytoplankton) In the MIII| Pond. Excessl| ve
phytoplankton growth (algal blooms) can have serlous slde effects
on a water resource. For most algae, under good growlﬁg
conditlions, It takes 10 days to 2 weeks for a population to reach
bloom size. The MIII| Pond, with a residence time of 4.1 days,
~does not provide the needed time for an algal bloom to develop.

Inflow from the plpe accounts for only 12% of the Inputs to
the Pond under normal flow conditlons, but during storm events
the discharge from the plpe alone can far exceed the comblined
Inflow from all water sources durling non-storm flow. This result
Indlcates the Importance of storm events In conslidering the real

effects of the plipe.

2.3 Path of Plpe Water

The path of the water entering the Pond from the plpe was
used to assess what parts of the Pond were belng gffected by the
plpe water. Areas of the Pond that were presently under the
Influence of the plipe, but had not previously been under the
Influence of runoff before the pipe Installation, could be

descrilbed. LiIkewlse, areas could be found that were previously

12



under the effects of runoff water, but now were not';ffected by
the plipe runoff. Thils Information allowed the determination of
within - Pond controls which would be Important In determining
the sedimentation history of the Pond. Knowing the path of the
plpe water would also allow a better description of the effect

the plpe has on residence time.

Methods
During normal flow (l.e. not during storm events), the water
from the plpe Is essentlally ground water. Durling the summer
months, this water |Is about 5°C cooler than the surface water of
the Pond. Thus, the cold temperature was a tag for the plipe

water, and the path of the water could be tracked by detalllng

" the thermal structure of the Pond In the vicinity of the plpe.

Oon June 21, 1984, a 25m X 25m (82ft X 82ft)grlid was marked
out In front of the pipe. Temperature was measured at 5cm depth
Intervals along transects spaced 5m apart within the grid. Three
addlitlonal transects were set up north of the plpe, running from
the east shore to the Island (Filgure 4). Temperature was
measured at 5cm depth Increments at 5m Intervals along these
transects as well. This procedure deflnes a view of the thermal
structure In this viclinity of the Pond as a serles of
longltudinal sectlons extending north from the pipe.

The path of the plpe water under storm condltlions was
determined by observing the turbidity plume that resulted from

the storm discharge from the plpe.

Resul ts

Serles of temperature proflles were plotted and Isotherms

13
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(llnes of constant temperature) were drawn from the temperature
data at the plpe under normal flow conditlons. Detalled thermal
structure In the viclinlity of the plipe Is Illustrated In Flgures
5-13. Water from the plpe and the spring first enter a basin
which |Is about 1m deep. Thlils basin results from perliodic removal
of sediment (dredging) from the area Immedliately below the plpe.
The presence of a cold underflow on the east side of the Island
Indlcates that the water travels north upon leaving the basin.
Flgure 13 Indlicates that water leaving this basin enters the Pond
proper at a somewhat higher temperature than It was when It IeftA
the plpe. This temperature Increase Is a result of the cold
water moving over a shallow reglon where sunllght can warm the
water to depth. Thls part of the Pond Is also dominated by
stands of the Yellow Pond LIly (Nuphar varliegatum) which slow the
water movement down, thus makling the warming more efflclent. It
Is therefore possibie that water from the plipe and the spring
enters the surface layers of the Pond rather then flowling
directly Into colder, deeper layers.

The Pond, especlally during the summer months, Is thermally
stratiflied; It has discreet layers of water that are different
temperatures. Surface waters (the epllimnlon) are warm, deep
water (the hypolimnlion) Is cold. The sources of water to the
Pond are cold water sources. Thlis water flows along the bottom
of the Pond, and contributes to the clrculatlion of bottom water
only. The comblned pipe and spring water, however, |Is warmed by
the time It enters the maln part of the Pond. This means that
this water contributes to tﬁe clrculation of surface waters.

These are the only two sources of water to the Pond surface
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(disregarding precipltation), and each contributes the same
magnltude of water (the plipe discharges 11.6% of the total
Inflow, the spring 14.3%). Therefore, the plpe may actually
control up to 50% of the clrculation of the surface water of the
Pond.

Observatlion durlng storm events Indlicates that water flows
west out of the plpe beyond the southern tip of the
Island (Flgure 14). Once past the Island, the water moves north
following the shorellne of the Island rather than the far shore
of the Pond. Sediment carrlied by this storm water apparently
settles to the west of the plpe, resulting In an extenslve
shallow area In the south end of the Pond. Thils shallow reglion
Is beyond the reach of dredges, and thus has accumulated plpe
sedIments.

Through the Identlflcatlon of these two paths of the plpe
water, two reglons In the Pond were described. The shallow area
Just west of the plpe has been accumulating plpe sediments slince
the pipe Installation In 1970. Thlils area |Is not affected by
dlscharge from the creek, which must have been the maln source of
runoff water before the construction of the plpe. Near the
creek, towards the far shore of the Pond, Is an area that was
subject to sedimentation from runoff prlior to the plpe
constructlion. This reglon Is not affected by the storm discharge
from the plpe, since storm water moves close to the Island In

that sectlion of the Pond.
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PHYS ICO-CHEMICAL CHARACTERISTICS
OF THE POND AND INFLOWS

The purpose of thls phase of the Investigation was to
monltor varlous physical and chemical parameters In the Pond and
Inflows to determine how these parameters might be affectling the
blology of the Pond. In the process of photosynthesls, plants
produce organic matter. Thls organic matter Is the primary
source of food and energy for higher animals, thus the productlon
of plant materlial can control the productlion of animal matter.
By lookling at the physical and chemical parameters that IImlt or
control photosynthesls, the potentlal for production In the Pond
can be assessed.

The following parameters were monlitored In the Pond and
three Inflows at biweekly Intervals from June through October,
1984, and bimonthly from November, 1984 through May, 1985.

1) Temperature

2) Dlissolved Oxygen (DO)

3) pH

4) Soluble reactlive phosphorus (SRP)

5) Total phosphorus (TP)

6) Nitrate-nlitrite nitrogen (NO3™-NO27)

7) Ammonla nltrogen (NHg4*)

Locatlons of sampling statlons are shown In Flgure 2.

3.1 Iemperature, Dissolved Oxvgen, and pH

Water temperature, the concentratlion of oxygen dissolved In

water, and the pH (concentratlion of acld) all affect
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photosyntheslis. Temperature affects the rate at which chemical
reactlons (llke photosynthesls and metabol Ism) occur, as well as
the exlstence of certaln plant and animal specles under dlfferent
temperature ranges (l.e. some speclies can not survive I|In water
above or below a speclflc temperature). Oxygen |Is produced by
plants In photosynthesls, and |Is used by both plants and aﬁlmals.
Plants use oxygen durlng resplration, and animals use |t for
metabollism. A major slink for oxygen Is the bacterlal
decomposlition of organic matter which uses oxygen to break down
dead plant and animal tlssue and produces soluble nutrients. pH
Is Important to photosyntheslis In controlling the concentration
of a useable form of carbon dioxide In the water. In the process
of photosyntheslis, plants use |Ilght energy to make carbon
dloxlde, nutrlients and water Into organlic compounds (plant
tissue) while glving off oxygen. Thus, the concentration of
carbon dloxlde In water that |Is avallable for plants to use Is
critical to photosyntheslis. pPH controls the levels of useable
carbon dloxlde for photosyntheslis. Whlle carbon dioxlide Is
critical for photosynthesls, It Is usually present In adequate
amounts In aquatlc systems. Descriptlions of the temperature,
dissolved oxygen (DO), and pH throughout the MII| Pond can be

used to suggest the blologlcal processes that are occuring withln

the Pond water.

Methods
At each statlon, temperature, DO, and pH were measured at
0.5m depth Intervals. Durlng the flrst two months of the study,

temperature, DO, and pH were measured 1n sltu using a Martek
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MKVIII water quallty monitor. Before sampling, the DO probe was
alr callbrated and the pH probe was callbrated using buffers of
pPH7 and pH4.2. After August of 1984, DO and temperature were
measured Jln sltu using a YS| Model 800 water quallty meter with
the DO probe being callbrated as before. At this time, pH
measurements were taken In the fleld using an Orlon fleld pH
meter. This fleld pH meter became unsultable due to the low
conductlivity of the water In the Pond (about 20 micromhos). As a
result, measurements of pH were taken In the laboratory on

col lected water samples using a Beckman Expandomatic pH meter.

Results

The temperature, DO, and pH data for all "eleven statlons,
for all sampling dates are gliven In Appendices A, B, and C,
respectlively. The data are ar;anged In transects of the west
slde moving north (statlions A-B-C-D-E), ahd the east slide moving
north (statlons H-J-G-F-E). Refer to Fligure 2 for statlon
locatlons.

The temperature distribution In the Pond goes through a
seasonal cycle that Is typlcal of all freshwater ponds or lakes.
In June, the water was strongly stratifled with surface water
approxlﬁately 59C warmer than the bottom water, and the Inflow
another 4°C cooler than the bottom water. Once this thermal
pattern Is established, the differences In the densitlies of warm
and cold water help mailntain the structure. Warming takes place
only at the surface, resulting In warm, less dense water
overlylng col&, dense water. When éhé temperature difference

between these two water masses Is great, wind can not mix the two
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layers. Strong thermal stratliflcatlion contlinued In the Pond
through July and August augmented by the Inflows from cold water
springs. By September, the statlflcatlon had weakened as surface
temperatures dropped and the temperature dlfference between
sur face and bottom water waé’bnly 3°C, and the Inflow 2°C cooler
than the bottom water. As temperatures contlnued to drop, the
difference between surface and bottom water temperatures
decreased further so that by late October, wind could mix the two
layers and the thermal stratliflcatlon diminished. Throughout the
winter months, the entire water column stablllzed at nearly the
same temperature, with the difference between surface and bottom
water belng only tenths of degrees. At this time the Inflows
were actually warmer than the Pond surface water. By Aprlil, the
Pond surface water approached the temperature of the Inflows, and
slight stratificatlion began. The temperature dlfference between
surface and bottom was almost 1°C. By mlid-May, the surface to
bottom temperature difference was up to 3°C, the Inflow was 1°C
cooler than the bottom, and thermal stratification was evident.
Flgure 15 sums the annual temperature distribution In MIII Pond.
The concentratlion of dissolved oxygen In Pond waters can
become critical to the blology within the Pond. Plants recelving
plenty of llight and nutrients will photosyntheslze and reproduce,
creating an algal bloom. All these plants need |iIght and
nutrients, and at some polnt, some nutrient will be In short
supply and become |Imlting to plant growth. As plant productlion
occurg. some portlion wlll dle, sink and decompose. The

decomposltion process, taking place on the bottom, requlres
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oxygen, Increasing the blologlcal oxygen demand (BOD) In deep
water. The only sources of oxygen to the water column are
Inflows, atmospherlic exchange at the surface, and oxygen produced
In photosynthesls. Thus, the supply of oxygen to deep water Is
dependent on mixing with the surface water, photosynthesls, or
cold water Inflows. Thermal stratlflication can cut off this
source of oxygen to deép water, and as a result, the bottom water
can become "anoxlc" ("lacklng oxygen"). Anoxla can be
accompanied by fish kllls.

The annual distribution of oxygen In the MIII| Pond Is
summarlized In Filgure 16. It Is evident that anoxla Is not a
serlous threat to the Pond. At the helght of plant production In
June, July and August, DO concentratlions In deép water never fell
below 4.5 mg/lliter. The fallure of anoxla to occur Is probably
due to a combination of photosynthesls In the hypolimnion and
recharge by oxygenated water from cold Inflows. In May, deep
. water was supersaturated In oxygen probably as a result of
photosynfhesls by dense stands of rooted plants that were
observed.

pH did not vary greatly throughout the Pond elther with
depth or with time; the range of values was from 6.0 to 8.0, wlith
the average pH beilng 6.9. HIgh values were probably a result of
Instrument mal functlion. Rellable values usually averaged about
6.5 with llittle varlation. No substantlial effect of PH on Pond

blology Is llkely.
2.2 Phosphorus
Phosphorus and nlitrogen are the key nutrlents needed for
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photosynthesis. Soluble reactive phosphorus (SRP) In particular,
Is often IIimiting In freshwater, thus the concentration of SRP
can greatly effect plant production. This form of phosphorus Is
the form which plants can use Immedliately. Many other forms of
phosphorus/exlst and can be collectlively analyzed as total
phosphorus (TP), though these forms can not be used by plants
directly. This phosphorus has the potential to greatly effect
plant growth If It Is cycled through the sediments. These other
phosphorus compounds can become burled In the sediments where
there 1s no oxygen. Under anoxlc condltlions, (which occur deep
In the sediments), phosphorﬁs compounds are reduced to the
soluble reactive form resulting In large amounts of SRP burled
In the sediments. The surface of sediments I|Is oxygenated as long
as oxygen persists In the overlylng deep water. Thils oxldlzed
layer of the sediments (the oxldlized microzone) acts as a barriler
to the pool of SRP In the anoxlc sediments. SRP that migrates to
sur face sediments quickly reacts with oxldlized compounds (such as
lron) that are present In the oxldlzed microzone. The Iron -
phosphorus complex that results Is agaln, an unuseable form of
phosphorus for plants. SRP formed In anoxlc sediments can only
be released to the water column In the absence of the oxldlzed
mlicrozone. The oxldlzed mlicrozone will only break down when the
overlylng water goes anoxlc. In the MII | Pond, deep water never
goes anoxlc, so the SRP pool that resulted from the burlal of
phosphorus contalining compounds, |Is not released to the water
column for use by phytoplankton. However, the phosphorus that
was tled up In forms other than SRP can, In time, become

avallable for plants when the roots of aquatlic plants extend
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beyond the oxldlized microzone and Into the anoxlc sediments that
contaln large amounts of reduced phosphorus. SRP and TP were
monltored In order to assess the levels of phosphorus avallable

for blologlcal production.

Methods

Water samples were taken at each statlion using a two Illter
brass Kemmerer sampler. Depths at which samples were taken are
shown In Table 3. Samples were placed In 0.5 Ilter polyethylene
bottles and taken Immedliately (wlthin two hours) to the
laboratory for fllitration. Part of each sample was flltered
through a 0.45u membrane fllter. Analyses of Soluble Reactlve
Phosphorus (SRP) and Total Phosphorus (TP) were conducted wlithin
48hrs, (usually within 24 hrs) of sampling. Procedures for the
nutrient analyslis followed the methods outlilined In the EPA Manual

for Analyslis of wWater and Waste water.!

Results
The SRP and TP data for all eleven statlions for all samplling
dates are glven In Appendices D and E respectively. The data are
arranged In transects of the west side moving north (statlons A-
- B=-C=D-E), and the east side moving north (statlons H-J-G-F-E).
Refer to Flgure 2 for statlon locatlions.
Concentrations of SRP throughout the Pond were frequently

at, or below the detection IImit (0.01ppm). Detectlion of SRP

TEPA Manua| for Analvsls of Water and Waste Water, Environmental
Monltoring and Support Lab, Offlice of R. and D., U.S.E.P.A.,
Cinclinnatl, Ohlo, March, 1983. EPA-600/4-79-020.
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NOTATION
B-2

SURFACE
SURFACE

DEPTH
!  SURFACE
]
[}

STATION
NAME
CREEK
LOWER
POND
LOWER
MID-POND

STATION

c-1

G-2
H-1
J=1
K-1

1.0 m

1.0m

2.5 m
SURFACE
1.0m
SURFACE
0.5 m

SURFACE
SURFACE

{ SURFACE
[}
1.5
SURFACE
{ SURFACE
]
1

UPPER
POND
EAST
INLET
CHILD'’S
SPRING
PIPE
OUTLET

UPPER
MI1D-POND

Depth of water samples taken at stations.

Table 3.
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levels below 0.01 ppm was not possible with the equipment and
methods used. Blologlcally signiflcant levels of SRP are on the
order of 0.005 ppm however, so cautlon should be taken In
Interpreting the measured concentrations of SRP as belng too low
to support plant growth.

Concentrations of TP throughout the Pond were usually at
least an order of magnltudé greater than the SRP concentration.
TP effects the plant production In MIII|l Pond via the rooted
aquatic plants. These plants take up phosphorus from the
sediments, not the water column. The roots of these aquatic
plants can tap Into the pool of SRP formed In the sediments.
Thus, the MIII| Pond Is l|Ideal for these plants, and these plants
could potentlially overrun the Pond. The large waterfowl
population that Inhablts the Pond may be playing an Important
role In IIimliting these plants. The waterblirds graze on the tips
of the rooted plants thereby keepling the plants below growth
capaclty.

Tables 4 and § show a comparison of the average
concentratlion of SRP and TP In the Pond to the SRP and TP
concentration In the pipe for all sampling dates. Values for
both forms of phosphorus were frequently different between the
Pond and the plipe but there was no consistent direction to those
differences. DIlfferences smaller than 0.02 ppm should be
Interpreted with cautlion because of the |IImits of sensitivity
Inherent In our analytlical procedure for phosphorus.

The nutrlient values of the Inflows were compared with those
of the Pond using a two-talled t-test, and the extent to thch

the values In the Inflows were related to those In the Pond was
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Date !{ Xpond | Spond | df | Xplpe ! ¢t ! P H
H | ! H H H H

7-5-84 | H H H ' H H
! H H ' H ! H

7-30-84 | 0.003 ! 0.0065 H 12 H 0.06 131.6 {<0.001}
H ) H b H ! s | '

8-13-84 | 0.015 {1 0.0218 H 12 H 0.01 10.82 }<0.5 H
H H ! ! b H H

8-27-84 | 0.001 { 0.0038 H 12 H 0.02 118.24!<0.001 !
1 1 1 [ ] 1 ] []

" 1 ] 1 [} ] 1 ]
9-10-84 | 0.002 1 0.0055 H 12 H 0.02 111.7 1<0.001}
| H b b ! ! H

9-24-84 | 0.005 { 0.0097 H 12 H 0.01 11.79 1<0.2 H
' ! H ! H ! '
10-10-84} 0.006 { 0.0065 H 12 H 0.01 §:2.372 1<0.05 |
H ! ! H H H |
10-23-84} 0.002 { 0.0073 bl A2 H 0.05 123.87!<0.001!
[ ] (] (] ] [ ] 1 1

] 1 ] (] 1 ] 1

1-3-85 i 0.00 i 0.00 H 12 H 0.05 H -- 1<0.001}
H H | H ' ! '

4-1-85 i 0.017 ! 0.0144 H 1 H 0.04 15.85 {<0.001¢
' ! H H ! H !

where: Xpond = mean concentration of all samples
taken on that date
Spond = standard deviation of all samples from
the mean concentration for that date
df = degrees of freedom (number of
samples taken -1)
xp|pe = concentration of SRP In plpe
on that date
P = probabllility that the mean of the
distributlion of phosphorus In the
Pond Is signiflicantly different from
the concentration of phosphorus In
the plpe; If P Is suffliclently small
(P<O0.05) assume there Is a real
dlfference between the values

Table 4. Comparison of SRP In Pond vs. Plpe.
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Date E Xpond | Spond E df 5 Xplpe E t E P
7-5-84 é 0.04 ; 0.0294 % 12 E 0.02 52.45 i<0.05
7-30-84 E 0.09 E 0.0452 E 12 % 0.01 ;6.37 §<0.001
8-13-84 ; 0.069 ; 0.0828 % 12 ; 0.06 §0.39 §<0.5
8-27-84 ; 0.036 ; 0.0198 é 11 ; 0.05 %2.45 §<0.05
9-10-84 g 0.019 g 0.0193 % 11 é 0.04 §3.79 §<0.01
9-24-84 % 0.043 % 0.0505 i 11 E 0.00 §2.95 §<0.02
10-10-84% 0.093 E 0.0591 E 12 E 0.09 50.18 §<0.5
10-23-84; 0.002 | -—- b et Sicsa

i ! i i i {
1-3-85 i 0.032 E 0.0215 5 12 E 0.00 E5.72 5<0.001
4-1-85 ; 0.037 ; 0.0103 ; 12 ; 0.03 ;2.45 ;<0.05
i i { i i i
where: Xpond = mean concentratlion of all samples

taken on that date

Spond = standard deviatlion of all samples from
the mean concentration for that
df = degress of freedom (number of

samples taken -
XpIpe = concentration of TP In plpe
on that date
P = probablilty that the mean of the

distribution of phosphorus

Pond

the plpe;

1)

date

In the

Is signiflcantly different from
the concentration of phosphorus

In

If P Is sufficlently small
(P<0.05) assume there Is a real
dlfference between the values

Table 5§. Comparison of TP In Pond vs. Plpe.
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assessed usling stepwise multiple regression (usling SAS
statistlical package). The purpose of thils regression analysls
was to discover which combination of Inflows best described the
temporal distribution of nutrients In the Pond. (Appendix H
describes the multiple regression procedure In detall.) For each
nutrient parameter, the mean value of the Pond was used as the
dependent varlable and the values from the plpe, spring and creek
were used, elther Individually or In comblination, as the

| ndependent varlables.

This analysls was used for total P but not SRP, and a
summary of the results Is shown In Table 6. The temporal
varlance In Pond concentrations of TP was signiflcantly
correlated with the temporal varliatlion In concentrations of TP
from the creek (P<0.0395). The distribution of TP In the creek
however, only explalned 48% of the varlation In the mean value of
TP concentration In the Pond. The equation for the |ine that
best describes the relatlionship of TP In the Pond to the TP In
the creek Is:

(P] =m [C] + b
[P] = 0.15745192 [C] + 0.04026442

where m = slope
b = y=Intercept
[P] = average concentration of TP In Pond
[C] = concentration of TP In creek
I|f the creek were the dominant source of TP to the Pond, the

mean TP concentratlion for the Pond and the TP value for the creek
would be approximately equal. If this were the case, then the
slope of the |Ine would be one and the y-Intercept would be zero.

For the relatlonship of TP ‘In the creek and Pond, the values for

the slope and Intercept are 0.157 and 0.040, respectlively. This
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] 1

[} ]

BEST PREDICTOR H CREEK H
] ]

! 1

2 H H

r H 0.48 {
H H

Observed Signlflcance Level i P<0.0395 |

: []

! i

REGRESSION COEFF ICIENT H 0.15745 |
H i

Observed Signiflicance Level { P<0.0395 |

] (]

: ; ;
Y-INTERCEPT H 0.04026 |
! [}

= ; ;
SLOPE H 0.15745 |
H H

*signiflcantly different from O
s*signiflcantly dlfferent from 1

Table 6. Summary of Multiple Regression for TP.
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Indicates that the creek Is probably not the domlinant source of
TP to the Pond under normal flow conditlons, but rather the TP

concentration In the Pond Is due to a complex contribution from

all sources.

2.3 Nitrogen

Nitrogen Is another key nutrient needed for photosyntheslis.
Nitrogen, In the form of ammonia (NH4*) Is usually found In low
concentrations In all waters due to Its high reactivity. It can
be Immedliately taken up by plants and assimilated Into plant
products. Nltrates (NO3™) and nitrites (NO2™) can be taken up by
plants but are flrst reduced within the plant tlssues.before
belng Incorporated Into organic compounds. Nlitrates and nitrites
are usually not IIimiting to photosynthesls In freshwater. Other
forms of nitrogen do exist and some plants do preferentially take

up other compounds, but these two classes of nltrogen compounds,
ammonla (NH4*) and nitrate-nitrite (NO3~™-NO2~), are the most
common. In order to analyze the distribution of niltrogen In MIII

Pond then, the distribution of these two forms of nltrogen were

monltored.

Methods
Water samples were collected and flltered as In the methods
for phosphorus. Analysls of NH4* was conducted on the same day
as sampling, while analysis of NO3™-NO2~™ was conducted within 48
hrs, (usually within 24 hrs) of sampling. Procedures for the

nutrient analysis followed the methods outliined In the EPA Manual
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for Analyslis of Water and Wastewater.1

Results

The NH4* and NO3~-NO2~ data for all eleven statlons for all
sampl ing dates are glven In Appendices F and G respectlively. The
data are arranged In transects of the west slide moving north
(statlons A-B-C-D-E), and the east slide moving north (statlons H-
J=-G-F-E). Refer to Flgure 2 for statlon locatlons.

Concentrations of NH4* and NO3~-NO2~ were always above the
detectlion IImit of the techqlques employed and NO3™-NO2~ values
were an order of magnltude higher than NH4* values. Average NO3~
-NO2™ values were In the 1-2 ppm range. This result Is evidence
that nitrogen Is not Iimiting photosyntheslis In the MIII| Pond.
Studies of Long Island groundwater show nitrate concentratlions In
groundwater to be very high as a result of raln percolating down_
through fertillzed farm soll over many years. Since the Pond
recelves groundwater from springs throughout the Pond, the high
concentration of nitrate In the Pond reflects the high
concentratlions of nitrate In Long Island groundwater.

Tables 7 and 8 show a comparlison of the average
concentratlion of NH4* and NO3~™-NO2~ In the Pond to the NH4* and
NO3~™-NO2™ concentration In the pipe for all sampling dates.
Values for nlitrate from the plpe were signiflcantly hilgher than
those from the Pond on all but one sampling date. DIlfferences In

ammonla concentratlions were less frequent, with the values In the

TEPA Manual for Analvysls of Water and Waste Water, Environmental
Monltoring and Support Lab, Offlce of R. and D., U.S.E.P.A.,
Clinclinnatl, Ohlo, March, 1983. EPA-600/4-79-020.
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Date { Xpond | Spond | df | Xplpe | t | P H
! H H § H H !

7-5-84 | H H { H { H
H ; ; | b H b

7-30-84 | H H H ! H !
! ; ! i H H H !

8-13-84 | 0.05 ! 0.1065 H 10 | 0.14 12.80 §{<0.01 |
! ! H H b H b

8-27-84 | 0.183 ! 0.0361 $ 12 H 0.16 12.29 }<0.05 |
! H ! ' ! ! !

9-10-84 | 0.202 { 0.0265 H 12 {1 0.13 19.79 1<0.001}
! ! b H H b b

9-24-84 | 0.284 ! 0.0325 | 12 ¢ 0.20 19.31 !<0.001!
! ! b H ! H H
10-10-84; 0.130 { 0.0629 H 12 { 0.10 12.04 [<0.10 |
: ! ! H ! ! H
10-23-84] 0.050 ! 0.0435 | 12 | 0.04 10.83 !<0.5 !
REDRE, H H ! ! ! H
1-3-85 { 0.0562 ! 0.0188 H 12 { 0.07 13.46 |<0.01 |
H b H ! { ! H

4-1-85 { 0.033 ! 0.1494 H 12 { 0.19 137.9 {1<0.001}
! H ! H ! H !

where: Xpond = mean concentration of all samples

taken on that date

Spond = standard deviatlion of all samples from
the mean concentration for that date

df = degress of freedom (number of

samples taken - 1)

Xpipe = concentration of NH4* In plpe
on that date

P = probabllility that the mean of the

distribution of nitrogen In the
Pond Is signiflcantly different from
the concentration of nitrogen In the
pilpe; If P Is suffliclently small
(P<0.05) assume there Is a real
difference between the values

Table 7. Comparison of NH4* In Pond vs. Plpe
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Date

! { Spond | df | Xplpe | t | P H
i i i i i i i
7-5-84 | 2.55 { 0o.1861 | 12 | 3.5 121.95{<0.001}
| | | ! | | |
7-30-84 | 1.69 { 0.56178 | 12 | 3.3 111.21{<0.001}
' ; ' i ' i {
8-13-84.{ 1.06 { 0.0650 | 12 | 1.8 141.02}{<0.001}
i ! i i { ! i
8-27-84 | 2.88 {1 0.2116 | 12 | 4.0 119.09!{<0.001}
] i i i i ! i
9-10-84 | 2.583 { 0.3146 | 12 | 3.6 112.261<0.001 |
! i : i { i A i
9-24-84 | 2.25 t 0.2727 { 12 | 3.7 119.121{<0.001}
i i i j : i i
10-10-84{ 2.50 { 0.2708 | 12 | 2.5 {0.0 1{<0.5 |
i ' i i i i i
10-23-84} 2.08 { 0.0832 | 12 | 3.5 161.531<0.001}
i i i i ! ' i
1-3-85 | 2.20 { 0.0913 | 12 | 3.1 1356.551{<0.001}
' ! i i i { i
4-1-85 | 1.67 { 0.0103 | 12 | 1.9 16.01 {<0.01 |
i i i i ' i i
where: Xpond = mean concentration of all samples

taken on that date
Spond = standard devliatlion of all samples from
the mean concentration for that date
df = degress of freedom (number of
samples taken - 1)
Xpipe = concentratlion of NO3™-NO2™ In plpe
on that date
P = probablllity that the mean of the
. distribution of nitrogen In the
Pond Is sligniflicantly dlfferent from
the concentration of nitrogen In the
plpe; If P Is suffliclently small
(P<0.05) assume there I|Is a real
difference between the values

Table 8. Comparison of NO3™-NO2~ In Pond vs. Plpe.
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Pond belng less than or equal to those In the plpe on flve out of
elght occaslons.

Results of the multiple regression analyslis for NH4+ and
NO3~™=NO2~™ are summarized In Table 9. None of the Inflows or
comblinatlion of Inflows was significantly correlated with the
average Pond concentratlion for NH;*. Pond concentration of NO3~-
NO2~™ was signlflcantly correlated with concentrations of NO3™-
NO2™ from the spring (P<0.0019). Values of NO3™=NO2~
concentration In the spring explained 77% of the temporal
varlation In the mean value of NO3™-NO2™ concentration In the
Pond. In the three varliable model of the regresslion, the
combined varlance In the plipe, spring and creek accounted for
only an addltional 3% of the varlation In the mean concentratlion
of NO3™=NO2~ In the Pond. The one varlable model with the spring
as the Independent varlable Is the best description of the
relatlionship of NO3™=NO2™ from the InfloWs vs. the Pond. The
equation for the line that best describes this relatlionship Is:

(P] =m (S]] + b
(P] = 1.61946239[S] + 0.04175127

where m = slope
b =« y=Intercept
(P] = average concentration of NO3==NO2~ In Pond
(S] = concentration of NO3™=NO2™ In spring

In this case, the slope of the |lne was not signiflcantly
different from one, and the y-Intercept was not significantly
different from zero. This result was Interpreted to mean that
the concentration of NO3™=NQ2~ In the spring was essentlally
equal to the mean concentratlpn of NOg~™=-NO2~In the Pond. Thlis

result would Indicate the spring as a dominant source of NO3~ -
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i [l

(] 1

BEST PREDICTOR { SPRING 4
[] £

] [}

2 | '

r i 0.77 H
H H

Observed Signiflicance Level i P<0.0019 |

: []

| i

REGRESSION COEFFICIENT H 1.61946 |
H H

Observed Signlflcance Level i P<0.0019 |

[] ]

: i i
Y-INTERCEPT H 0.04751 |
! ]

®% H ;
SLOPE { 1.61946 |
; ‘

*not signiflicantly dlfferent from O
s2not signiflcantly dilfferent from 1

Table 9. Summary of Multiple Regresion for NO3~-NO2~.
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NO2=, or that the unmonltored springs seeping Into the Pond are
simlllar to the spring with respect to NO3~™-NO2~. Thus, the
regresslion analysls does not necessarlily Indicate that one spring
Is the primary source of NO3~=-NO2~ to the Pond, but rather all
the springs, or groundwater, dominates the distribution of NO3~™-

NO2~ under normal flow condltlons.
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4.1 storm Discharge

The dlischarge from the plpe needed to be measured over the
course - of at least three storm events In order to describe a
| lnear relatlionshlip between discharge and rainfall. Usling this
relatlonship, an estimate of the additlional water brought Into
the Pond by the plpe during storms can be calculated. Combinling
this estimate with the estimated dlischarge under normal flow, a
value for the total discharge from the plpe during a year can be
calculated. These data wlll be valuable In assessing the removal
of the plpe In view of the reduced water flow and effect on

resldence time of Pond water.

Methods

Three storm eyents were sampled: July 17, 1984, October 1,
1984, and February 12, 1985. Veloclty of water coming through
the plpe was measured using an OTT Unlvefsal Direct Readling
Current Meter Immedlately before, during and after a storm event.
Helght of water In the plpe was recorded at the time of the
veloclty measurements. A basellne measurement was taken before
the storm flow began and when the outflow flrst became turbid.
After that, measurements were taken frequently (every 15-30min.)
throughout the duratlion of the storm. Cross sectlional area was
calculated from the measured helght of water In the plpe, and
discharge was calculated as veloclty X cross sectlional area for
each sampling time. An Integration of the curve of discharge vs.
time summed the discharge over the course of the storm event to

glve the total volume of water flowing out of the plpe during the
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storm.

Ralnfall Is recorded In Setauket, NY, approximately 3.7mlles
from MIII| Pond, by a Natlonal Weather Service observer, Mrs.
Willlam Strong. Ralnfall for Setauket was assumed to be the same
as ralnfall In Stony Brook, and total volume of dlscharge from
the plpe for each storm event was plotted against the recorded
raln amount for those storms. The equatlion for the I|lne
describling the relationship between rainfall and discharge was
found using least square |lInear regression analysis. Using thls
relatlionship, total discharge was calculated for storm events
that were not sampled throughout the year. The discharge
measured from the plpe under normal flow was used to calculate
the total discharge from the plpe for dry days. These two values
were added together to find the total Input from the plipe durling
the year. The reslidual Input to the Pond If the plpe Is removed
was calculated by subtracting the total Inflow of the plipe from
the total outflow from the Pond. Using this Information, the
ratlo of the annual Inflow to the total volume of the Pond was
calculated with and without the plpe. This calculation ylelds
the flushing rate of thg Pond, |.e. the numbef of times In a year
the entlire Pond volume Is replaced.

Results

Flgures 17, 18 and 19 show the plots of discharge vs. time
for the storm events on July 17, 1984, October 1, 1984 and
February 12, 1985 respectively. Total discharge and recorded
ralnfall for each of the three dates are glven In Table 10.

Using these three polints, a llnear relationship between

total discharge and rainfall amount was calculated. The equation
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Flgure 17. Discharge vs. Time for Storm Event 7-17-84.

48



(1~/9e0)

DISCHARGE

130

120 —
110 S
100 —
90 —
80
70 —
60 —

50 —

STORM EVENT 10—1-—84

TOTAL LOADING = 8580451 liters

TIMBE

(hrs)

2¢

Flgure 18. DIischarge vs. Time for Storm Event 10-1-84.
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Figure 19. DIscharge vs.

Time for Storm Event 2-12-85
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Table 10.

Discharge to Ralnfall.
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for the |IIlne that best describes this relationship Is:

D = 15621778 (R) - 11598556
ré = 0.9978023
where D = Total discharge of storm event (llters)
R = Ralnfall amount (cm)

ré = Correlation coeffliclent
A correlatlon coefflclent close to positive one Indlicates the
data are strongly positively correlated, and that the equatlion
for the |lne describes the relatlonship of the data very well.
Flgure 20 shows the calculated and measured relatlonships.

Monthly Tables of recorded rainfall In Setauket, NY are In
Appendix |. These tables Include an estimate of discharge for
each storm recorded. The estimate |Is based on the above
relatlonship. A summation of all the estimated discharge for all
storm events from June, 1984 to May, 1985 ylelds 841,285,400 |
(222,244,090 gal) of storm water dlscharged from the plpe
annually. During this year, 18.83 days had preclipltation and
346.17 days were dry. On these dry days the plipe discharge was
assumed to be 14.4 I|lters/sec (3.8 gal/sec), or 430,690,870 |
annually. The combined storm and normal flow water from the plpe
amounts to 1,271,976,300 | per year. The relocatlion of thls
amount of water must be considered In decliding the fate of the
plpe.

Table 11 shows the estimated annual Input to the Pond from
all sources and the Input to the Pond |If the plpe |Is removed.
Under present.condltlons, (l.e. Including all sources of water to

the Pond), the ratlo of Inflow to Pond volume Is 476:4.4. This
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Relationship of Discharge to Rainfall

p D = 15621778 X R — 11508556
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Figure 20. Measured and Calculated Relatlonship of
Discharge to Ralnfall.
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FLUSHING
RATE
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79/yr

POND !
VOLUME !
H
4.4
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corresponds to the total volume of the Pond beilng replaced 108
times over the course of a year. If the pipe |Is removed, the
ratio of Inflow to Pond volume I|Is 348:4.4 Indicating that the
entlire Pond would be replaced 79 times In a year. From the water
budget data, using normal flow condlitlions, the residence time of
the Pond was calculated to be 4.1 days Including all Inflows.
This corresponds to 24.4% of the water replaced In the Pond
everyday. The average storm falllng on MIII Pond Is 0.39In,
contributing 3,979,390 llters of storm water to the Pond. This
corresponds to 8.94% of the Pond water being replaced by the
average storm with the average duratlion of 4 to 5 hours. Storm
water, therefore, can have a tremendoqs bearing on the water
quallty of the Pond. Examinatlion of the nutrient characteristics
of storm flow was undertaken to determine the nutrient loadlng of

this storm runoff to MIII Pond.
4.2 Nitrogen Loading

Nltrogenous nutrients discharged from the plpe needed to be
measured over the course of at least three storm events In order
to describe a IIlnear relatlonship betwéen nutrlient loading and
ralnfall. Using this relatlonship, an estimate of the additlional

nitrogen brought Into the Pond by the plipe durling storms can be

calculated.

Methods
Three storm events were sampled: July 17, 1984, October 1,
1984, and February 12, 1985. Water samples were taken at the

same time veloclty was measured before, durilng and after a storm
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event. Samples were taken back to the lab, flltered and analyzed
as In the methods for routine chemical analyslis outllined In
Sectlion 3.3. Plots of ammonia - nitrogen (NH4*) concentration
and nitrate - nitrite (NO3™-NO2~) concentration vs. time were
prepared. The dlscharge of nutrlent; (loading) from the plpe was
calculated as water dlischarge X N-concentratlion for each of the
two nltrogen species. An Integration of the curve of nitrogen
loading vs. time summed the nutrient loading over the course of
the storm event to calculate the total loading of ammonlia (NH4*)
and nitrate - nitrite (NO3™=-NO2~) from the plipe during the storm.
Total loading from the pipe for each storm event was plotted
against the recorded raln amount at Setauket, NY for those
storms. The equatlon for the |Ilne describing the relatlonshlip
between ammonlia (NH4+) or nitrate - nitrite (NO3™=NO2~) loading
and ralnfall was found uslné least square |lInear regression
analyslis. Usling this relatlionship, total NH4+ and NO3~=NO2~
loading was calculated for storm events that were not sampled

throughout the year.

Results

Flgures 21 and 22 show the.plots of NH4* concentration and
dlischarge vs. time for the storm events on October 1, 1984 and
February 12, 1985 respectively. Flgures 23, 24 and 25 show the
same Informﬁtlon for NO3™-NO2~ for the July 17, October 1, and
February 12 events. Note that the peak In ammonia concentration
occurs before the peak In discharge. Nitrate - nitrite
concentratlions actually decrease over the course of the storm.

Ralnwater, which contalns llttle or no nitrogen, dilutes the
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Flgure 21. NH4* Concentration and Discharge vs. Tlme
for Storm Event 10-1-84.
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Flgure 22. NHg* Concentration and Discharge vs. Time
for Storm Event 2-12-85.
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Flgure 23. NO3~-NO2~ Concentratlon and Dlscharge vs.

for Storm Event 7-17-84.

59

TIme




CONCX30 (mg.”1)

(1-sec)

DISCHARGE

DISCHARGE AND CONCENTRATION

STORM EVENT 10-1-84

130
120
110

100 T~

90 —

~-—t

80 —

70 4’

60 —

o

Flgure 24.

8 12 16 20 24

TIME (hrs)
DISCHARGE + CONCENTRATION

NO3~™-NO2™ Concentration and Discharge vs. Time
for Storm Event 10-1-84.
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Flgure 25.‘N03'-N02' Concentratlion and DIscharge vs.

for Storm Event 2-12-85.
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groundwater present In the pilpe. The groundwater Is high In
nitrate - nitrite concentration. Nitrogen loading still occurs
even though the concentration (mg N/I) decreases with time over
the storm event since the discharge (l1/sec) Increses over the
storm event. Flgures 26 and 27 show the NH4* loading for the
October and February storm events respectlvely. Flgures 28, 29
and 30 show the same Information for NO3™-NO2~. Total N loading
and recorded ralnfall for each of the three dates are gliven In
Table 12.

Using these three polints, |llnear relatlonships between
total NH4* loading and ralinfall and total NO3~-NO2~ loadling and

ralnfall were calculated. The equatlion for the |lInes that best

describe these relatlionships are:

- for NH4*
NH = 10848.2 (R) - 13721.9
ré= 1.0
- for NO3~-NO2~

NO = 9887.0 (R) - 385.1

ré= -0.028
where NH = Total ammonlia loadlng (g)
NO = Total nlitrate-nitrite loadling (g)
R = Ralnfall amount (cm)
r2 « Correlatlion coefflclent

A correlation coefficlent of positive one Indicates only two
data polints were used. A correlation coefflclent close to
positive one Indicates the data are strongly poslitively
correlated. The relationship of NO3™-NO2~ to rainfall therefore,
Is not highly signiflcant Indicating that storm events are not

controlling the amount of NO3~-NO2~ going Into the Pond. Flgures
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Flgure 26. NH4* Loadlng for Storm Event 10-1-84.
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Figure 27. NH4* Loading for Storm Event 2-12-85.
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Flgure 29. NO3~™=-NO2~ Loadlng for Storm Event 10-1-84.
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Table 12.
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31 and 32 show the calculated and measured relationships of NHg4*
loading and NO3~™-NO2~ loading to rainfall.

Monthly Tables of recorded ralinfall In Setauket, NY are In
Appendix |. These tables Include an estimate of NH4* and NO3~
-NO2~ loading for each storm recorded. The estimates are based
on the above equations. A summatlion of all the estimated
nitrogen loading for all storm events from June, 1984 to May,
1985 ylelds 460.7kg of NH4*-nItrogen (10156.7 Ibs) and 857.3kg of
NO3~™=NO2"-nltrogen (1889 Ibs) discharged from the plpe
annually. Durlnyg this year, 18.83 days had preclpltation and
346.17 days were dry. Nutrlent discharge from the plpe on these
dry days varled over the year, but a rough estimate can be made
by taking the average NH4* and NOﬁ‘-NOz' concentration of the
plpe water from sampling dates of normal flow. Thus on dry days,
the pipe discharged 1.3 mg NH4+-N/I (559.9kg annually) and 3.1 mg
NO3~-NO2~-N /1! (1335.1kg annually). Combining this with the
annual storm Ioadlhg value, 1020.6kg of ammonlia and 2192.4kg of
nitrate-nitrite enter the Pond every year through the plpe.

These nutrlents are a soluble form of nitrogen, so most of thils
will not remaln In the Pond, yet thls nutrient load must be

consldered when decliding the possible relocation of the plpe.
4,3 Phosphorus Loading

Phosphorus nutrlents discharged from the plpe needed to be
measured over the course of at least three storm events In order
to describe a linear relatlonship between nutrient loading and

ralnfall. Using this relatlionship, an estimate of the additlional

69



(grams)

(Thousands)

Loading

H+
Wiy

Loading to Rainfall

NH = 10848.2 X R — 13721.9

0.4

Flgure 31.

1.2 1.6 2

Rain Amount (cm
_ —— calculated

measured

Measured and- Calculated Relatlonshlip of
NH4* Loading to Rainfall

70




(gramys)

(Thousands)

Loading

NOx —NO,  Loading to Rainfall

NO = 9887.0 * R — 385.1

30

20

10 -

! i 1 1 1 Ll T L 1 1 1 B |} 1

0 0.4 0.8 1.2 1.6 2 2.4 2.8

Rain Amount (em

D measured calculated

Flgure 32. Measured and Calculated Relatlionship of
NO3~™-NO2~ Loading to Rainfall.
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phosphorus brought Into the Pond by the plpe during storms can be

calculated.

Methods

Three storm events were sampled: July 17, 1984, October 1,
1984, and February 12, 1985. Water samples were taken at the
same time veloclty was measured before, during and after a storm
event. Samples were taken back to the lab, flltered and analyzed
as In the methods for routine chemical analysis outlilined In
Section 3.2. Plots of Soluble Reactlve Phosphorus (SRP)
concentration and Total Phosphorus (TP) concentration vs. time
were prepared. The discharge of nutrients (loading) from the
pipe was calculated as water discharge X P-concentratlion for each
of the two phosphorus specles. An Integratfon of the curve of
phosphorus loading vs. time summed the nutrient loading over the
course of the storm event to calculate the total loading of SRP
and Total P from the plpe during the storm.

Total loading from the plpe for each storm event was plotted
agalinst the recorded raln amount at Setauket, NY for those
storms. The equatlion for the lIlne describing the relatlionship
between SRP or Total P loading and rainfall was found using least
square |lInear regression analysis. Using this relatlonship,
total SRP and TP loadling was calculated for storm events that

were not sampled throughout the year.

Resul ts
Flgures 33, 34 and 35 show the plots of SRP concentratlion

and discharge vs. time for the storm events on July 17, 1984,
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October 1, 1984 and February 12, 1985-respectlvely. Flgures 36,
37 and 38 show the same Information for TP. Note that the SRP
concentration Increases only slightly. Total P concentration
Increases dramatically over the course of the storm. Flgures 39,
40 and 41 show the SRP loadldﬁ‘for the July, October and February
storm events respectively. Flgures 42, 43 and 44 show the same
Informatlion for Total P. Phosphorus loading and recorded
ralnfall for each of the three dates are gliven In Table 13.

Using these three polints, l|lilnear relatlionships between total
SRP loading and ralinfall and total TP loading and ralnfall were
calculated. The equation for the |ilnes that best describe these

relatlonships are:

- for SRP
SRP = 850.88 (R) - 765.87
ré = 0.9706253
- for TP
TP = 7709.16 (R) - 7138.19

rée = 0.9649362

where SRP = Total soluble reactlve phosphorus loading (g)
TP = Total phosphorus loading (g)
R = Ralnfall amount (cm)
r2 « Correlation coefflclent

A correlatlion coefflclent close to positive one Indicates
the data are strongly positively correlated and that the equation
for the |Ine describes the relatlonship of the data very well.
Flgures 45 and 46 show the calculated and measured relationships
of SRP loading and TP loading to rainfall.

Monthly Tables of recorded ralnfall In Setauket, NY are In
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Flgure 33. SRP Concentration and Discharge vs. Time
2 for Storm Event 7-17-84.
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Figure 34. SRP Concentration and DlIscharge vs.

for Storm Event 10-1-84.
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Flgure 35. SRP Concentration and Discharge vs. Tlime
for Storm Event 2-12-85.
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Flgure 36. TP Concentration and Discharge vs. Time
for Storm Event 7-17-84.
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Figure 37. TP Concentration and Discharge vs.

for Storm Event 10-1-84.
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Flgure 38. TP Concentratlion and DIischarge vs. Time

for Storm Event 2-12-85.
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Flgure 39. SRP Loading for Storm Event 7-17-84.

80



(mg. seo0)

LOADING

STORM EVENT 10—1—84

TOTAL LOADING = 197732.7 mg

TIMB (hrs)

Flgure 40. SRP Loadling for Storm Event 10-1-84.
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Figure 41. SRP Loadlng for Storm Event 2-12-85.
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Flgure 42. TP Loadlng for Storm Event 7-17-84.
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Figure 44. TP Loading for Storm Event 2-12-85.
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Appendix |. These tables Include an estimate of SRP and TP
loading for each storm recorded. The estimates are based on the
above equations. A summation of all the estimated phosphorus
loadling for all storm events from June, 1984 to May, 1985 ylelds
44 .,96kg of SRP-phosphorus (99.12 Ibs) and 388.9kg of TP-
phosphorus (857.4 Ibs) discharged from the plpe annually. Durling
.thils year, 18.83 days had precliplitation and 346.17 days were dry.
Nutrlent discharge from the plpe on these dry days varled over
the year, but a rough estimate can be made by takling the average
SRP and TP concentratlion of the plpe water from sampling dates of
normal flow. Thus on dry days, the plpe discharged 0.03mg SRP-P/I
(12.92kg annually) and 0.03 mg TP-P /I (12.92kg annually).
Combining this wlth the annual storm locading value, §7.88kg of
soluble reactlive phosphorus and 401.82kg of total phosphorus
enter the Pond every year through the plpe. Most of the soluble
form of phosphorus, SRP, wlll not remain In the Pond. Most of
Total phosphorus,  Is In the-particulate form and wlll remaln In
the Pond and may effect the Pond for years even |f the plpe Is

removed. Thls nutrient load must be conslidered when determining

the fate of the plpe.
4.4 Suspended Sediments

Suspended sediments were measured In the water samples taken
during storm events to estimate the amount of solld materlal
enterling the Pond from the plpe. By deflntlon, this Included all
particles that are retalned on a 0.45u fliter. The data from
sampled storm events was used to define a |lnear relatlonship

between suspended sollds and rainfall. Applyling thls
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relatlionship to all storms over a year, an estimate of the annual
Input of sollds Into the Pond from the pipe could be made. This

data wlll be valuable In assessing the effect the plpe has on

sedimentation In the Pond.

Methods

Three storm events were sampled: July 17, 1984, October 1,
1984, and February 12, 1985. Water samples were taken at the
same time veloclty was measured before, during and after a storm
event. 25ml allquots of each sample were put through Gelman
glass flber fllters that had been welghed, rinsed with 25ml of
distllled water, drled for 18 hours at 25°C and welghed agaln.
The fllters with sollds were then drlied for 18 hours and welghed.
Plots of suspended solld concentratlion vs. time were prepared.
Suspended sol ld loading was calculated as concentratlion X
discharge for each sample. An Integration of the curve of
suspended solild concentration vs. time summed the suspended solld
loading over the course of the storm event to calculate the total
loading of suspended sollds from the plpe during the storm.

Total loading from the plipe for eaéh storm event was plotted
against the recorded raln amount at Setauket, NY for those
storms. The equation for the |Ine describing the relatlonshlp
between suspended sollds loading and ralnfall was found using
least square |lnear regression analysis. Usling thls
relatlionship, total suspended solld loading was calculated for

storm events that were not.sampled throughout the year.
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Results

Flgures 47, 48 and 49 show the plots of suspended solld
concentratlion and discharge vs. time for the storm events on July
17, 1984, October 1, 1984 and February 12, 1985 respectlively.
Suspended solld concentration Increases dramatically over the
course of the storm. Flgures.50, 51 and 5§62 show the suspended
solld loading for the July, October and February storm events
respectlively. Suspended sollid loading and recorded ralinfall for
each of the three dates are gliven In Table 14.

Using these three points, a |linear relatlonship between
total suspended solld loading and ralnfall was calculated. The
equation for the |Ine that best describes this relatlonshlip Is:

SS = 15550271 (R) - 14968902
rZ = 0.9445535
where SS = Total suspended solld loading (g)
R = Ralnfall amount (cm)
ré = Correlatlion coefflclent

A correlation coefflclent close to positive one Indicates
the data are strongly poslitively correlated and that the equatlion
for the |Ine describes the relatlionship of the data very well.
Flgure 653 shows the calculated and measured relatlonships.

Monthly Tables of recorded ralnfall In Setauket, NY are In
Appendix |. These tables Include an estimate of suspended solld
loading for each storm recorded. The estimates are based on the
above equations. A summation of all the estimated suspended
solld loading for all storm events from June, 1984 to May, 1985
ylelds 787077.3kg of sollds (1735208.4 Ibs) discharged from the
plpe annually. Discharge from the plipe under non-storm

conditlons Is not turbld, thus only storm dlischarge contributes
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Flgure 49. Suspended Solld Concentration and Discharge vs. Time
for Storm Event 2-12-85.
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H TOTAL SUSPENDED i

b SOLID LOADING H RAIN AMOUNT
DATE i i

! : : !

P (@) { o (B) 1 (em) & (In)

: ! : :

: : : :
7-17-84 | 312000 | 687.8 | 0.79 | 0.31

: : = =

: : : :
10-1-84 | 1280000 | 2821.9 | 1.35 | 0.53

! : s :

: : : :
2-12-85, | 22700000 | 50044.9 | 2.31 | 0.91

: : : :

Table 10. Data Polnts for Linear Relatlonship of

Suspended Solld Loading to Ralnfall.
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Flgure 53. Measured and Calculated Relatlionship of
Suspended Solld Loadlng to Ralinfall.
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to the loading of suspended sollds to MIIl Pond. Most of the
suspended sollds wlll remaln In the Pohd and contribute to the
sediment. Thls sediment load must be conslidered when determining
the fate of the plpe, elther In the cost of removing this
sediment from the Pond, or In finding a sultable place that can
accept thls amount of sediment.

Based on the water budget data, It was determined that the
plpe contributed only 12% of the water comling Into the Pond under
normal flow condltlions. This data Indicated that the plipe did
not seem to be a domlinaht component In the nutrient dynamics or
In the water budget of MIII Pond. From storm event data however,
It Is clear that the plpe Is a signlflcant source of water,
nutrients and sediments to the Pond. In only a few hours, the
plpe can replace 8.94% of the Pond water with water that Is rich
In phosphorus and sediments. Thls phosphorus rich water enters a
Pond that Is otherwlise phosphorus |IIimlted, and could supply
adequate levels of phosphorus to support heavy algal growth.

This water however, has a residence time of only 374 days, which
does not appear to be suffliclent time for algal blooms to
develop. This low reslidence time and the flushing of the
hypolimnion by cold Inflows appears to be responsible for the
fallure of anoxlc conditlions to occur In splte of an apparently
high standing crop of rooted aquatic vegetation.

While the effects of water from the plpe do not appear to be
manl fested In problems commonly assoclated wlith nutrient Input,
deposlitlion of sediments could have substantlal long term effects.
Sediment loading can result In fllling of the Pond basln-and

pollutants In assoclation with suspended particulate matter may
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accumulate In the sediments. For this reason, the magnlitude of
sedimentation rates and posslibllility of pollutants accumulating

the sediments was attempted to be descrlibed.
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CHARACTERISTICS
OF THE POND SEDIMENTS

In deflning the path of the plpe water during storm and non-
storm time, dlfferent sedimentation areas were described.
Directly In front of the plpe, beyond the dredged area, plpe
sediments have collected over the past flfteen years. This area
was assumed to be sheltered from creek effluent which carrled
storm sediments before the Installation of the plpe. At the
mouth of the creek, plpe sediments do not collect presently.
Before 1970, storm sediments were carrled by the creek and
deposited In thils area. Using these two sedimentatlion areas, an
estimation of sedimentation with and without the plpe was
attempted.

The estimated sedimentation rate at these two sltes, does
not apply for all parts of the Pond. In order to adjust the
sedimentatlion rates for other parts of the Pond, an estimate of
the gradient In sedimentation was made by measuring current
sedimentation rates along transects across the area of the storm
turblidity plume.

The concentratlion of heavy metals, the percent organic
materlal and particle slzes were measured In both plpe and non-
plpe sediments. These data were used to describe the dlfference

In the type of sediments In the Pond since the Installation of

the plpe.
5.1 Sediment Core Data

Sediment cores were taken In front of the plpe and at the

mouth of the creek to get at the history of Pond sedimentation.
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At the plpe slte, sediments from storm runoff should overlle
sediments not affected by storms. At the creek, pre-1970
sediments should be covered by non-storm sediments that have

col lected over the past flfteen years. DIfferences between these
sediments were descrlibed by chemlcaf and physlical analy;]s of 56cm
segments of the core. This Information was used to deflne how
much sediment has accumulated In the past flfteen years due to
the plpe, how much sediment accumulates In the absence of the
plpe, and how the plpe sediment Is dlfferent from non-plpe

sediments In MIII Pond.

Methods

SedIiment cores were taken on April 12, 1985. Three cores
were taken at each slite (see Flgure 54) using a 4ft long "Pogo-
Stlck" corer and 10cm dlameter core Ilners. Of the three cores
at each slite, two were Immediately frozen and one was visually
examlned.

The frozen cores were cut Into 5cm sectlons. Each sectlon
was welghed, dried at 70°C and welghed agaln to calculate water
content. Subsamples from the drled sectlions of the core were
welghed, ashed at 400°C for 24hrs, then rewelghed to calculate
the organic content. Every other core sectlon was taken and
dlisaggregated using a mortar and pestle. A 3.5g subsample was
taken from each of these dlssaggregated sectlions. These samples
were heated for S5hrs on a sand bath with a mixture of
concentrated nitric and hydrochlorlic aclids. The samples were
then flltered and the l|leachate was analyzed for lead (Pb), copper

(Cu) and cadmium (Cd), using an Atomic Absorption Analyzer.
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ISLAND

Flgure 54. Locatlion of Sediment Cores.
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Each sediment segment was passed through a serles of three
selves with mesh sizes of 590u, 250u, and 125u. This procedure
yel lded four slze classes of particles respectively: 1) pebbles
and coarse sand, 2) medlium sand, 3) fine sand and 4) very flne
sand, sllt and clay. The amount collected on each screen was
welghed and compared to the total welght of the sample to

describe the particle percent composition for each segment.

Results

Flgures 55 and 56 show the percent water content and organic
content respectively for the plpe core and Flgures 57 and 58 show
the same Information for the creek core. The water content data
shows no real sligniflicant varlation In elther.of the cores. In
the pipe core, the organic content Increases dramatically wlth
depth below the top 10cm. The point at which organic content
changes dramatically was Interpreted as beling the point at which
sediment from the plpe began to be deposited In this reglon of
the Pond. The amount of sediment of low org#nlc content above
thls polint should provide an estimate of the rate of sediment
accumulatlion. In the creek core, organic content drops off below
the flrst 56 cm of sediment. Thls result Indicates that the top
. 5cm have accumulated In the past flfteen years and the sediments
deeper than 5cm are from storm runoff typlcally low In organilc
content. From thls data alone, the sedimentation rate with the
pilpe Is estimated as 10cm/15yrs or 0.67cm/yr, and wlthout the
pipe the estimate Is S5cm/15yrs (0.33cm/yr).

Flgures 59, 60 and 61 show the Cu, Pb, and Cd concentratlion

respectively for the plpe core and Flgures 62, 63 and 64 show the
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WATER CONTENT AS PERCENT

WATER CONTENT IN PIPE CORE SEDIMENTS
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Flgure 55. Water content of Pipe Core Sediments With Depth.
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ORGANIC CONTENT AS PERCENT
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Flgure 56.'Organlc Content of Plpe Core Sediments With Depth.
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WATER CONTENT AS PERCENT

WATER CONTENT IN CREEK CORE SEDIMENTS
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Flgure 57. Water Content of Creek Core Sediments WIith Depth.
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ORGANIC CONTENT IN CREEK CORE SEDIMENTS
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Flgure 58. Organic Content of Creek Core Sediments With Depth.
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Cu CONCENTRATION IN PiPE CORE SEDIMENTS
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Flgure 59. Concentratlion of Cu In Plpe Core Sediments With Depth.
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Pb CONCENTRATION IN PIPE CORE SEDIMENTS.

700

(ugg)

400 -

300 —

Pb CONCENTRATION

100 —

L T T ey

DEPTH (cm)

Flgure 60. Concentration of Pb In Plpe Core Sediments With Depth.



Cd CONCENTRATION IN PIPE CORE SEDIMENTS
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Figure 61. Concentration of Cd In Plpe Core Sediments With Depth.



same data for the creek core. Concentratlions of all three of the
heavy metals are higher In the top sectlions of the plipe core.
For Cu and Pb, the break between high and low concentrations
occurs between 15-20cm, and for Cd, the break occurs between 25-
30cm. For the creek core, the highest values of heavy metal
concentration were deep wlthin the core (45-50cm). Thlis
extremely high data point In all the heavy metal analyses Is
difflcult to interpret and may be the result of sample
contamination. The values themselves, do not iIndicate
extraordinary levels of metal contamination. Heavy metals are
usually assoclatd with flne clay-type particles, and from the
particle slze data, It Is clear that mostly large sand-type
particles are carrled Into the Pond by the pipe. Thls sand Is
relatively unreactive and will not attract heavy metals, thereby
reducing the load of heavy metals that could be accumulated Into
Pond sediments.

The particle slze data Is summarized In Flgures 65 and 66
for the plpe and creek respectlvely. Selving was done on dry
sediment and In the drylng process, some particles are
dlisaggregated. An accurate plcture of the size distribution Is
therefore not entlirely possible using a drled sample; This
procedure may not be altogether unapproprliate for MiIIl Pond
sediments, however, since thils material originated as suspended
sediment. Only the general characteristics of the sediment slze
partitioning are discussed.

In the top 10cm of the plpe core, proportlionately more
medium and flne sand Is fodnd. Deeper In the core, flne sand,

slit and clay are the dominant component. These data relnforce
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PARTICLE SIZES IN PIPE CORE SEDIMENTS
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the organic content data Indicating that the top 10cm Is sandy,
low organic content plpe sediment and below 10cm Is sediment of
flner sand, slit and clay, high In organfc content, deposlited
before 1970. For the creek core, all segments have
proportlionately more sediment In the pebbles and coarse sand
fractlion than Is In the top 5cm. In all segments but one, there
»ls less sediment In the flne sand,sllt and clay fractlion than Is
In the top segment. These data plus those describling organic
content Indicate that the upper 5cm of the creek core |Is composed
of flne orgaﬁlc sediments. Below this layer are sediments that
are coarser, lower In organic content and,presumably, deposlted
by storm runoff prlor to 1970. |
The above data allow a rough estimate to be made of the

sedimentation rate with and wilthout storm runoff. Averaging the
depths of all the discontlinultlies In the varlous parameters for
the plpe core, an estimated 16.5cm (1.1cm/yr) has accumulated In
the past flfteen years immedlately west of the plpe. In the
absence of the plpe effects, Pond sediments accumulate at a rate
of 0.33cm/yr. These plipe sediments are slightly higher In heavy

metal content, lower In organic content and of a coarser

composlition.
£.2 Sediment Irap Data

The sedimentation rate measured from cores taken Immediately
west of the pipe glves a maximum sedimentation rate for the Pond.
As sediments from storms settle however, a gradlient In
sedimentation wlill be apparént mov ing from.thls reglon near the

plpe to the outflow. Comblining a description of the gradient
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with a measure of long term sedimentation at some polint along the
gradlient ylelds a description of sediment accumulatlion over the
entire Pond. Comblining the sedimentation gradlient with the core
data from the plpe core glves an estimate of overall sediment
accumulation with the pipe In place. Usling the data from the
creek core In conjunction with the sedimentation gradient ylelds
an estimate of sedimentation wlithout the plpe. Sediment traps
were placed In the Pond to collect sediments over time. These

data were used to determine the sedimentation gradient.

Methods
Sediment traps were placed throughout the Pond on March 1,
1985 (see Flgure 67). The sediment traps were 14.6mm dlameter
PVC tubes capped at one end. Three traps were placed at each
sampling site. The traps were retrlieved on May 16, 1985. The
contents of the traps were drled overnight at 70°C and welghed.
All samples were ashed at 400°C for 24hrs to determine the

organic content of the sediments.

Resul ts
Flgure'68 shows the gradlient In sedimentation rate moving

from the plpe to the outlet, and Figure 69 shows the change In
organic content of the sediments throughout the Pond. Applyling
the measured sedimentation rates to areas around each sampling
polnt, 985,470kg of sédlment accumulates In the Pond every year.
From the suspended solld data, 787,077.3kg of sediment enter the
Pond every year In plpe water. Thus, all thils runoff materlal

remains In the Pond plus other organic and Inorganic materlal
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Sping Pipe

Flgure 67. Locatlion of Sediment Traps.
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Flgure 68. Gradlent In Sedimentation Rates Throughout the Pond.
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Values in % Organic
Content

Flgure 69. Change In Organic Content of Pond Sediments.
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that Is deposited. |f the plpe I|Is removed, an estimated
198,392.7kg of sediment would accumulate In the Pond every year.
This value Is only 20% of the present sediment loading to the
Pond. Under the present conditions, with the pipe In place,
about 1% of the Pond volume (approximately 400 m3) Is replaced
each year by sediment. At this rate, the entire Pond would be
fllled with sediment In approximately 110 years, (assuming no
sediment |s removed and no compactlion). If the plpe was removed,
120 m3 or 0.3% of the Pond would be replaced annually by
sediment. At this rate, the Pond would be fllled In
approximately 370 years. WIith the pipe In place then, the Pond

Is flllIng about 3.3 times faster than |If the plipe was removed.
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DISCUSS ION

The Stony Brook Qommunlty Fund Inltlated thils study of MIII
Pond when Community Fund members and Pond reslidents complalned of
problems the Pond seemed to develop since the constructlion of a
D.O.T. outfall plpe on the Pond. At the outset of this study, It
was expected that the MIII Pond In Stony Brook would show the
classlic symptoms of eutrophlcatlon.‘ For thls reason,
Investigators of the Department of Ecology and Evolution and the
Mar Ine Sclences Research Center of SUNY at Stony Brook desligned a
study to primarlly assess the possibllity and/or extent of
eutrophicatlion of MIII| Pond. The results of the study can be
categorized as: (1) an assessment of eutrophlcatlion, (2) the
consequences of sediment loading, and (3) the possiblle effects

of moving the D.O.T. plpe.

6.1 Assessment of Eutrophication

Eutrophicatlion Is the overenrichment of a water'body wlth .
nutrlients. These nutrlients can elther enter the water naturally
or due to man‘s Intervention. When nutrient levels are high
enough, particularly nitrogen and phosphorus levels, algal growth
Is stimulated and blooms of noxlous alga, often specles of blue-
green algae, can develop. As these plants die and decompose,
oxygen |Is depleted In deep water. Anoxla (lack of oxygen) can
result In fish kllls and a release of nutrlients from the
sediments. These nutrients can be mixed Into surface waters
where another algal bloom can start.

The condltlons for eutrophlicatlion seem to be present In MII |
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Pond. NIlitrogen levels are high at all times In the Pond water.
Phosphorus levels are often adequate, wlth substantial Inputs of
phosphorus coming Into the Pond In storm water from the D.O.T.
plpe. However, the classlic symptoms of eutrophlication probably
never occur In the Pond. Dissolved Oxygen (DO) levels measurgh
In the Pond over the year from June, 1984 to May, 1985 never fell
below 4.5 mg/llter. Phytoplankton blooms were not observed

during this time.

The reason that the symptoms of eutrophlcat]on do no;\_—_-§‘\\\
develop In MIII Pond Is due to the morphology of the Pond and the
characteristics of the water coming Into It. The Pond Is
primarlly spring fed. This spring water |Is cold water saturated
tn oxygen. This water flows Into the deep water of the Pond,
constantly replaclﬁg the deep water wlith oxygen-rich water.

Thus, the Pond never goes anoxlic since there Is a steady source
of oxygen to the deep water. In addition to the springs that

seep Into the Pond, there Is a creek, an above ground spring, and

the D.O.T. plpe that supply water to the Pond. Water Is supplled
at such a rate that 24.4% of the water In the Pond Is replaced
every day. During the average storm, 8.9% of the Pond water can
be replaced In 4 to § hours. Water In the Pond therefore, has a
residence time of 3 to 4 days. Plankton however, need to be

exposed to hlgh concentrations of nutrients for 10 days to 2

weeks for a bloom to develop. Phytoplankton blooms do not
develop on MIII| Pond then, because of the short reslidence time of

the water.
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6.2 Sediment Loadling

The sediment l|oading to Mllf Pond through the D.O.T. outfall
pipe Is substantlal. From measurements of suspended sollds In
the storm water coming out of the pipe, a relatlonship of
suspended solld loading to rainfall was calculated. Thlis
calculation was used In conjunction with rain data recorded for

Setauket, NY (3.7mlles from Stony Brook MIIIl Pond) to estimate

the annual sediment loadling. An estmated 787,000 kg (1,735,000

Ibs) of suspended sollds enter MII| Pond In water carrlied by the
plpe. In the area Immedlately west of the pipe, this cbrresponds
e ——

to a sedimentation rate of 1.1cm/year. Sedimentation estimated
In an area away from the Influence of the plpe sediments, was

found to be approximately 0.33cm/year. These data Indlicate that

the Is flllin in at a rate more than three times faster

ey

with the pipe In place than If It was removed.

e

Iin addition to the amount of sediment entering MIII| Pond, of
concern Is also the type of sediment the plpe water carries. |t
was found that pipe sediments were lower In organic content,
slightly higher In heavy metal content (for the metals tested,
l.e. Pb, Cu, and Cd), and coarser than Pond sediments. The fact
that the plpe sediments were coarse meant that there Is less
attraction of these sediments for heavy metals, so they carry

less heavy metals Into the MIIl Pond then fine sediments would.
6.3 Poslble Effects of Plpe Removal

According to the water budget data, the plipe contributes

approximately 10% of the water to the Pond under normal flow
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condltlions. However, due to the pecullar shape of the basin near
the pipe, this pipe water may be one of the few sources of water
to the surface of the Pond and would therefore contribute
signiflicantly to the clrculatlon_of sur face waters. If the plpe
Is removed, the surface waters could be greatly altered.

Suspended sol ld data, along with sediment core and sediment ’

trap data have Indicated that the plpe Is a prime source of

sediments to the MIII Pond. This additlonal load of sediments
wlll fl1l1l In the Pond at a much greater rate thﬁh If the plpe was
removed. If the plpe Is removed, the cost of removing sediments
from the Pond wlill be eliminated.

6.4 Recommendatlion

One recommendatlion to help control water flow through MI I I
Pond would be the constructlion of a new gate at the outlet. This
new gate should have both a surface and bottom outlet. These
outlets should operate simultaneously with the surface outlet

drawing about 80% and the bottom outlet drawing 20% of the water.
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Temperature Data
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