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I NTRODUCT I ON 

.l.....1 pescrlptlon .Q.f. .tru:. Study 

I n  1 9 7 0 , t h e New Yo r k  S t a t e  D e p a r tm e n t o f  T r a n s p o r t a t i o n 

( O . O . T . ) l n s t a l l ed a p i pe t o  co l l ec t  s t r e e t  r u no f f a l o n g  Ma i n  

S t r ee t , S t o n y  B r ook , t o  a l  l ev l a t e  a l oc a l f l ood l n g p r o b l em .  

P rio r t o  p l a c eme n t  o f  t h e  p i p e ,  s t o rm r u no f f f l r s t  p a s s ed t h r o ugh 

a b o g  a r ea b e f o r e  e n t e r i n g t h e M l  I I P o n d  I n  S t o n y  B r ook . T h i s  

c o n st r u c t i on p r o j ec t  r e s u l t ed I n  s t o rm r u no f f  f l ow l n g d l r ec t l y  

I n t o  t h e P o n d  v i a  t h e p i p e .  

S i nc e  t h e o u t f a l I p i p e w a s  l n s t a l l ed I n  1 97 0 , a r ea r e s i d e n t s  

h a ve c omp l a l n ed o f  p ecu l l a r odo r s  f r om t h e P o n d  a n d  t h e  

a p p ea r a nc e  o f  o l  I f l  l ms o n  t h e wa t e r  s u r f ac e  n e a r  t h e  p i p e ,  

e s p ec i a l l y  d u r i n g s t o rm s . T h i s  p r omp t ed t h e  S t o ny B r ook 

Commu n i t y F u n d  t o  I n i t i a t e  t h i s  s t u d y . T h e  g o a l o f  t h e  s t u d y  w a s  

t o  d e s c r i b e t h e  p r e s e n t  I l m n o l ogy o f  t h e  M l  I I P o n d , t o  d e t e rm i n e 

t h e e f f ec t s  o f  t h e  p i p e ,  a n d  t o  a s s e s s  t h e  p o s s l b l e  e f f ec t s  

r emova l o f  t h e p i p e m i g h t  h ave o n  t h e P o n d  ecosy s t em . 

C u e  t o  t h e l ack o f  b a s e l l n e d a t a  a n d  t h e l e ng t h  o f  t i me t h a t  

t h e p i p e h a s  b e e n  I n  p l ac e , t h e I n ves t i ga t i o n conc e n t r a t e d o n  

p h y s i c a l  a n d  c h em i ca l  r a t h e r  t h a n  b l o l o g l c a l  p r oc e s s e s . B a s e d o n  

I n i t i al a s s e s sme n t  o f  l a n d  u s e  I n  t h e  a r ea ( a l mo s t  com p l e t e l y  

r e s i d e n t i a l ) ,  e u t r op h l ca t l o n was d e emed t h e mo s t  I l k e l y  p r o b l em .  

T h e  s t u d y  w a s  d e s i g n ed acco r d i n g l y .  T h i s  I nc l u d ed a n  a s s ay o f  

t h e  n u t r i e n t  c h a r ac t e r i s t i c s o f  t h e  P o n d  a n d  w a t er sou r c e s . To 

d e t e rm i n e t h e  e f f ec t s  of t h e p i p e I t s e l f ,  I t s r o l e  a s  a sou r c e  o f  

n u t r i e n t s , p o l l u t a n t s , a n d  sed i me n t s  w a s  s t u d i ed .  D e t e rm i n a t i o n 

o f  t ox l ca n t s  s u c h  a s  h eavy m e t a l s  o r  p e s t i c i d e s  w a s  a t t em p t e d , 
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b u t  a c omp l e t e  s u r vey w a s  n o t  u n d e r t ak e n . o u t f l ow f r om t h e p i p e 

was mo n i t o r ed ove r t h e cou r s e o f  s t o rm s  t o  d e s c r i b e n u t r i e n t  a n d  

s e d i me n t  l oa d  I n g .  T h e  po s s  I b l e  l mp l  !c a t i o n s  o f  r emova l o f  t h e 

p i p e we r e  d e t e rm i n e d  by s u b t r ac t i n g t h e p i p e a s  o n e  o f  t h e  

sou r c e s  o f  wa t e r, n u t r i e n t s, po l l u t a n t s, a n d  s e d i me n t s  t o  t h e  

M l  I I  P o n d . 

T h e  s t u d y  ca n b e  t ho u g h t  o f  a s  h a v i n g f o u r m ajo r t o p i c s :  

1 )  Hyd r olo g i ca l  a n d  mo r p h om e t r l c c h a r ac t e r i s t i c s o f  t h e  P o n d . 

2 )  P h y s l co-c h em l cal c h a r ac t e r i s t i c s o f  t h e  P o n d  a n d  I n f l ows . 

3 )  P h y s l co-crem l c a l  c h a r ac t e r i s t i c s o f  I n f l ows d u r i n g s t o rm s . 

4 )  C h a r a c t e r i s t i c s o f  t h e  P o n d  s e d i me n t s  . 

.L.....2. pescrlptlon g_f. .1.b.: Study� 

T h e  M l  I I P o n d  I s  l oc a t e d  I n  S t o n y  B r ook , New Yo r k  o n  t h e  

n o r t h  s h o r e  o f  Lo n g  I s l a n d . ( F i g u r e  1 . ) I t  I s  l oc a t e d  I n  t h e 

h ea r t  o f  S t o n y  B r ook V I  I l a g e, bo r d e r ed o n' t h e  e a s t  b y  M a i n  

S t r ee t , a n d  s u r r o u n d e d  by r es i d e n t  l a  I h omes . T h e  M l  I I P o n d  

em p t i e s I n t o  Lon g I s l a n d  Sou n d  t o  t h e  n o r t h, b u t  I s  c u t  o f f f r om 

s a l t  wa t e r  I n t r u s i o n by a d am t h a t  w a s  b u l I t  I n  t h e  1600' s t o  

con t r o l t h e o u t f low u s ed t o  op e r a t e  a g r i s t m l  I I .  T h e  P o nd h a s  a 

l a r g e I sl a n d  I n  t h e  c e n t e r, w h i c h a t  o n e  t i m e  w a s  acc e s s i b l e  f r om 

l a nd b y  a b r i d g e . I t  h a s  a l a r g e, r e s i d e n t  wa t e r f ow l  p o p u l a t l o n 

a n d  a v i g o r o u s  p l a n t  corTVnu n l t y o f  r oo t ed aqu a t i c  p l a n t s . 

T h e  M l  I I P o n d  I s  p r l ma r l l y  s p r i n g f ed : o n e  s p r i n g e n t e r s 

above. t h e  s u r f ac e  o f  t h e  P o n d  I n  t h e  sou t h e a s t  c o r n e r, a c r e ek 

e n t e r s o n  t h e s o u t h  s i d e, and a majo r i t y of t h e  I n p u t s t o  t h e  

Po nd c om e s  f r om sp r i n g s  s e e p i n g I n t o  t h e Po n d  I t s e l f . T h e  D . O . T . 
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N 

I 

SMITHTOWN BAY 

MILL 
POND 

F i g u r e 1 .  Loc a t i o n �f M l ! I Po n d, S t o ny B r ook .  NY. 
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o u t f a l I p i p e ,  e n t e r i n g n ea r  t h e s p r i n g o n  t h e sou t h e a s t  s i de ,  I s  

t h e ot h e r  p r i ma r y sou r c e  o f  wa t e r  t o  t h e P o n d . T h e r e  a r e  two 

ou t l et s f r om t h e  P o n d . T h e r e  I s  a s p l I l way  I n  t h e d am ove r w h i c h 

wa t e r  con s t a n t l y  f l ows . A t  t h e Gr i s t M l  I I ,  a f l ood ga t e  I s  u s ed 

t o  c on t r o l t h e wa t e r  go i n g ove r t h e p a d d l e  w h e e l . T h i s  g at e  

u s u a l l y r ema i n s c los e d .  

T h r ou g h  t h e  cou r s e o f  t h e  s t u dy, e leven p er man e n t  s amp l I n g 

s t a t ion s we r e  es t a bl l s hed  I n  t h e  P o n d . (F i g ur e 2.) Th es e 

I n c l u ded s e v e n  s t a t io n s  w i t h i n  t h e Pon d w at er colu mn (s t at io n s  B 

t h r ou g h  G), t h e c r e ek (s t a t i o n A ), t h e  spr i n g (s t a t i on H ) , t h e  

p i p e (s t a t ion J), a n d  t h e o u t l e t (s t at i o n K) . 
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F i g u r e 2. Ml I I Pond Samp l Ing Stations 
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HYDROLOG I CAL C HARAC TE R I ST I CS 

Th e p u r pose o f  t h i s  a s pect o f  t h e  I nv e s t i g a t i o n w a s  t h re e ­

f o l d :  1 )  t o  d e sc r i b e t h e  b a t hyme t r y  and  mo r p h o l o gy o f  t h e  P o n d , 

2 )  to o b t a i n  a n  e s t i ma t e  o f  t h e amo u n t  o f  wa t e r  e n t e r i n g t h e  P o nd 

f rom t h e  p i pe r e l a t  I ve t o  a l  I o t h e r  sou rc e s , a n d  3) t o  d e t e rm i n e­

t h e  f a t e  o f  wa t e r  e n t e r i n g t h e P o n d  f r om t h e  p i p e .  

z.....i Bathymetry .a.a..d. Morphology 

A map  o f  M l  I I P o n d  wa s p rov i d ed by t h e  Ne w Yo rk S t a t e  

De p a rtme n t  o f  T r a n s p o r t a t i o n .  F rom t h i s  ma p ,  l n f o r�a t l o n o n  t h e 

s u r f ac e  a rea o f  t h e P o n d  a n d  t he over a l I d i me n s i o n s  o f  t h e  P o n d  

cou l d  b e  g a t h e r ed . B a t hyme t r l c soun d i n g s  we re n eeded t o  

e s t a b l  l s h de p t h  co n t ou r s  f o r  t h e P ond . 

Me t hod s 

A b a t h ymet r l c map o f  t h e Po nd was p re p a re d  by me a s ur i ng 

d e p t h  a t  1 1 0 l oc a t i o n s  I n  t h e P o nd o n  Ju n e  1 9, 1 9 8 4 . Th e 

pos i t i o n s  o f  t h ose l oc a t i o n s  we r e  ma rk ed ,  us i n g t r i a n g u l a t i o n ,  by 

two s h o r e l l n e ob s ervers . T h e  l oc a t i o n s  we r e  t h e n  p l aced o n  t h e 

m a p  o f  t h e P o n d  by Id e nt i f y i n g t h e  pos l to n s  o f  t h e s h o re l l n e 

o b s e r v e rs o n  t h e ma p ,  a n d  d r a w i n g  I n  t h e  a n g l e s f r om t h e  

o bs e rva t i on p o i nt s t o  t h e l oc a t i o ns o f  t h e d e p t h  so und i n g s .  

De p t h  c o ntou rs ( I  In e s  o f  con s t a n t  d ep t h )  we re f i t t ed a r o u nd t h e s e  

d a t a  po i n t s . Us i n g p l a n l me t ry ,  t h e  a r ea b e tween  s ucce s s i ve 

con tou r s  was  mea s u r ed . Th e vo l ume o f  e a c h  s e gm en t  w a s  c a l c u l a t ed 

a s  t h e  p r od u c t  o f  t h e a r ea a n d  t h e mea n d ep t h  con t o u r o f  t h e 

s e gmen t .  To t a  I vo I ume o f  t h e Po r.d was a s umma t I o n  o f  a I 1 · t h e  

s e gme n t s . Mean  d ep t h  was ca l c u l a t ed b y  d i v i d i n g t h e  t o t a l vo l ume 
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by t h e  t o t a l s u r f ac e  a r ea o f  t h e  P o n d . 

R e s u l t s 

Th e d e s c r i p t i o n s  o f  Pond  mo r p home t r y  p r ov i ded by t h e  

b a t hymet r l c s ur vey a r e  I l s t ed I n  Ta b l e  1 .  F i g ur e  3 s hows t h e  

dep t h  c o n t o u r s  f o r  t h e  Pond . I t  I s  I n t e r e s t i n g t o  n o t e  t h e  

deepest pa r t  o f  t h e P o n d  co i nc i d es w i t h t h e p r ev i o u s  l oc a t i o n o f  

t h e Gr i s t M l  I I ,  a p p r ox i ma t e l y  e i g h t y- f i ve f ee t  ( twe n t y - f i ve 

me t e r s )  I n t o  t h e  P o n d  f r om t h e  d am . T h i s  b u l I d  I n g was  d e s t r oyed 

and r ep l aced by t h e Gr i s t M l  I I a t  t h e p r e s e n t l oc a t i o n .  

z.....z Discharge Bates 

I n  o r d e r  t o  d e s c r i b e t h e wa t e r  b u d g e t  o f  t h e P o n d ,  

mea s u r eme n t s  o f  r a t e s o f  d i s c h a r g e  I n t o  a n d  o u t  o f  t h e P o n d  we r e  

r e q u i r ed . Comb i n i n g t h i s  w i t h t h e e s t i ma t e  o f  vo l ume f o u n d  v i a  t h e 

b a t h ym e t r lc s u r vey , a n  e s t i ma t e  o f  t h e r e s i d e n c e  t i me ,  (t h e  t i me 

r e q u i r ed f o r  a l  I o f  t h e wa t e r  I n  t h e Pond t o  b e  r e p l aced , ) cou l d  

be made . Th e e f f ec t  o f  r emova l o f  t h e  D . O . T .  p i p e o n  t h e  w a t e r  

b u d g e t  co u l d b e  e s t i ma t ed b y  s u b t r ac t i n g t h e  I n f l ow o f  t h e  p i p e .  

Me t hods  

Ba t e s  of  d i s c h a r g e I n t o  a nd o ut of  t h e  P o n d  we r e  mea s u r ed o n  

Au g u st 7 ,  1 9 8 4 . Wood e n  f l umes we r e  p l aced I n  t h e c r eek a n d  t h e  

spring. T h e  c r o s s  sect i o na l  a r ea o f  t h e f l ume o p e n i ng s  w a s  

mea s u r ed . Th e ve l oc i t y o f  t h e wa t e r  mov i n g t h r o u g h  t h e  f l ume w a s  

mea su r ed u s i n g a n  OTT U n l v �r s a l D i r ec t  Read i n g C ur r e nt Met e r . 

D i s c h a r g e  wa s ·  c a l c u l a t ed acco r d i n g l y .( I . e .  v e l oc i t y  X c r o s s  

sec t i o n a l a r ea ) . Co n s t r uc t i o n o f  a f l ume w a s  n o t  n ecc e s a r y  t o  
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PARAM E T E R  

Max i mum l e n g t h  o f  P o n d  ( no r t h  t o  sou t h )  • 

Max i mum w i d t h  o f  P o n d  ( ea s t  t o  wes t )  • 

Max i mum l e n g t h  o f  I s l a n d  ( no r t h  t o  sou t h )  • 
' 

Max i mum w i d t h  o f  I s l a n d  ( ea s t  t o  wes t )  • 

To t a l s u r f ac e  a rea o f  Pond  • 

To t a l s u r f ace a r ea o f  I s l a nd  • 

Tot a l vo l u me • 

Ma � l m um wa t e r  d e p t h  • 

M in i mum wa t e r  de p t h  • 

Mea n wa t e r  d e p t h  • 

Ta b l e  1 .  Desc r i p t i o n s  o f  P o n d  M qr p h ome t r y . 

8 

VALUE 

2 9 2m • 9 58 f t  

1 8 4m • 6 03 f t  

9 7m • 3 1 8 f t  

5 0m • 1 64 f t  

3 3 9 4 0m 2 

3 6 5 3 3 0 f t 2 

3 79 om 2 

4 0 8 40f t 2 

4 449 0m 3 

1 571 040f t 3 

3 . 4m • 1 1 . 2 f t  

0 . 2m • 0 . 7f t  

1 . 3 1 m  • 4 . 3 f t  



. .  

• • 

. . 

Values 1n meters 

Figure 3 .  Bathymetry of Ml I I Pond. 

9 



me a s ure dischar g e  a t  the pipe . Dis charg e ou t of the P o n d  

(ou t flow) was me a s ured d urin g  low tide a t  a t ra n s e c t  loc a t e d som 

( approxima t ely 200f t )  below the spl I lway . D epth a n d  curre n t  

veloc l t y  ( a t the s urfac e, bot t om a n d  mid - d ept h) were me a s ured a t  

0 . 5m I n t ervals alon g the t ra n s ec t . From t he s e  me a s ureme n t s, 

cros s sec tio n al are a a n d  me a n  (weigh t e d )  c u rre n t  veloci t y  were 

compu t e d . R e sid e n c e  t ime wa s e s tima t e d by div i din g the volume of 

t h e Pon d by t h e  tot al ra t e  o f  I n f low, (equ al t o  t h e  t o t al ra t e  o f  

ou tflow) . 

R e s ul t s 

The re s ult s of flow me a s ureme n t s  are shown I n  T able 2 .  Th e 

t o t al dis c h arge at the ou t flow Is a n  e s t ima t e  of the t o t al 

minimum I nflow ( I gnori n g los s  d u e  to evapora t ion) a n d  wa s 

c alc ula t e d  to be 12 4 . 9  I l t ers/s ec ( 4 . 4  c ubic fe e t /s ec) . Of t his 

1 2 4 . 9  I l t e r s/s ec, t h e pip e, s p r i ng a n d  creek con t r ibu t ed 7 1  . 3 

I l t ers/ s e c  ( 2 . 5 c f s) .  Thi s  mea n s  only 5 7 %  o f  the t o t al minimum 

I n f low Is acco u n t ed f o r  by t h e s e  t hre e s o urce s. T h e  remaining 

43 % c ome s f r om unid e n t ifie d  s o u r c e s . The s e  u nld e n t lf led s o urce s 

are probably sprin g s  tha t s e ep I n t o  the Pond I t s elf . 

The volume of the Pon d e s t ima t ed from the ba t hyme t rlc s urvey 

wa s c alc ulated to be 4 4,4 8 6,800 I l t ers ( 1, 5 71,0 3 7 c ubic f e e t ) . 

As s umi n g the tot al minimum I nflow to the Pon d t o  be 12 4 . 9  

I l t ers/s ec (4 . 4  cfs), I t  would t a k e  4 . 1 d ays for al I the wa t er I n  

the P o n d  to be replace d . This I s  the e s tima t e  of re sid e n c e  t i me 

u n d er t he pre s e n t  c o n d i t io n s I n  the Pon d . The d i s char g e a t  the 

pipe, s prin g, a nd cre e k  a c cou n t e d for abou t 12%, 14% a n d  31%, 

re s p ec t i vely, of the tot al Inf low . Thu s, I f  t h e  pipe were 

r emoved, t h e tot al I nflow to the Pond would be redu c e d  by 12%, 

10 



D I SCHARGE PE R C E N T  
LOCAT I ON ( I / s ec ) O F TOTAL 

P IPE 1 4 . 4  1 1  . 6 

SPR I NG 1 7 . 9  1 4 . 3 

C R E EK 3 9 . 0  3 1 .  2 

UN IDE N T IF I E D 5 3 . 6  4 2 . 9 

TOTAL INFLOW 
( •To t al O u t flow) I 1 24 . 9 1 00 . 0  

Table 2 .  R a t es of dis char g e  a t  the Inflows (pipe, spri n g, a n d  
cre e k )  a n d  ou tflow . 
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ma kin g the I nflow 1 0 9 . 9  I lt ers/s ec ( 3 . 9  cfs) . T hi s  corre s pon d s  

t o  a resid e n c e  time of 4 . 6  d ays . The resid e n c e  t ime doe s n o t  

cha n g e  gre a tly whe n c alc ula t e d wit h  or wit hou t the pipe sin c e  I t  

Is a mi nor sourc e o f  wa t er t o  t h e  Pon d . Dis charg e from t h e  

cre e k ,  spr i n g a n d  u nld e n tlf l e d  sourc e s  con trols the r e s i d e n c e  

t ime of the Pon d . 

R e s i d e n c e  t ime I s  Impor t a n t  whe n  consid erin g the g row t h  of 

micros copic alg a e  ( phy t opla n k ton ) I n  the Ml I I Pon d . Exc e s sive 

phyt opla n k to n  growth ( al g al blooms) c a n  have s eriou s s i d e effec t s  

o n  a wa t er re sourc e . For mos t  alg a e, u n d er good growi n g 

con d i t i o ns, I t  t a k e s  1 0  d ays t o  2 w e e k s  for a popula t io n  t o  reach 

bloom s i ze .  The Ml I I Pon d, wit h  a re sid e n c e  t ime of 4 . 1 d ays, 

does not p rovid e the n e e d e d  t ime for an alg al bloom t o  d evelop . 

I nflow from the pipe a c cou n t s  for o n ly 1 2% of the I n p u t s  to 

t he Pon d u n d er normal flow condit i on s, bu t d uri n g s to �m eve n t s  

the discharg e from the pip e  alo n e  c a n  far exc e e d  the combi n e d  

I nflow from al I wa t er sou r c e s  d ur i ng non- s to r m  f low . T his r e s ult 

I n d i c a t e s  the I mpor t a n c e  of s t orm eve n t s  I n  con sid eri n g the real 

effec t s  of the pip e . 

The p a th of the wa t er e n t erin g  the Pon d f rom t h e  pip e wa s 

,., 
u s e d  t o  a s s e s s  wha t par t s of t h e  P o n d  were bein g Fffe c t e d  by the 

pipe wa t er . Are a s  of the Pon d  tha t were pre s e n t ly u n d er the 

Influ e n c e  of the pipe, bu t ha d not previously be e n  u n d er the 

I n f lu e n c e  of ru noff before the pip e  l n stal la t I on, could be 

d e s cr i be d . L i k ewise, areas could be fou n d  tha t were previously 
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ft 
u n d er the effec t s of ru noff wa t er, bu t n ow were n o t  pffe c t e d by 

the pipe ru noff . This Informa t ion al lowed the d e t ermi n a t io n  of 

wit hi n  - Pon d  c o n t rols which would be Impor t a n t  I n  d e t ermi ni n g  

the s e dime n t a tio n history of the P o n d . K n owi n g t h e  p a t h  o f  the 

pipe wa t er wo uld aLso al low a be t t er d e s cript io n  of the effec t 

the pipe has o n  resid e n c e  t ime . 

Me thods 

Duri n g normal flow ( I . e .  not d urin g  s t orm eve n ts) ,  the wa t er 

from the pipe Is es s e n t lal ly g r o u n d  wa t e r . Duri n g  the s ummer 

months, t his wa t er Is abou t s0c cooler tha n the s u rfac e wa t er of 

the Po n d . Thus, the c old t empera t ure was a t a g  for the pipe 

wa t er, and the pa t h  of the wa t er c o uld be t rack e d  by d e t al I I n g 

the thermal s t ru c t ure of the Po n d  I n  the vicinity of the pipe . 

O n  Ju n e  2 1 ,  1 9 8 4 ,  a 2 5m X 2 5m ( 8 2ft X 8 2f t ) g rld was mark e d  

o u t  In  fro n t  o f  t h e  pipe . Tempera t ure was me a s ured a t  5cm d ep t h  

I n t ervals alo n g  tra n s e c ts spa c e d  5 m  a p ar t  wi t hin the grid . Thr e e  

a d dltlo n al tra n s e c t s  were s e t  u p  nor t h  o f  the pip e, ru n ni n g from 

the ea s t  shore t o  the Isla n d  ( Fi g u r e  4) . T empera t ure wa s 

me a s ured a t  5cm d e p th Increme n t s  a t  5m I n t ervals alo n g t he s e  

tra n s e c t s  a s  wel I .  This pro c e d ure defi n e s  a view of the t hermal 

s truc t ure I n  t his vicinity of the Pon d a s  a s erie s  of 

lo n gl t u dl n al s ec t io ns ext e n din g nor t h  f r om the pip e . 

The pa t h  of the pip e  wa t er u n d e r  s to r m c o n d i t ions wa s 

d e t ermi n e d  by obs ervin g the t urbidit y  plume tha t re s ul t ed from 

t he s t orm dis charg e  from the pipe . 

Re s ul t s  

S erles o f  t empera t ure prof Iles were plo t t e d a n d  Iso t herms 
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( I  Ine s  o f  cons t an t  t empe r a t ure )  we r e  d r awn f r om t h e t empe r a t u r e  

d a t a  a t  t h e pipe und e r  no r mal flow condi t ions . D e t al led t h e r mal 

s t r u c t ure In t h e  vicinity o f  t h e  pipe Is I I lu s t r a t e d In F ig u r e s 

5 -13 . W a t e r  from t h e pipe a n d  t h e s p r ing firs t ent e r  a ba s in 

w h ic h Is abo u t  1m d e ep . T his basin re s ul t s f r om pe r io dic r emoval 

of s e diment (dredging) f r om t h e  a r ea Imme dia t ely below t h e pipe . 

T h e  p r e s enc e o f  a c old unde r flow on t h e  e a s t  sid e o f  t h e  Island 

Indicat e s  t h a t  t h e  wa t e r  t r avels no r t h  upon leaving t h e bas in . 

F ig u r e  13 I n dic a t e s t h a t  wa t er leaving t hi s  ba sin ent e r s  t h e  Pond 

p r oper a t  a s omew h a t  hig h er t empera t ure t h an I t  wa s w h en It le f t  

t h e  pipe . T his t empera t ure I n cre a s e  Is a re s ult o f  t h e c old 

wa t e r  movin g  over a s h allow reg i on wh ere s un I lg h t  c an warm t h e 

wa t e r  t o  d ept h . T h i s  part of t h e  Pon d I s  also d omin a t ed by 

s t and s o f  t h e  Yellow Pond L I  ly (Nuphar yarlegatum) whic h slow t he 

wa t e r  movement d own, t h u s  ma king t h e warmi n g more ef f icient . I t  

Is  t h ere f o r e  po s sible tha t wa t er f rom t h e  pipe and t h e  spring 

ent ers t h e surfac e  l ayers o f  t h e Pond r a t h e r  t h en f
°
low l ng 

d ire c t ly I n t o  cold er, d e epe r layers . 

T h e  P ond, e spe cially d uring t h e s umme r mont h s, I s  t h ermally 

s tra t lf led; I t  h a s  discre e t  layers of wat er t hat are di f ferent 

t empe r a t ure s . S u r f a c e  wa t e r s  (t h e  epl I lmnlon )  a r e  warm, d e ep 

wa t e r  ( t h e  hypol lmnlon ) I s  c old . T h e  s o u r c e s  o f  wat e r  t o  t h e  

Pond a r e  c old wa t e r  s o urc e s . This wa t e r  flows along t h e  bo t t om 

o f  t h e Pond, and contribu t e s  t o  t h e  ci r c ula t ion o f  bo t t om wa t e r  

o n ly . T h e  comb i n e d  pipe a n d  spri n g  wa t er, h owever, Is warmed by 

t h e time It  e n t e r s t h e  main part of t h e  P ond . This means t ha t  

t hi s  wa t e r  contribu t e s  t o  t h e circ ula t ion o f  s ur f a c e  wa t e r s .  

T h e s e  are t h e  o nly t wo s o u rc e s  o f  wa t e r  t o  t h e Pond s u r f ac e  
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( disre g ardin g precipi t a tion), a n d  e ach con t ribu t es the same 

ma gni t u d e  of wa t er (the pipe discharges 1 1 . 6% of the t o t al 

I nf low, the spri n g  1 4 . 3%) . Therefore, t he pipe may a c t u ally 

con t rol up to 5 0% of the circ ula tio n  of the s urfac e  wa t er of t h e  

P ond . 

Observa t io n  d uri n g storm eve n ts I n d ic a t es t ha t wa t er flows 

wes t  o u t of the pipe beyo n d  the sou t hern t ip of the 

Isla n d  ( Fi g ure 1 4 ) .  Once past the Isla n d, the water move s nort h  

fol low Ing t h e  shorel l n e  of t h e  Isla n d  ra t her tha n t he f a r  shore 

of the Pon d . S e dime n t  carrie d  by t his storm wa t er appare n tly 

se t t les to the west of the pipe, re s ult I n g In a n  ext e nsive 

shallow are a I n  the sou t h  e n d  of the P ond . This shallow re g io n  

I s  beyond t h e  r e a c h  o f  d r edges, and th u s  h a s  acc um ulate d p i pe 

s e d i m ents . 

T h r o u g h  t h e I d ent i f i c a t i on o f  th e s e  two path s o f  t h e  p i p e 

wate r ,  two r eg i ons I n  t h e  P ond we r e  d e s c r i be d . T h e  s h allow a r e a 

Ju st we st of th e p i p e h a s  been a c c umulat i ng p i p e s e d i m en t s s i nc e  

the p i pe lnstal lat I o n I n  1 9 7 0 .  T h i s  are a I s  not affected by 

disc h a r ge f r om t h e  c r e e k ,  wh i c h mu st h a v e  be en t h e  ma i n  s o u r c e  o f  

r unof f wa t e r  befo r e  t h e  constr u c t i on o f  t h e  p i pe .  N e a r th e 

c r e e k ,  towa r d s  th e f a r  s h o r e  o f  t h e  P ond, I s  an a r e a t h a t  wa s 

s ubject to s e d i m enta t i on f r om r unof f p r i o r to t h e p i pe 

const r u c t i on .  T h i s  reg i on I s  not affec t ed by the s t o r m  discharg e  

from the pipe, sin c e  storm wa t er moves close t o  t he I sland In 

t ha t s e c t io n  of the Pon d . 

2 1 



. . . .  

!· .. 
· . .  : 

. .  

Creek 

Pipe 0 STORM 
� NON-STORM 

F i g u r e  14. P a t h  o f  t h e P i p e Wa t e r  Und e r  S t o r m and 
Non- S t o r m Cond i t i ons. 

22 



PHYS I CO -CHEM I CAL CHA RACT E R I ST I CS 
O F  THE POND AND I N F LOWS 

The pu r po s e  of th i s  p h a s e  of th e I n v est i gat i o n wa s to 

mo n i tor v ar i o us phys i c al a n d  c h em i c al paramete r s  In the P o n d  a n d  

Inf lows to de t erm i n e how these pa r am eters m i ght b e  affec ting the 

b i ology of the P o n d. I n  the p r ocess of pho t osynthesis, pla n ts 

produ ce organ i c  matt er. This organ i c  matte r Is the prima r y  

so urc e  of foo d  a n d  e n ergy for h i g h er a n i mals, thus the pro d u ction 

of plant mate r i al c a n  cont rol the pro d u ctio n of anim al matte r . 

By look i ng at the phys i c al a n d  c h em i c al pa r am ete r s  that I lml t o r  

c o n t r ol p h otosynt h es i s, the pote nt i al for p r o d uct i o n In t h e P o n d  

c a n  b e  assessed. 

The fol low i ng pa r am ete r s  we r e  mo n i tored In the P o n d  a n d  

three I n flows at b i we e k ly I nte r v als f r om Ju n e  th r o ugh Octobe r ,  

1 984, a n d  b i mo nthly f r om No v embe r , 1 984 thr o u g h  May, 1 985 . 

1 )  Tempe r atu r e  

2} D i s s olv e d  Oxygen (DO) 

3 )  pH 

4) S oluble r e a ct i v e p h o s p h o r u s  (S R P ) 

5) Total p h o spho r u s  (TP) 

6 }  Nlt· r at e - n l t r lte n i t r o g e n  (No3 - - No2
-> 

7 ) Amm o n i a  n i t r oge n (NH4 + } 

Loc at i o n s  of sampl Ing st�tlo n s  a r e  shown I n  F i gu r e  2 .  

J......1 Temperature. Dlssolyed Oxygen . .a.n.d. .P.ti 

Wate r tempe r atu r e, t h e co n c e ntrat i o n of oxyg e n  d i ss olv e d  I n  

wate r ,  a n d  the pH ( conc e nt r at i o n o f  ac i d )  al I affect 
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photosynthesis. Temperature affects the rate at which chemical 

reactions ( I  I ke photosynthesis and metabol I sm) occur, as wel I as 

the existence of certain plant and anlmal species under different 

temperature ranges (I.e. some species can not survive In water 

above or below a specific temperature). Oxygen I s  produced by 

plants I n  photosynthesis, and I s  used by both plants and animals. 

Plants use oxygen during respiration, and animals use It for 

metabol I sm. A major sink for oxygen Is the bacterial 

decomposition of organic matter which uses oxygen to break down 

dead plant and an Ima I tissue and produces soluble nutrients. pH 

Is Important to photosynthesis In control I Ing the concentration 

of a useable form of carbon dioxide In the water. In the process 

of photosynthesis, plants use I lght energy to make carbon 

dioxide, nutrients and water Into organic compounds (plant 

tissue) whl le giving off oxygen. Thus, the concentration of 

carbon dioxide In water that Is aval I able for plants to use Is 

critical to photosynthesis. pH controls the levels of useable 

carbon dioxide for photosynthesis. Whl le carbon dioxide Is 

critical for photosynthesis, It I s  usually present In adeQuate 

amounts In aQuatlc systems. Descriptions of the temperature, 

dissolved oxygen (DO), and pH throughout the Ml I I Pond can be 

used to suggest the blologlcal processes that are occur I ng within 

the Pond water. 

Methods 

At each station, temperature, DO, and pH were measured at 

0.5m depth I ntervals. During the first two months of the study, 

temperature, 00, and pH were measured l.n � using a Martek 
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MKV I I I  wa t er QUa l l t y m o n i tor. B e f ore s amp l I n g ,  t h e  00 probe was 

a i r ca l l bra t ed and t h e pH prob e was ca l l b r a t ed us i n g bu f f e r s  o f  

pH7 a n d  pH4 . 2 .  A f t er Augus t o f  1 9 84 , 00 a n d  t emp era ture were 

measu r e d  J..D. .:tl.tJJ. u s i n g a YS I Mod e l 800 wa t e r  Q u a l l ty m e t er w i t h 

t h e 00 probe b e i n g c a l l bra t ed as before . At t h i s  t i me , pH 

measu r eme n t s  were t a k e n  I n  t h e f l e l d  us i n g an O r l o n f l e l d  pH 

me t e r .  T h i s  f l e l d  p H  m e t er became u n su i t ab l e  due t o  t h e  l ow 

conduc t i v i t y o f  t h e  w a t er I n  t h e  P o n d  ( about 2 0  m l cromhos ) .  As a 

r e su l t ,  mea sureme n t s  o f  pH were t a k e n  I n  t h e l abora t ory o n  

c o  I I ecte d  w a t e r  ·samp I e s  u s  I n g a B eckma n E x p a n d oma t I c p H  me t er . 

Resu l t s 

T h e  t em p era t ure , DO ,  a n d  pH d a ta f o r  a l  I ·e l even s t a t i o n s , 

f or a l  I s amp l I n g dat e s  are g i ve n  I n  App e n d i ce s  A ,  B ,  a n d  c, 

r espect i ve l y� T h e  da t a  a r e  a r r a n ged I n  t r a nsec t s  o f  t h e  wes t  

s i d e mov i n g n o r t h  ( s t a t i o n s  A-B-C-D-E) , a n d  t h e  e a s t  s i d e mov i ng 

nort h  (s t a t i on s  H- J -G-F- E ) . Re f e r  t o  F i g u re 2 f o r  s t a t i o n 

l oc a t i o n s. 

The temp era t u r e  d i s t r i bu t i on I n  the Pond goes t h r ou g h  a 

seasona l cyc l e  t ha t  I s  typ i ca l  o f  a l  I f r e s hwa t e r  p o n d s  o r  l ak e s . 

I n  J u n e , t h e  wa t e r  was s t r o n g l y  s t r a t l f  l ed w i t h s u r f ac e  wa t er 

ap prox i ma t e l y  50c warmer t h a n  t h e  bo t t om  wa t e r , a n d  t h e In f l ow 

a n o t h e r  4°c coo l er t h a n  t h e  bot t om wa t er. O n c e  t h i s  t h erma l 

p a t t ern I s  e s t ab l I s h ed , t h e  d i f f ere nces I n  t h e d e n s i t i e s o f  warm 

a n d  co l d  wa t er h e l p  m a i n t a i n  t h e  s t r uc t u r e . Warm i n g t a k e s  p l ac e  

o n l y  a t  t h e s u r f ac e , r e s u l t i n g I n  wa rm , l es s  d e n s e  wa t er 

ove r l y i n g co l d ,  d e n s e wa t er . Wh e n  t h e  t empera t ure d i f f ere n c e  

between t h e s e  two wa t er ma s s e s  I s  great , w i n d c a n  n o t  m i x  t h e two 
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layers. Strong thermal stratification continued In the Pond 

through July and August augmented by the Inflows from cold water 

s prings. By Se ptember, the statlf lcatlon had weakened as surface 

tem peratures dro p ped and the tem perature difference between 

surface and bottom water wa s only 3 °c ,  and the Inflow 2 °c cooler 

than the bottom water. As tem peratures continued to dro p, the 

difference between surface and bottom water tem peratures 

decreased further so that by late October, wind could mix the two 

layers and the thermal stratlf lcatlon diminished. Throughout the 

winter months, the entire water column stab I I I zed at nearly the 

same temperature, with .the difference between surface and bottom 

water being only tenths of degrees. At this time the Inf lows 

were ac �ual ly warmer than the Pond surface water. By Apr I I, the 

Pond surface water a p proached the tem perature of the Inflows, and 

sl lght stratification began. The tem perature difference between 

surface and bottom was almost 1°c. By mid-May, the surface to 

bottom tem perature difference was u p  to 3°c, the Inflow was 1oc 

cooler than the bottom, and thermal stratification was evident. 

Fi g ure 15 sums the annual temperature distribution In Ml I I Pond. 

The concentration of dissolved oxygen In Pond waters can 

become critical to the biology within the Pond. Plants receiving 

plenty of I lght and nutrients wl I I photosynthesize and re produce, 

creating an algal bloom. Al I these plants need I lght and 

nutrients, and at some point, some nutrient wl I I be In short 

su p ply and become I lmltlng to plant growth. As plant production 

occurs, some portion wl I I die, sink and decom pose. The 

decompos It I on process, tak Ing PI ace on· the bot tom, reciu I res 
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oxyg e n , I nc r ea s i n g t h e b l o l og l ca l  oxy g e n  d ema n d  ( BOD ) I n  d eep 

wa t e r .  T h e  on l y  sou r c e s  o f  oxy g e n  t o  t h e  wa t e r  co l umn a r e  

I n f l ow s , a tmos p h e r i c  exc h a n g e  a t  t h e  s u r f ace , a n d  oxy g e n  p r oduced 

I n  p h o tosy n t h e s i s. T h u s , t h e s u p p l y  o f  oxy g e n  t o  d e e p  water I s  

d e p en d e n t  on m i x i n g w i t h t h e  s u r f ac e  wa t e r , p hotos y n t h e s i s ,  o r  

co l d  wat e r  I n f l ows. T h e rma l s trat i f ic a t ion can c u t  o f f t his 

sou r c e  of oxy g e n  t o  deep wa t e r , a n d  a s  a resu l t ,  t h e b o t t om wa t e r  

c a n  b ecome •a nox1c• c•1ack l ng oxy g e n•). Anox l a  c a n  b e  

accom p a n i ed by f i s h k l l l s. 

T h e  a n n u a l d i s t r i bu t i o n o f  oxy g e n  I n  t h e  M l  I I P o n d  I s  

summa r i zed In  F i gure 16. I t  Is ev i d e n t  t ha t  anox l a  I s  n o t  a 

s e r i ou s  t h r ea t  t o  t he P o n d. At t h e  h e i g h t  o f  p l a n t  p r od u c t i o n I n  

J u n e , J u l y  a n d  Aug u s t , DO concen t r a t i on s  I n  d e e p  wa t e r  n eve r f e l I 

b e l ow 4.5 mg/ I l t e r .  T h e  f a i l u r e  o f  a nox l a  to occ u r  I s  p r ob a b l y  

d u e  t o  a combi n a t i o n o f  p ho t o s y n thes i s  I n  t h e  hypo l l mn l on a n d  

r ec h a r g e  by oxy g e na t ed wa t e r  f r om co l d  I n f l ows. I n  May , d e e p  

wa t e r  w a s  s u pe r s a t u r a t ed I n  oxy g e n  p roba b l y  a s  a res u l t  o f  

p ho t o s y nthes i s  b y  den s e  stan d s  o f  rooted p l an t s  t ha t  w ere 

ob s e r ved. 

p H  d i d not va r y  g r e a t l y  th r ou g hou t t h e  Pond eit h e r  w i t h 

dep t h  o r  w l � h t i me ; t he r a n g e  o f  va l u e s  w a s  f rom 6.0 t o  8.0, w i t h 

t h e  ave r a g e  pH b e i n g 6.9. H i g h va l u e s  we r e  p r ob a b l y  a r e s u l t  o f  

I n s t r um e n t  ma l f u nc t i on. R e l l ab l e  va l u e s  u s ua l l y  ave r a g ed about 

6.5 w i t h l l t t l e  va r i a t i on. No s u b s t a n t i a l  e f f ec t  of pH on P o n d  

bio l og y  I s  l i ke l y .  

3......2, phosphorus 

Phos p ho r u s  a n d  n i t r o g e n  a r e  t h e key n u t r i e n t s  n eeded f oe 
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p ho t o s y n t h es i s. S o l ub l e  reac t i ve p ho s p horus ( S R P ) I n  p a r t i cu l a r ,  

I s  o f t en I lm l t l n g I n  f re s hwa t e r �  t hus t h e conce n t r a t i o n o f  SRP 

c a n  g r ea t l y  e f f ec t  p l a n t  produc t i o n. T h i s  f orm o f  p ho s p h o r us I s  

t h e  f orm w h i c h p l a n t s  c a n  u s e  l nvned l a t e l y .  M a n y  o t h e r  f o r m s  o f  

p h o s p h orus ex i s t a n d  c a n  be co l l ec t l ve l y  a n a l y z ed a s  t o t a l 

p h o s p horus C TP ) , t houg h t h e s e  f o rm s  c a n  n o t  be u s ed by p l a n t s  

d i rect l y .  T h i s  p ho s p horus h a s  t h e  p o t e n t i a l  t o  gre a t l y  e f f ec t  

p l a n t  growt h I f  I t  I s  cyc l ed t hroug h t h e  s e d i me n t s. T h e s e  o t h e r  

p h o s p h orus compoun d s  c a n  become bur l ed I n  t h e  s ed i me n t s  wh ere 

t h ere is no oxy g e n .  U n d er a n ox l c  c o n d i t i o n s , (w h i c h occu r d e e p  

I n  t h e  s ed i me n t s ) ,  p h o s p ho r us compoun d s  a r e  reduced to t h e  

so l ub l e  r eac t i ve f o rm resu l t i n g I n  la r g e amoun t s  o f  SRP bu r l ed 

I n  t he s e d i me n t s. T h e  sur f ace o f  s e d i me n t s  I s  oxy g en a t ed a s  l ong 

a s  oxy g e n  p ersist s I n  t h e  ove r l y l n g d e e p  w a t er. T h i s  ox i d i zed 

l ay e r  o f  t he s e d i me n t s  ( the ox i d i z e d  m l cro z o n e ) ac t s  as a ba r r i e r 

t o  t h e poo l o f  S R P  I n  t h e a nox l c  s e d i me n t s . S R P  t h a t  m i g r a t e s  t o  

sur f ac e  sed i men t s  Qu i ck l y  rea c t s w i t h o x i d i z e d  compound s ( suc h a s  

I ro n ) t h a t  are pre s e n t  I n  t he ox i d i zed m l crozone. The I ro n  -

p h o s p horus comp l ex t h a t  r e su l t s I s  a ga i n ,  a n  u n u seab l e  f orm o f  

p h o sphorus f o r  p
-
l a n t s. S R P  f ormed I n  a nox l c  s e d i me n t s  c a n  o n l y  

be r e l e a s e d  t o  t h e wa t er co l umn I n  t h e  abs e n c e  o f  t h e ox i d i z e d  

m l crozo n e . T h e  ox i d i zed m l c r ozo n e  w t  I I o n l y  brea k  down w h e n  t h e  

ove r l y l n g wa t er goes a nox l c. I n  t h e  M l  I �  P o n d , deep wa t e r n eve r 

goes a n ox t c ,  so t h e  SRP poo l t h a t  r e s u l t e d  f rom t h e  bur l a l  o f  

p h o s p h o r us con t a i n i n g compoun d s , I s  n o t  re l e a s e d  t o  t h e wa t e r  

co l um n  f or u s e  by p hy t o p l a n k ton. However , t h e p ho s p h o rus t h a t  

was t i ed u p  I n  f orms o t h e r  t h an S R P  c a n; I n  t i me , become 

ava i l ab l e  f or p l a n t s  when t h e  roo t s  o f  a Q u a t l c  p l a n t s  ext en d  
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beyo nd t h e ox i d i zed m l crozo n e  a n d  I n to t h e  a nox l c  s e d i me n t s  t h a t  

co n t a i n  l ar g e  amoun t s  o f  reduced p ho s p h orus . SRP a n d  T P  were 

mon i t o r ed I n  ord er t o  a s s e s s  t h e l eve l s  o f  p h o s p h orus ava l I ab l e  

f o r  b i o l og i c a l  produc t i o n .  

Me t hod s 

Wat er samples w e r e t a k e n  a t  e a c h  s t a t i o n us i n g a two I l t er 

bra s s  Kenvnerer s amp l er .  Dep t h s  a t  w h i c h s amp l es were t a k e n  are 

s hown I n  T ab l e  3. Samp l es were p l aced I n  0 . 5  I l t e r  p o l y e t h y l e n e  

bo t t l es a n d  t a k e n  l nvned l a t e l y  ( w i t h i n  two h ou r s) t o  t h e 

l abo r a t ory f or f l  l tra t l o n .  P art o f  eac h s amp l e  w a s  f l  l t ered 

t hroug h a 0 . 4 5 u  m embrane f l  l t er . A n a l y s e s  o f  So l ub l e  R e a c t i ve 

P hosp h oru s ( SR P ) a n d  To t a l P ho s p h orus ( T P )  we r e  c o n duc t ed w i t h i n  

4 8 hrs. ( usua l l y  w i t h i n  24 hrs ) o f  s amp l I n g .  Proc ed u r es f or t h e  

nutr i e n t  a n a l y s i s  f o l l owed t h e met hod s out I l n e d  I n  t h e  E P A  Ma n u a l 

f or A n a l y s t s o f  Wa t e r  a n d  Wa s t e  Wa t e r . 1 

Resu l t s 

T h e  S R P  a n d  T P  d a ta f o r  a l  I e l eve n s t a t i o n s  f o r  a l  I s am p l I n g 

d a t e s  are g i ve n  I n  A p p e n d i ce s  D a n d  E re s pect i ve l y .  T h e  d a t a  are 

a r r a n g ed I n  tra n s ec t s  of t h e  w e s t  sid e mov i n g n or t h ( s t a t i o n s  A-

B-C�D-E) , a n d  t h e  e a s t  s i d e mov i n g nor t h  ( s t a t i o n s  H -J-G- F - E) . 

Refe r t o  F i g u r e  2 fo r s t a t i o n l oc a t i o ns . 

Co n c e n tra t i o n s  o f  SRP t hroug h out t h e  P o n d  were f re que n t l y 

a t , o r  b e l ow t h e  d e t ec t i o n I l m l t ( 0 . 0 1 p pm ) . Det ec t i o n o f  SRP 

1� Mcnuot .f2.c. Anetysls �Weter � Weste Weter, E n v i ro nme n t a l 
Mo n i t o r i n g a n d  Sup po r t Lab , O f f i c e o f  R .  a n d  D . , u . s . E . P . A . , 
C i nc i n n a t i , O h i o ,  Ma r c h , 1 9 83 . EPA- 600/4 -7 9-0 2 0 . 
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S TAT I ON 
S TAT I ON .- NAME DEP TH NOTAT I ON 

A CREEK SURFAC E  A- 1 

B LOW E R  SURFAC E  B - 1 
POND 

0 . 5 m B - 2  

c LOW E R  S URFAC E  q- 1 
M I O-POND 

1 . o  m C - 2  

D UP P E R  SURFACE D - 1 
M I D-POND 

1 .  5 m D-2 

E UP P ER S URFAC E  E - 1 
POND 

1 .0 m E - 2  

2 .5 m E - 2  

F EAST SURFAC E  F - 1 
I NL E T  

1 . o  m F - 2  

G CH I LD ' S  SURFAC E  G- 1 

0 .5 m G - 2  

H S P R I NG SURFACE H - 1 

J P I P E SURFAC E  J - 1 

K OUT L E T  S U R F AC E  K- 1 

T a b l e  3 .  De p t h  o f  wa t e r  s amp l e s t a k e n  a t s t a t i o n s . 
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l eve l s  b e l ow 0 . 0 1 p pm wa s n o t  pos s l b l e  w i t h t h e e q u i pme n t  a n d  

met hod s u s e d . · a 1 0 1 o g l ca l  l y  s i g n i f i c a n t  l eve l s  o f  S R P  a r e  o n  t h e  

o r d e r o f  0 . 00 5  p pm howeve r , so c a u t i o n s hou l d  b e  t a k e n  I n  

I n t e r p r e t i n g t h e mea s u r ed conce n t r a t i o n s  o f  S RP a s  b e i n g t oo l ow 

t o  s u p po r t p l a n t  g r owt h . 

Conce n t r a t i o n s  o f  T P  t h r ou g hou t t h e  Pon d  we r e  u s u a l l y  a t  

l ea s t  a n  o r d e r  o f  ma g n i t u d e  g r ea t e r  t h a n  t h e S RP c o nc e n t r a t i o n .  

TP ef f ec t s  t h e  p l a n t  p r od u c t i o n I n  M l  I I Pon d  v i a  t h e  r oo t e d  

a q u a t i c  p l a n t s . T h e s e  p l a n t s  t a k e  u p  p ho s p ho r u s  f r om t h e  

s e d i me n t s , n o t  t h e wa t e r  co l um n . T h e  r oo t s  o f  t h e s e  a q u a t i c  

p l a n t s  c a n  t a p  I n t o  t he poo l o f  S RP f o rmed I n  t h e  s e d i me n t s . 

T h u s , t h e M i l I Po n d  I s  I de a l f o r  t he s e  p l a n t s , a n d  t h e s e  p l a n t s  

cou l d  p o te n t i a l l y  ove r r u n  t h e Po n d . T h e  l a r g e w a � e r f ow l 

popu l a t i on t h a t  I n h a b i t s t h e  Po n d  may b e  p l ay i n g a n  I mpo r t a n t  

r o l e  I n  I l m l � l ng t h e s e  p l a n t s . T h e  wa t e r b i r d s  g r a z e  o n  t h e  t i p s 

o f  t he r oot ed p l a n t s  t he r eb y  k ee p i n g t h e  p l a n t s  b e l ow g r ow t h  

c a p ac i t y .  

T a b l e s 4 a n d  5 s how a compa r i so n  o f  t he ave r a g e  

conce n t r a t i o n o f  S RP a n d  TP I n  t h e P o n d  t o  t h e  S RP a n d  TP 

co nc e n t r a t i o n I n  t h e  p i pe f o r  a l  I s amp l i n g d a t e s . Va l u e s  f o r  

bot h f o rm s  o f  p h o s p ho r u s  we r e  f r e q u e n t l y  d i f f e r e n t  b e tw e e n  t h e  

Po nd a n d  t h e  p i p e b u t  t h e r e  w a s  n o  c o n s i s t e n t  d i r ec t i o n t o  t ho s e  

d i f f e r e n c e s . D i f f e r e n c e s  sma l l e r  t h a n  0 . 02 p pm s ho u l d  b e  

I n t e r p r e t ed w i t h c a u t i on becau s e  o f  t h e I l m l t s o f  s e n s i t i v i t y 

I n h e r e n t I n  o u r a n a l y t i c a l  p r oc e d u r e  f o r  p h o s p h o r u s . 

T h e  n u t r i e n t  va l u e s  o f  t h e I n f l ows we r e  compa r ed w i t h t ho s e  

o f  t h e P o n d  u s i n g a two- t a  I l ed t - t e s t , a n d  t h e  ex t e n t  t o  w h i c h 

t he va l u e s  I n  t h e I n f l ows w e r e  r e l a t ed t o  t ho s e  I n  t h e Po n d  was 
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D a t e  

7 - 5 - 8 4 

7 - 3 0 - 8 4  

8 - 1 3 - 8 4  

8 - 2 7 - 8 4  

9 - 1 0 - 8 4  

9 - 2 4 - 8 4  

1 0- 1 0- 8 4 

1 0- 2 3 - 8 4  

1 - 3 - 8 5  

4 - 1 - 8 5  

w h e r e : 

X pond S po n d  d f  X p l pe t p 

0 . 003 0 . 00 6 5  1 2  0 . 06 3 1 . 6  < 0 . 00 1  

0 . 0 1 5  0 . 02 1 8  1 2  0 . 0 1 0 . 8 2 < 0 . 5  

0 . 00 1  0 . 003 8 1 2  0 . 02 1 8 . 2 4 < 0 . 00 1  

0 . 002 0 . 00 5 5  1 2  0 . 0 2 1 1 .  7 < 0 . 00 1  

0 . 005 0 . 00 9 7  1 2  0 . 0 1 1 .  7 9  < 0 . 2  

0 . 00 6  0 . 00 6 5  1 2  0 . 0 1 2 . 2  < 0 . 05 

0 . 00 2  0 . 0073 1 2  0 . 05 2 3 . 8 7 < 0 . 00 1  

0 . 00 o . oo 1 2  0 . 05 < 0 . 00 1  

0 . 0 1 7  0 . 0 1 4 4 1 1 0 . 04 5 . 55 < 0 . 00 1  

X po n d  • me a n  conce n t r a t i o n o f  a l  I s amp l es 
t a k e n  o n  t ha t  d a t e  

S po n d  • s t a n d a r d  d ev i a t i on o f  a l  I s amp'l es f r om 
t h e  mean concen t r a t  I o n  f o r  t ha t  d a

.
t e  

d f  • d e g r ees o f  f r e edom ( numb e r  o f  
s amp l es t a k e n  - 1 )  

X p t p e • concen t r at i on o f  S R P  I n  p i p e 
o n  t ha t  d a t e  

P • p r ob ab l I t t y t h a t  t h e mea n o f  t h e  
d i s t r i bu t i on o f  p h o s p ho r u s  I n  t h e 
Pond I s  s i g n i f i ca n t l y  d i f f e r e n t  f r om 
t h e concen t r a t i o n o f  p h o s p h o r u s  I n  
t he p i pe ;  I f  P I s  s u f f i c i e n t l y  sma l I 
( P <0 . 05 )  a s s ume t h e r e  I s  a r ea l 
d i f f e r e nce b e tween t h e va l u e s  

T a b l e  4 . Compa r i so n  o f  S R P  I n  P o n d  v s . P i p e .  
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Da t e  X p o n d  

7 - 5 - 8 4  0 . 04 

7 - 3 0 - 8 4  0 . 09 

8 - 1 3 - 84 0 . 0 6 9  . 

8 - 2 7 - 8 4  0 . 03 6  

9 - 1 0 - 8 4  0 . 0 1 9 

9 - 2 4 - 8 4  0 . 04 3  

1 0- 1 0 - 8 4  0 . 0 9 3  

1 0- 2 3 - 8 4  0 . 00� 

S po n d  

0 . 02 9 4  

0 . 04 5 2  

0 . 08 2 8  

0 . 0 1 9 8 

0 . 0 1 9 3 

0 . 0505 

0 . 05 9 1 

d f  

1 2  

1 2  

1 2  

1 1  

1 1  

1 1  

1 2  

X p l pe 

0 . 02 

0 . 0 1 

0 . 0 6 

0 . 05 

0 . 04 

o . oo 

0 . 09 

t p 

2 . 4 5 < 0 . 05 

6 . 3 7 < 0 . 00 1  

0 . 3 9 < 0 . 5  

2 . 4 5 < 0 . 05 

3 . 7 9 < 0 . 0 1 

2 . 9 5 < 0 . 02 

0 . 1 8  < 0 . 5  

--------- --------- --------- ------ --------- ' ----- ------
1 -3 - 8 5  0 . 03 2  0 . 02 1 5  1 2  o . oo 1 5 .  7 2 < 0 . 00 1  

--------- --------- --------- ------ _________ 1 _____ ------
4- 1 - 8 5  0 . 03 7  0 . 0 1 03 1 2  0 . 03 1 2 .  4 5  < 0 . 05 

--------- --------- --------- ------ _________ ! _____ ------

w h e r e : X po n d  • me a n  concen t r a t i on o f  a l l s �m p l e s 
t a k e n  on t ha t  d a t e  

S po nd • s t a n d a r d  d ev i a t i o n o f  a l l s amp l es f r om 
t h e  mea n  concen t r at i on f o r  t h a t  d a t e  

d f  • d e g r e s s  o. f f r eedom ( numbe r  o f  
s amp l es t a k e n  - 1 )  

X p l pe • conce n t r a t i on o f  T P  I n  p i pe 
o n  t h a t  d a t e  

P • p r obab l l  l t y t h a t  t h e mea n o f  t h e 
d i s t r i b u t i on o f  p h o s p ho r u s  I n  t h e  
P o n d  I s  s i g n i f i ca n t l y  d i f f e r e n t  f r om 
t h e concen t r a t i o n o f  p h o s p ho r u s  I n  
t h e  p i p e ;  I f  P I s  s u f f i c i e n t l y  sma l I 
( P <0 . 05 )  a s s ume t h e r e  I s  a r ea l 
d i f f e r e n c e  b e tween t h e  va l u e s  

T a b l e  5 .  Comp a r i so n  o f  T P  I n  P o n d  v s . P i p e .  
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a s s e s s e d  u s i n g s t epw i s e mu l t i p l e  r e g r e s s i o n ( u s i n g SAS 

s t a t i s t i ca l  p a c k a g e ) .  The p u r po s e  of t h ( s r e g r e s s i o n a n a l y s t s  

was t o  d i scove r w h i c h comb i n a t i o n o f  I n f l ows b e s t  d e s c r i bed t h e  

t empo r a l d i s t r i b u t i o n o f  n u t r i e n t s  I n  t h e  P o n d . ( Ap p e n d i x  H 

d e s c r i b e s  t h e  mu l t i p l e  r eg r e s s i o n p r oced u r e  I n  d e t a l I . ) F o r  each 

n u t r i e n t  p a r am e t e r , t h e mea n va l u e of t h e Pond wa s used a s  t h e  

d e p e nd e n t  va r i ab l e  a n d  t h e  va l u e s  f r om t h e  p i pe ,  s p r i n g a n d  c r eek 

we r e  u s ed , e i t he r  I n d i v i d u a l l y  o r  I n  comb i n a t i o n ,  a s  t he 

I n depe n d e n t  v a r i ab l e s .  

T h i s  a n a l y s t s  was u s ed f o r  t o t a l P b u t  n o t  S R P , a n d  a 

s umma r y  o f  t h e  r e s u l t s I s  s hown I n  Tab l e  6 .  T h e  t empo r a l 

va r i a n c e  I n  P o n d  conce n t r a t i o n s  o f  TP was s l g n l f l ca n t l y  

co r r e l a t ed w i t h t h e  t empo r a l va r i a t i o n I n  conce n t r a t i o n s  o f  T P  

f r om t h e c r eek ( P < 0 . 03 9 5 ) . T h e  d i s t r i b u t i o n o f  T P  I n  t he c r eek 

h oweve r , o n l y  e x p l a i ned 4 8% of t h e  va r i a t i on I n  t h e  mea n va l u e o f  

T P  conce n t r a t i o n I n  t h e  P o n d . T h e  eQuat l on f o r  t he l l n e t h at 

best d e s c r i be s  t h e  r e l a t l o n s h l p of  T P  I n  the P o n d  t o  t h e  TP I n  

t he c r eek I s :  

[ P l  • m [ C l  + b 
[ P l • 0 . 1 57 4 5 1 9 2 [ C l  + 0 . 0402 6 4 4 2  

w he r e  m - s l ope 
b • y- l n t e r c e p t  

[ P l  • ave r a g e  conc e n t r a t i on o f  T P  I n  P o n d  
[ C l  • conce n t r a t i on o f  T P  I n  c r e ek 

I f  t h e c r ee k  we r e  t h e d om i n a n t  sou r c e  of T P  t o  t h e  P o n d , t h e 

mean T P  conce n t r a t i on f o r  t h e  P o n d  a n d  t h e  TP va l ue f o r  t h e  c r eek 

wou l d  be a p p r ox i ma t e l y  equa l . I f  t h i s  we r e  t h e  c a s e , t h e n  t h e 

s l o pe o f  t h e  I l n e wou l d  be o n e  a n d  t h e  y - l n t e r c ep t  wou l d  b e  z e r o . 

F o r  t h e  r e l a t l o n s h l p  o f  TP I n  t h e  c r eek a n d  P o n d , t h e  va l u e s  f o r  

t h e  s l o p e  a n d  I n t e r ce p t  a r e  0 . 1 5 7  a n d  0 . 040 , r e s p ec t i ve l y . T h i s 
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B E S T  P R E D I CTOR C R E E K  

2 
r 0 . 4 8 

O b s e r ved S l g n l f  l ca nc e  Leve l P <0 . 0 3 9 5  

R EGR E S S I ON COE F F I C I ENT 0 . 1 5 745 

O b s e r ved S l g n l f  l ca nc e  Leve l P <0 . 0 3 9 5  

• 
Y- I NTE RCE P T  0 . 0402 6 

• •  
S LOP E 0 . 1 57 4 5  

• s l g n l f  l ca n t l y  d i f f e r en t  f r om 0 
• • s i g n i f i ca n t l y  d i f f e r e n t  f r om 1 

T a b l e  6 .  S umma r y  o f  Mu l t i p l e  R e g r e s s i on f o r  T P . 

3 7  



I n d i ca t e s  t h a t  t h e  c r eek I s  p r obab l y  n o t  t h e d om i n a n t  sou r c e  o f  

T P  t o  t h e P o n d  u n d e r  no rma l f l ow cond i t i o n s , b u t  r a t h e r  t h e  T P  

conc e n t r a t i o n I n  t h e P o n d  I s  d u e  t o  a comp l ex c o n t r i b u t i o n f r om 

a l  I sou r c e s . 

� N i t rogen 

N i t r o g e n  I s  a n o t h e r  k ey n u t r i e n t  n e e d e d  f o r  p ho t o sy n t h e s i s .  

N i t r o g e n , I n  t h e  f o rm o f  ammo n i a  C NH4
+ ) I s  u s u a l l y  f o u n d  I n  l ow 

conce n t r a t i o n s  I n  a l  I w a t e r s  d u e  t o  I t s h i g h r ea c t i v i t y .  I t  c a n  

b e  I mme d i a t e l y  t a k e n  u p  by p l a n t s  a n d  a s s  I m  I l a t ed I n t o  p l a n t  

p r od uc t s . N i t r a t es ( No3 - ) a n d  n i t r i t e s  ( N02 - ) c a n  b e  t a k e n  u p  by 

p l a n t s  b u t  a r e  f l r s t  r educed w i t h i n  t h e  p l a n t  t i s s u e s  b e f o r e  

b e i n g I nco r po r a t ed I n t o  o r g a n i c  compou n d s . N i t r a t e s  a n d  n i t r i t e s  

a r e  u s u a l t y  n o t  I l m l t l n g t o  p ho t o sy n t h e s i s  I n  f r e s hwa t e r . O t h e r  

f o rms o f  n i t r o g e n  d o  ex i s t a nd some p l a n t s  d o  p r e f e r e n t i a l l y  t a k e  

u p  o t h e r  compou n d s , b u t  t h e s e  two c l a s s e s  o f  n i t r o g e n  compou n d s , 

ammo n i a  C NH4
+ ) a n d  n i t r a t e- n i t r i t e C N03 --No2- > .  a r e  t h e  mo s t  

common . I n  o r d e r  t o  a n a l y z e  t h e  d i s t r i b u t i o n o f  n i t r o g e n  I n  M l  t i  

P o n d  t h e n , t h e  d i s t r i b u t i o n o f  t h e s e  two f o rm s  o f  n i t r o g e n  we r e  

mon i t o r ed . 

Met hod s 

W a t e r  s am p l e s we r e  co l l ec t ed a n d  f i l t e r ed a s  I n  t h e  me t hod s  

f o r  p h o s p ho r u s . A n a l y s t s  o f  NH4 + was co n d u c t ed o n  t h e  s ame d a y  

a s  s amp l I n g ,  w h l l e  a n a l y s i s  o f  N03 --N02- was c o n d u c t e d  w i t h i n 4 8  

h r s , ( u s u a l ! y  w i t h i n  2 4  h r s ) o f  s amp l I n g .  P r oc ed u r es f o r  t h e 

n u t r i e n t  a n a l y s i s  f o l l owed t h e m e t hods o u t t l n ed I n  t h e  EPA Ma n u a l 
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f o r  A n a l y s i s  o f  Wa t e r  a n d  W a s t ewa t e r . 1 

Resu l t s 

T h e  NH4 + a n d  No3 --N02 - d a t a  f o r  a l  I e l even s t a t i o n s  f o r  a l  I 

s amp l I n g d a t e s  a r e  g i ve n  I n  A p p e n d i ce s  F a n d  G r espect i ve l y .  T h e  

d a t a  a r e  a r r a n g ed I n  t r a n sec t s  o f  t h e  w e s t  s i d e mov i n g n o r t h  

( s t a t i o n s  A-B-C-0-E ) ,  a n d  t h e  e a s t  s i d e mov i n g n o r t h  ( s t a t i o n s  H -

J -G-F -E ) .  R e f e r  t o  F i g u r e  2 f o r  s t a t i on l oc a t i on s . 

Co nce n t r a t i o n s  o f  NH4 + a n d  N03 --N02 - we r e  a l wa y s  a b ove t h e  

d e t ec t i o n I l m l t  o f  t h e t e c h n l Ques emp l oyed a n d  No3 --No2 - va l u e s  

we r e  a n  o r d e r  o f  ma g n i t u d e  h i g h e r  t h a n  NH4 + va l ues . Ave r a g e  No3 -

-No2- va l u e s  we r e  I n  t he 1 - 2  p pm r a n g e . T h i s  r es u l t  I s  ev i d e n c e  

t h a t  n i t r og e n  I s  n o t  l i m i t i n g p ho t o sy n t h e s i s  I n  t he M i i i  P o n d . 

S t u d i e s o f  Lon g  I s l a n d  g r ou n dwa t e r  s how n i t r a t e  concen t r a t i o n s  I n  

g r ou n dwa t e r  t o  b e  ve r y  h i g h a s  a r es u l t  o f  r a i n  p e r co l a t i n g d ow n  

t h r ou g h  f e r t l I l zed f a rm so l l  ove r m a n y  yea r s .  S i nc e  t h e  P o n d  

r ec e i ve s  g r ou n dwa t e r  f r om s p r i n g s  t h r ou g hou t t he P o n d , t h e h i g h 

conce n t r a t i on o f  n i t r a t e  I n  t h e  P o n d  r e f l ec t s  t h e  h i g h 

conce n t r a t i o n s  o f  n i t r a t e  I n  Lo n g  I s l a n d  g r o u n dwa t e r . 

T a b l es 7 a n d  a s h ow a compa r i so n  o f  t h e  ave r a g e  

conce n t r a t i o n o f  NH4 + a n d  N0 3 --N02 - I n  t h e P o n d  t o  t he NH4 + a n d  

N03 --No2- conce n t r a t i on I n  t h e p i pe f o r  a l  I s amp l I n g d a t e s . 

Va l ues f o r  n i t r a t e  f r om t h e  p i pe we r e  s i g n i f i ca n t l y  h l � h e r  t h a n  

t hose f r om t h e  P o n d  o n  a l l b u t  o n e  s amp l I n g d a t e . D i f f e r e n c e s  I n  

ammo n i a  conce n t r a t i on s  we r e  l es s  f r eQ u e n t , w i t h t h e  va l u e s  I n  t h e  

1 �  Menyc ! .f.Q.c. Ane l ys l s g.!, Weter A,0g, WCste Weter , E n v i r o nm e n t a l 
Mon i to r i n g a n d  S u p po r t  Lab , O f f i ce o f  R .  a n d  o . , u.s . E . P .A . , 
C i nc i n n a t i , O h i o ,  Ma r c h , 1 9 8 3 . EPA- 600 / 4-79-020. 

3 9 



Cat e  

7 - 5 - 8 4  

7 -30 - 84 

8 - 1 3 - 8 4  

8 -2 7 - 8 4  

9 - 1 0 - 8 4  

9 - 2 4 - 8 4  

1 0- 1 0 - 8 4  

1 0-2 3 -84 

1 -3 - 8 5 

4- 1 - 8 5  

whe r e : 

. X pond 

0 . 05 

0 . 1 8 3 

0 . 20 2 

0 . 2 84 

0 . 1 3 0 

0 . 050 

0 . 05 2 

0 . 03 3  

. xp o n d  

S pond 

X p l p e 

S p o n d  d f  X p l p e t p 

0 . 1 06 5  1 0  0 . 1 4  2 . 80 <0 . 0 1 

0 . 03 6 1 1 2  o .  1 6  2 . 2 9 < 0 . 05 

0 . 02 6 5  1 2  o .  1 3  9 . 7 9 <0 . 00 1  

0 . 03 2 5  1 2  0 . 2 0 9 . 3 1 <0 . 00 1  

0 . 05 2 9  1 2  o .  1 0  2 . 04 <0 . 1 0  

0 . 04 3 5 1 2  0 . 04 0 . 83 <0 . 5  

0 . 0 1 8 8 1 2  0 . 07 3 . 4 6 <0 . 0 1 

0 .  1 4 9 4  1 2  0 . 1 9 3 7 . 9  <0 . 00 1  

• mean conc e n t r a t i on o f  a l  I s amp l es 
tak e n  o n  t h a t  d a t e  

• s t a n d a r d  d ev i a t i o n o f  a l l s amp l es f r om 
t h e  mean conce n t r a t i on f o r  th a t  d a t e  

d f  • d e g r es s  o f  f r eedom ( n um b e r  o f  
samp l es t a k e n  - 1 )  

• concen t r a t i on o f  NH4
+ t n p i pe 

o n  t ha t  d a t e  
P • p r ob a b l l  l t y t h a t  t he mea n o f  t h e  

d i s t r i bu t i o n o f  n i t r o g e n  I n  t h e  
Pond I s  s l g n t f l ca n t l y  d i f f e r e n t  f r om 
t h e  conce n t r a t i o n o f  n i t r o g e n  I n  t h e  
p i p e ;  I f  P I s  s u f f  l c l e n t l y  sma l I 
( P <0 . 05 )  a s s um e  t h e r e  I s  a r ea l 
d i f f e r e n c e  b e tween t h e va l u e s  

Tab l e  7 .  Comp a r i son o f  NH4
+ I n  P o n d  vs • .  P l pe 
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Da t e  X po n d  S p o n d  d f  X p i p e  I t P 
--------- --------- --------- ------ --------- ' ----- ------

7 - 5-8 4 2 . 5 5  0 . 1 5 6 1  1 2 3 . 5  1 2 1 . 9 5  < 0 . 00 1  
I 

�------- --------- --------- ------ --------- · ----- ------

7-3 0- 84 

8- 1 3 - 84 . 

8-2 7- 84 

9 - 1 0- 84 

9 -24 - 84 

1 0- 1 0-8 4  

1 0-2 3 - 8 4  

1 -3 -8 5  

4- 1 -8 5  

1 .  6 9  0 . 5 1 7 8 1 2 3 . 3 1 1 1 . 2 1 < 0 . 00 1  

------ �------- 1 ----- ------

1 .  0 6  0 . 0650 1 2 1 . 8  4 1 . 02 < 0 . 00 1  

2 . 8 8 0 . 2 1 1 5 

2 . 53 0 . 3 1 4 6  

2 . 2 5 � 0 . 2 7 2 7 

2 . 50 0 . 2 7 0 8  

2 . 08 0 . 083 2  

2 . 2 0 0 . 09 1 3  

1 . 6 7 0 . 0 1 03 

1 2 

1 2 

1 2 

1 2  

1 2  

1 2  

1 2 

4 . 0  1 9 . 0 9 < 0 . 00 1  

3 . 6  1 2 . 2 6 < 0 . 00 1  

3 . 7  1 9 . 1 2 < 0 . 00 1  

2 . 5  

3 . 5  

3 .  1 

1 . 9 

o . o  < 0 . 5  

6 1 . 5 3 < 0 . 00 1  

3 5 . 5 5 < 0 . 00 1  

1 5 . 0 1 <0 . 0 1 
�------- --------- --------- ------ --------- ' ----- ------

whe r e : X pond 

S pond 

X p l p e  

• mean concen t r a t i o n o f  a l  I s amp l es 
t a k e n  o n  t ha t  d a t e  

• s t a nda r d  d ev i a t i o n o f  a l l s amp l es f r om 
t h e - mean conce n tr a t i on f o r  t h a t  d a t e  

d f  • d e g r es s  o f  f r eedom ( n umbe r  o f  
s amp l es t ak e n  - 1 )  

• conc en t r a t i o n o f  N03 --N02- I n  p i p e 
o n  t ha t  d a t e  

P • p r ob a b l l  l ty t ha t  t he mea n o f  t h e  
d i s t r i b u t i on o f  n i t r o g e n  I n  t h e  
P o n d  I s  s i g n i f i ca n t l y  d i f f e r e n t  f r om 
t h e  concen t r a t i o n o f  n i t r o g e n  I n  t h e  
p i pe ;  I f  P I s  s u f f  l c l e n t l y  sma l I 
C P <0 . 05 )  a s s ume t h e r e  I s  a r ea l 
d i f f e r ence b e twee n t h e va l u e s  

T a b l e  8 .  Comp a r i so n o f  N03 --NOz
- I n  P o n d  vs . P i p e . 
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P o n d  b e i n g l e s s  t ha n  o r  equa l t o  t ho s e  I n  t h e  p i p e o n  f I ve o u t  o f  

e i g h t  occas i o n s . 

R e s u l t s o f  t h e  mu l t i p l e  r e g r e s s i o n  a n a l y s i s  f o r  NH4
+ a n d  

No3 --N02 - a r e  s umma r i z ed I n  Tab l e  9 .  No n e  o f  t he I n f l ows o r  

comb i n a t i o n o f  I n f l ows was s l g n l f l ca n t l y  co r r e l a t ed w i t h t h e  

ave r a g e  P o n d  conce n t r a t i on f o r  NH4
+ . P o n d  c o n c e n t r a t i o n o f  No3 --

No2 - w a s  s l g n l f l ca n t l y  co r r e l a t ed w i t h c o n c e n t r a t i on s  o f  No3 --

N02 - f r om  t h e  s p r i n g C P <0 . 00 1 9 ) . Va l u e s  o f  N03 --No2 -

conce n t r a t i on I n  t h e s p r i n g e x p l a i n ed 7 7% o f  t h e  t empo r a l 

v a r i a t i o n I n  t h e  mea n  va l u e o f  N03 - -N02 - c o n c e n t r a t i o n I n  t h e 

P o n d . I n  t h e  t h r ee v a r i ab l e  mod e l o f  t h e  r e g r e s s i o n ,  t h e  

comb i n ed var i a nc e  I n  t h e p i pe ,  s p r i n g a n d  c r eek accou n t ed f o r  

o n l y  a n  a dd l t l on a l 3% o f  t h e  va r i a t i o n I n  t he m e a n  concen t r a t i o n 

o f  N03 --N02 - I n  t h e  P o n d . T h e  o n e  va r i ab l e  mod e l w i t h t he s p r i n g 

a s  t h e  I nd e p e n d e n t  va r i ab l e  I s  t h e  b e s t  d e s c r i p t i on o f  t h e  

r e l a t l o n s h l p  o f  N03--N02 - f r om t he I n f l ow s  v s . t h e  P o n d . T h e  

equat i on f o r  t h e  l l ne t ha t  b e s t  d e s c r i be s  t h i s  r e l a t i on s h i p  I s :  

[ P ]  • m [ S ]  + b 
[ P ]  • 1 . 6 1 94 6 2 3 9 [ $ ]  + 0 . 04 1 75 1 2 7 

whe r e  m • s l op e  
b • y- l n t e r ce p t  

[ P l  � a ve r a g e  c o nc e n t r a t i o n o f  No3 --No2 - I n  P o n d  
[ S J  • conce n t r a t i o n o f  N03 --No2 - I n  s p r i n g 

I n  t h i s  c a s e , t h e s l o p e  o f  t h e  I l n e w a s  n o t  s l g n l f  l ca n t l y  

d i f f e r e n t  f r om o n e , a n d  t he y- l n t e r cep t w a s  n o t  s i g n i f i c a n t l y  

d i f f e r e n t  f r om z e r o . T h i s  r es u l t  w a s  I n t e r p r e t ed t o  mea n t h a t  

t he c o n c e n t r a t i o n o f  N03--N02 - I n  t he s p r i n g w a s  e s s e n t i a l l y  

equa l t o t h e  mean concen t r a t i o n o f  No3 --No2 -1n t h e  P o n d . T h i s 

r e s u l t  wou l d  I n d i ca t e  t h e  s p r i n g a s  a dom i n a n t  sou r c e  o f  No3 - -
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B E S T  P R ED I CTOR S P R I NG 

2 
r 0 . 77 

O b s e r ved S i g n i f i c a nc e  Leve l P <0 . 00 1 9 

REGR E S S I ON COE F F I C I ENT 1 . 6 1 94 6  

O b s e r ved S l g n l f  l ca nce Leve l P <0 . 00 1 9 

* 
Y- I NT E RCE P T  0 . 047 5 1 

* * 
S LO P E  

• no t  s i g n i f i ca n t l y  d i f f e r e n t  f r om o 
• • no t  s l g n l f  l ca n t l y  d i f f e r e n t  f r om 1 

1 . 6 1 94 6  

Tab l e  9 .  S umma r y  o f  Mu l t l p l e  R e g r e s l o n f o r  No3 --No2 - . 
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N02 - . o r  t h a t  t h e u nmon i t o r ed s p r i n g s  seep i n g I n t o  t h e P o n d  a r e  

s l m l I l a r t o  t h e s p r i n g w i t h r e s p ec t t o  No3 --N02 - . T h u s , t h e  

r eg r e s s i o n a n a l y s i s  does n o t  n ec e s sa r l l y  I nd i c a t e  t h a t  o n e  s p r i n g 

I s  t h e  p r i ma r y  sou r c e  o f  N0 3 --N02 - t o  t h e P o n d , b u t  r a t h e r  a l  I 

t h e  s p r i n g s , o r  g r o u n dwa t e r ,  d om l n a t � s  t h e  d i s t r i b u t i o n o f  No3 -­

No2 - u n d e r  n o rma l f l ow cond i t i on s . 
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� Storm Q l scho(Qe 

T h e  d i sc h a r g e  f r om t h e  p i pe needed t o  be mea su r ed ove r t h e  

cou r s e . o f  a t  l ea s t  t h r ee s t o rm eve n t s  I n  o r d e r  t o  d e s c r i b e a 

I l n ea r r e l a t l o n s h l p  b e tween d i s c h a r g e  a n d  r a l n f a l I . Us i n g t h i s  

r e l a t l o n s h t p ,  a n  e s t i ma t e  o f  t h e  a d d l t l o n a l wa t e r  b r ou g h t  I n t o  

t h e  P o n d  by t h e  p i p e d u r i n g s t o rms c a n  b e  c a l cu l a t ed . Comb i n i n g 

t h i s  e s t i ma t e  w i t h t h e  e s t i ma t ed d i s c h a r ge u n d e r  norma l f l ow ,  a 

va l ue f o r  t h e t o t a l d i sch a r g e  f r om t h e p i p e d u r i n g a yea r c a n  b e  

c a l cu l a t ed . T h e s e  d a t a  w l  I I be va l ua b l e  I n  a s s e s s i n g t h e r emova l 

o f  t h e  p i p e  I n  v i ew o f  t h e r educed wa t e r  f l ow a n d  e f f ec t  o n  

r e s i d e n c e  t i me o f  P o n d  wa t e r . 

Met hod s 

T h r ee s to rm eve n t s  we r e  s amp l ed :  J u l y  1 7 ,  1 9 8 4 , Oc t o b e r 1 ,  

1 9 84 , a n d  F eb r ua r y  1 2 , 1 9 8 5 . Ve l oc l ty o f  wa t e r  com i n g t h r o u g h  

t he p i pe w a s  measu r ed u s i n g a n  O T T  Un l ve r s a l D i r ec t  R e a d i n g 

Cu r r e n t  Me t e r  l mmed l a t e l y b e f o r e , d u r i ng a n d  a f t e r  a s t o rm even t . 

He i g h t  o f  wa t e r  I n  t h e  p i pe was r eco rded a t  t h e t i me o f  t h e  

v e l oc l ty m e a s u r emen t s . A bas e l l n e measu r em e n t  w a s  t a k e n  b e f o r e  

t h e  s t o r m  f l ow b e g a n  a n d  w h e n  t h e  ou t f l ow f l r s t  b ecame t u r b i d .  

A f t e r  t h a t , m e a s u r eme n t s we r e  t a k e n  f r equ e n t l y  ( eve r y  1 5-3 0m l n . )  

t h r o u g hou t t h e  d u r a t i on o f  t he s t o rm . C r o s s  s ec t i o n a l a r ea was 

ca l cu l a t ed f r om t h e  measu r ed h e i g h t  of wa t e r  I n  t h e  p i pe ,  a n d  

d i scha r g e w a s  c a l cu l a t ed a s  ve l oc l t y  X c r o s s  sect l on a l  a r ea f o r 

each s amp l I n g t i me . A n  I nt e g r a t i on o f  t h e  cu r ve o f  d i s c h a r g e vs . 

t i me summed t h e  d i s c ha r g e ove r t h e cou r se o f  t h e s t o rm eve n t  t o  

g i ve t h e t o t a l vo l ume o f  wa t e r  f l ow l n g o u t  o f  t h e  p i pe d u r i n g t �e 
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----------------------

s t o rm . 

R a l n f a l I I s  r eco r d ed I n  S e t a u k e t , NY , a p p r ox i ma t e l y  3 . 7m l  l e s 

f r om M l  I I P o n d , by a Nat I o na I Wea t h e r  S e r v i c e o b s e r v e r , M r s . 

w 1 · 1  I I am S t r o n g . Ra I n f a I I f o r  S e t a u k e t  w a s  a s s umed t o  b e  t h e  s ame 

as r a l n f a l I I n  S t ony B r ook , a n d  t o t a l vo l ume o f  d i s c h a r g e  f r om 

t h e  p i p e f o r  eac h s t o rm eve n t  w a s  p l o t t ed a g a i n s t  t h e  r eco r d ed 

r a i n  amou n t  f o r  t ho s e  s t o rms . T h e  equ a t i o n
.

f o r  t h e  I l n e 

d e s c r i b i n g t h e  r e l a t i o n s h i p  b e tween r a i n f a l l a n d  d i s c h a r g e w a s  

f o u n d  u s i n g l ea s t  s q u a r e  l i n ea r r eg r es s i on a n a l y s i s .  U s i n g t h i s  

r e l a t i o n s h i p ,  t o t a l d i s c h a r g e  w a s  c a l c u l a t ed f o r  s t o rm eve n t s  

t ha t  w e r e  n o t  s amp l ed t h r o u g hou t t h e  yea r . T h e  d i s c h a r g e 

mea s u r ed f r om t h e p i pe u n d e r  no rma l f l ow was u s ed t o  c a l cu l a t e  

t h e  t o t a l d i s c h a r g e f r om t he p i p e f o r  d r y  d a y s . T h e s e  two va l u e s  

we r e  a d d e d  t o g e t h e r  t o  f I n d t h e t o t a l I n p u t  f r om t h e p i p e d u r i n g 

t he y e a r . T h e  r es i d u a l I n p u t  t o  t h e  P o n d  I f  t h e  p i pe I s  r emoved 

was c a l cu l a t ed by s u b t r ac t i n g t h e  t o t a l I n f l ow o f  t h e  p i pe f r om 

t he t o t a l o u t f l ow f r om  t h e  P o n d . Us i n g t h i s  I n f o r m a t i on ,  t he 

r a t i o  o f  t h e  a n n u a l I n f l ow t o  t h e  t o t a l vo l ume o f  t h e  P o n d  w a s  

c a l cu l a t ed w i t h a n d  w i t ho u t  t h e p i pe .  T h i s  c a l cu l a t l o n y i e l d s 

t he f l u s h l n g r a t e  o f  t h� P o n d , I . e .  t he n umb e r  o f  t i me s  I n  a y e a r  

t he e n t i r e P o n d  vo l ume I s  r ep l aced . 

R e s u l t s 

F i g u r es 1 7 ,  1 8  a n d  1 9  s how t h e  p l o t s  o f  d i s c h a r g e v s . t i me 

f o r  t h e  s t o rm even t s  on J u l y  1 7 ,  1 9 8 4 , Oc t o b e r  1 ,  1 9 84 a n d  

F eb r u a r y  1 2 ,  1 9 8 5  r e s pect i ve l y .  To t a l d i sc h a r g e a n d  r eco r d ed 

r a l n f a l I for eac h  of t he t h r e e  d a t es a r e  g i ve n  I n  T a b l e  1 0 .  

Us i n g t h e s e  t h r ee po i n t s , a I I n e a r  r e l a t i o n s h i p  b e twee n  

t o t a l d i s c h a r g e  a n d  r a l n f a l I amou n t  wa s c a l cu l a t ed . T h e  e q u a t i on 
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TOTAL O I SCHARGE R A I N  AMOUNT 
DATE 

( I ) ( g a l ) ( cm )  ( I n ) 

7- 1 .,-84 113 1 1634 348082 0 . 79 0 . 3 1 

1 0- 1 -84  q5 8C\45 1  2 26 67 1 5  1 .  3 5  0 . 53 

2- 1 2-8 5  24J82311 60 6557585 2 . 3 1  0 . 9 1 

T a b l e  1 0 .  D a t a  Po i n t s  fo r L i nea r Re l a t l o n s h l p  o f  
D i sc h a r g e  t o  Ra l n fa l I .  
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f o r  t h e I l n e t h a t  b e s t  d e s c r i b e s  t h i s  r e l a t i o n s h i p  I s :  

D • 1 5 62 1 7 7 8  ( R )  - 1 1 5 9 8 5 5 6  

r 2 
• 0 . 9978023 

w h e r e  D • To t a l d i s c h a r g e of s t o rm e ve n t  ( I  l t e r s )  

R • R a  I nfa I I . amou n t  ( cm )  

r 2 
• Co r r e l a t i o n coe f f i c i e n t  

A c o r r e l a t i o n coeff l c l e n t  c l o s e  t o  pos i t i ve o n e  I n d i c a t e s t h e  

d a t a  a r e  s t r o n g l y  po s i t i ve l y  co r r e l a t ed , a n d  t h a t  t h e e q u a t i o n 

fo r t h e I l n e d e sc r i b e s  t h e r e l a t i o n s h i p  of t h e d a t a  ve r y  w e l I .  

F i g u r e  20 s h ow s t h e  c a l c u l a t ed a n d  mea s u r e d r e l a t i o n s h i p s .  

Mo n t h l y  T a b l e s of r eco r d ed r a l n fa l I I n  S e t a u k e t , NY a r e  I n  

A p p e n d i x  I. T h e s e  t a b l es I nc l u d e  a n  e s t i ma t e  G f  d i s c h a r g e f o r  

eac h s t o rm r eco r d e d . T h e  e s t i ma t e  I s  b a s e d  o n  t h e  a bove 

r e l a t i o n s h i p .  A s umm a t i o n o f  a l  I t h e  e s t i ma t ed d i sc h a r g e  f o r  a l  1 

s t o rm e ve n t s  f r om J u n e , 1 984  t o  May , 1 98 5  y i e l d s 84 1 , 2 8 5 , 400 

( 222 , 244 , 090 g a l )  o f  s to r m  wa t e r  d i s c h a r g e d  f r om t h e  p i p e 

a n n u a l l y .  D u r i n g t h i s  yea r , 1 8 . 83 d a y s  h a d  p r ec i p i t a t i o n a n d  

34 6 . 1 7  d a y s  we r e  d r y . O n  t h e s e  d r y  d a y s  t h e p i p e d i s c h a r g e  w a s  

a s s umed t o  b e  1 4 . 4  I l t e r s / s ec ( 3 . 8  g a l / s ec ) , o r  430 , 690 , 870 I 

a n n u a l l y .  T h e  comb i ne d  s t o rm a n d  no rma l f l ow wa t e r  f r om t h e  p i p e 

amou n t s  t o  1 , 2 7 1 , 976 , 300 I p e r  y ea r . T h e  r e l oc a t i o n of t h i s  

amou n t  of wa t e r  mu s t  b e  co n s i d e r ed I n  d ec i d i n g t h e  fa t e  of t h e 

p i pe .  

T a b  I e 1 1  s h ow s  t h e  e s t  I ma t ed a n n'ua I I n p u t  t o  t h e P o n d  f r om 

a l  I s o u r ce s  a n d  t h e  I n p u t  � o  t h e  P o n d  I f  t h e  p i p e I s  r emov e d . 

U n d e r  p r e s e n t  c o n d i t i o n s , ( I . e .  I nc l u d i n g a l  I sou r c e s  of wa t e r t o  

t h e P o n d ) . t h e  r a t i o  of I n f l ow t o  P o n d  vo l ume I s  476 : 4 . 4 .  T h i s 
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D i sc h a r g e t o  Ra l �f a l I .  
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' D I SCHARGE ANNUAL I NPUT ' ANNUAL PONO FLUSH I NG 
SOURCE ( I / sec ) ( I ) I NPUT : VOLUME RATE 

P I P E 
-s t o rm wa ter  84 1 , 285 , 400 

-no rma l f l ow 1 4 . 4  430 , 690 , 870 

SPR I NG 1 7 . 9  564 , 4 94 , 4 00 

CREEK 3 9 . 0  1 , 22 9 , 904 , 000 

UN I DENT I F I ED 53 . 6  1 , 6 90 , 32 9 , 600 

TOTAL 4 , 756 , 704 , 300 476 4 . 4  1 08 / y r  
-a l  I sou r c es 

TOTAL 3 , 484 , 728 , 000 34 8  4 . 4 7 9 / y r  
-w i t hou t p i pe I ·  

Tab l e  1 1 . Annua l I n put  and  E s t i ma t ed Res i dence Time 
W i t h and  W i t hout t he P i pe .  
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cor r esponds  t o  t h e  tota l vo l ume o f  t he Pond be i n g rep l aced 1 08 

t i mes ove r t h e  cou r se o f  a yea r . I f  t h e  · p i pe I s  r emoved . t he 

r a t i o  o f  I n f l ow to Pond vo l ume I s  34 8 : 4 . 4  I nd i ca t i ng t ha t  t h e  

ent i r e Pond wou l d  b e  r ep l aced 79  t i mes  I n  a yea r . F r om t h e  wa t e r  

budget data . u s i ng norma l f l ow cond i t i on s . t he r es i dence t i me o f  

t he Pond was ca l cu l a t ed to be  4 . 1 d a y s  I nc l ud i n g a l  I I n f l ows . 

Th i s  cor r esponds  t o  2 4 . 4% o f  t he wat e r  r ep l aced I n  t h e  Pond  

eve ryday . The  ave r age storm f a l I I n g o n  M l  I I Pond  I s  0 . 3 9 1 n . 

con t r i bu t i ng 3 , 9 7 9 . 3 90 I l te r s  o f  s t o rm wa t e r  to  t he Pond . Th i s  

cor r espo n d s  to  8 . 94% o f  t h e  Pond wa t e r  be i n g r ep l aced by t h e  

ave r a g e  s torm w i t h t he aver age  du r a t i on o f  4 t o  5 hou r s . S t o rm 

wat e r . t he r e f or e , can  have a t r emendous  bea r i ng on  t he wa t e r  

Qua I l t y o f  t he Pond . Exam i na t i on o f  t he n u t r i en t  c h a r ac t e r i s t i c s 

o f  s t o rm f l ow was u nder taken  to  determ i ne t h e  n u t r i en t  l oad l n g o f  

t h i s  s torm  r u no f f to  M l  I I Pond . 

� N i trogen Load i ng 

N i t rogenou s n u t r i ents  d i scha r ged f rom t h e  p i pe n eeded t o  b e  

measu r ed over t he cou r s e  o f  at  l ea s t  t h r ee storm eve n t s  I n  o r d e r  

to  descr i be a I I n e a r  r e l at i onsh i p  between n u t r i en t  l oad I ng a nd 

r a l n f a l I .  Us i n g t h i s  r e l a t i on s h i p ,  a n  est i ma t e  o f  t h e  add l t l ona l 

n i t r ogen  b r ou g h t  I n to t he Pond by t he p i pe d u r i n g storms can  be  

ca l cu l a t ed . 

Me t hod s 

T h r ee storm events  we r e  samp l ed :  J u l y  1 7 ,  1 984 . Oc tobe r 1 , 

1 9 84 , and  Feb r ua r y  1 2 .  1 985 . Wat e r  samp l es we r e  taken  a t  t h e  

same t i me ve l oc l ty was measu r ed b e f o r e , du r i ng a n d  a f t e r  a s t o rm 
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even t .  Samp l es we r e  taken back to the  l ab ,  f I l t e r ed and  ana l yzed 

as  I n  t he me t hod s f o r  r ou t i ne chem l ca l  a na l ys l s  out  I l ned I n  

sec t i on 3 . 3 .  P l ot s  o f  ammon i a  - n i t r ogen  C NH4+ ) concen t r a t i on 

and  n i t r ate  - n i t r i te ( N03--No2- >  concen t r a t i on vs . t i me we r e  

p r epa r ed . The d i scha r ge o f  nut r i en t s  ( l oad i ng )  f rom t h e  p i pe was 

ca l cu l ated as  water  d l schar ge - X N-concen t r at l on for each of t he 

two n i t r ogen spec i es .  An  I nt eg r a t i on o f  t he c u r ve o f  n i t r ogen  

l oad i ng vs . t i me s ummed t he nut r i ent  l oad i n g ove r the  cou r se o f  

t h e  storm even t  t o  ca l cu l a t e  t h e  tota l l oad i ng o f  ammon i a  C NH4+ )  

and  n i t r a t e  - n i t r i t e C N03 --No2
- > f r om t h e  p i pe d u r i n g t h e  s torm . 

Tot a l l oad i ng f rom t he p i pe f o r  each s t o rm eve n t  was p l ot t ed 

aga i n s t  t h e  r ecor ded r a i n  amoun t  at  Setauket , NY f o r  t hose 

s t o rms . The eQuat l on for  t he I l ne desc r i b i ng the r e l a t l on s h l p  

between ammon i a  C NH4+ )  o r  n i t r a t e  - n i t r i t e ( N03--No2- >  l oad i n g 

and  r a l n f a l I was fou n d  u s i ng l east  sQua r e  I I nea r  r eg r es s i on 

ana l ys i s .  Us i ng t h i s  r e l at i on s h i p ,  tota l NH4+ and  No3--No2 -

l oad l ng was ca l cu l a t ed for  s t o rm eve n t s  t ha t  we r e  not s amp l ed 

t h roug hou t t he yea r . 

Resu l t s 

F i g u r es 2 1  and  2 2  s how t he . p l ot s  o f  NH4+ concen t r a t i on and  

d i scha r ge vs . t i me f o r  t he s torm eve n t s  on  October  1 .  1 9 84 and  

Feb r ua r y  1 2 ,  1 9 85  r espect i ve l y .  F i g u r es 23 , 24  and  2 5 s how the  

same I n f o rmat i on f o r  No3 --No2- for  t he J u l y  1 7 ,  October  1 ,  and  

Feb r u a r y  1 2  even t s . Not e  t ha t  t h e  peak I n  ammon i a  concent r a t i on 

occu r s  be f o r e  t he peak I n  d i scha r ge . N i t r ate - n i t r i t e 

concen t r a t i on s  ac t ua l l y  dec r ease ove r the  cou r se o f  t h e  storm . 

Ra i nwa t e r , wh i ch con t a i n s I l t t l e o r  no n i t rogen , d i  l u tes  t h e  
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g r oundwa t e r  p r esent  I n  t he p i pe . The  g r ou n dwa t e r  I s  h i g h I n  

n i t r a t e  - n i t r i t e concen t r a t i on .  N i t r ogen  l oad I n g s t l I I occu r s  

even t hou g h  t h e  concen t r a t i on ( mg N / I )  dec r eases w i t h t i me ove r 

t he s t o rm eve n t  s i nce t he d i scha r ge { I / s ec ) l nc r eses ove r t he 

s t o rm even t . F i g u r es 26 and  27 s how t he NH4 + l oad i n g f o r  t he 

October  and  F eb r ua r y  s t o rm even t s  r espec t l ve l y . F i g u r es 2 8 ,  2 9  

and  30 s how t he same I n f o rma t i on f o r  No3- - No2- . To t a l N l oad i n g 

and  r ecor ded r a l n f a l I f o r  eac h o f  t he t h r ee dates  a r e  g i ven  I n  

Tab l e  1 2 .  

Us i ng t hese t h r ee po i n t s , I I nea r r e l a t l on s h l ps between 

tota l NH4 + l oad I ng and  r a l n f a l I and  tota l No3 --No2- l oad  I n g and 

r a l n f a l I wer e  ca l cu l a t ed . The  equat i on for  t h� I I nes  t ha t  best 

descr i be t hese r e l at i onsh i ps ar e :  

NH • 1 0848 . 2 ( R )  - 1 3 72 1 . 9 

r2 • 1 . 0 

NO • 9887 . 0  { R )  - 3 85 . 1 

r 2
• -0 . 02 8 

whe r e  NH • Tot a l ammon i a  l oad l ng ( g )  
NO • Tota l n i t r a t e-n i t r i te l oad l n g ( g )  

R - Ra l n f a l I amou n t  ( cm ) 
r 2 - Cor r e l a t l on coe f f i c i en t  

A cor r e l a t i on coe f f i c i en t  o f  pos i t i ve one  I nd i ca t e s  on l y  two 

data  po i n t s  we r e  u sed . A co r r e l a t i on coe f f l c l ent  c l ose to 

pos i t i ve one  I nd i cates  t he data are s t rong l y  pos l t l ve l y  

cor r e l a t ed . The  r e l a t i onsh i p  o f  No3--No2- to r a l n f a l I t h e r e f o r e , 

I s  not h l g h l y s i g n i f i ca n t  I nd i ca t i n g t ha t  s t o rm even t s  a r e  not  

con t ro l I I n g t he amou n t  of  No3--No2- go i n g I n to  the  Pond . F i g u r es 
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3 1  a n d  3 2  s h ow t h e  c a l cu l a t ed a n d  me a s u r ed r e l a t i o n s h i p s o f  NH4 + 

l oad i n g a n d  N03 --N02 - l oad i n g t o  r a l n f a l I .  

Mo n t h l y  Tab l e s  o f  r eco r d ed r a l n f a l I I n  S e t a u k e t , NY a r e  I n  

A p p e n d i x  1. T n e s e  t ab l es I nc l ud e  a n  e s t i ma t e  o f  NH4
+ a n d  No3 -

-No2 - l oad i n g f o r  eac h s to r m  r eco r d ed . T h e  e s t i ma t es a r e  b a s ed 

o n  t he above e qu a t i on s . A s unvn a t l o n o f  a l  I t h e e s t i ma t ed 

n i t r o g e n  l oa d  I n g f o r  a l  I s t o r m  eve n t s  f r om J u n e , 1 9 84 t o  May , 

1 9 8 5  y i e l d s 4 6 0 . 7 k g  o f  NH4 + - n 1 t r o g e n  ( 1 0 1 5 . 7  l b s )  a n d  8 5 7 . 3 k g  o f  

No3 --No2 -- n 1 t r o g e n  ( 1 8 8 9  l b s )  d i s c h a r g ed f r om t h e p i p e 

a n n u a l t y .  o u r I n � t h i s  y e a r , 1 8 . 8 3 d a y s  h a d  p r ec i p i t a t i o n a n d  

3 4 6 . 1 7  d a y s  we r e  d r y . Nu t r i e n t  d i s c h a r g e f r om t he p i p e o n  t h e s e  

d r y  day s v a r i ed ove r t h e y e a r , b u t  a r o u g h  e s t i ma t e  c a n  b e  m a d e  

b y  t a k i n g t h e  ave r a g e  NH4
+ a n d  N03 --No2 - conc e n t r a t i o n o f  t h e  

p i pe w a t e r  f r om s amp l I n g d a t e s  o f  n o rma l f l ow .  T h u s  o n  d r y  d a y s , 

t h e  p J p e d i s c h a r g e d  1 . 3 m g  NH4
+ -N / I ( 5 5 9 . 9 k g  a n n ua l l y ) a n d  3 . 1 mg 

N03 --N0 2--N / I  ( 1 3 35 . 1 k g a n n ua l l y ) . Comb i n i n g t h i s  w i t h t he 

a n n u a l s to r m  l oad i n g va l u e .  1 020 . 6k g  o f  anvnon l a  a n d  2 1 9 2 . 4 k g  o f  

n i t r a t e- n i t r i t e e n t e r  t h e  P o n d  eve r y  yea r t h r ou g h  t h e  p i p e .  

T h e s e  n u t r i e n t s  a r e  a s o l u b l e  f o rm o f  n i t r o g e n , s o  mo s t  o f  t h i s  

w l l I n o t  r ema i n  I n  t h e P o n d , yet t h i s  n u t r i e n t  l oa d  mu s t  b e  

c o n s i d e r ed w h e n  d ec i d i n g t h e  p o s s i b l e  r e l oc a t i o n o f  t h e  p i p e .  

� phosphorus Load i ng 

P ho s p ho r u s  nu t r i e n t s  d i s c h a r g ed f r om t h e p i pe n eeded t o  b e  

mea s u r ed ove r t h e cou r se o f  a t  l ea s t  t h r ee s t o rm eve n t s  · t n o r d e r  

t o  d e s c r I b e  a I I nea r r e  I a t  1.on s h  I p  between n u  t r  I e n t  · 1 o a d  I n g a n d  

r a l n f a l I .  Us i n g t h i s  r e l a t i o n s h i p ,  a n  e s t i ma t e  o f  t h e  a d d i t i o n a l 
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p hospho r u s  b r ou g h t  I n to  t h e  Pond by t h e  p i pe d u r i n g storms can  be  

ca l cu l a t ed . 

Met hods 

T h r ee s torm events  wer e  samp l ed : J u l y  1 7 ,  1 9 8 4 ,  Octob e r  1 ,  

1 9 84 , a n d F ebr u a r y 1 2 ,  1 9 8 5 . W a t e r  s amp l es we r e  taken  a t  t he 

same t i me ve l oc i ty was measu r ed be f or e , d u r i ng and  a f te r  a s to rm 

event . Samp l es wer e  taken  back to ,  t h e  l ab ,  f l  l te r ed and  a n a l yzed 

as  I n  t h e  met hods  for  rout i ne chem i ca l  a na l ys i s  ou t I l ned I n  

sect i on 3 . 2 .  P l ot s  o f  So l ub l e  Reac t i ve P h �spho r u s  { SRP ) 

concent r a t i on a n d  Tot a l P hospho r u s  { TP )  conc e n t r a t i on vs . t i me 

wer e  p r epa r ed . The d i s c ha r g e of n u t r i en t s { l oad i ng )  f rom t h e  

p i pe was c a l cu l a t ed a s  wat e r  d i sc h a r g e  X P -co ncen t r at l on f o r  each 

of  the two phospho r us spec i es .  A n  I n t e g r a t i on o f  the cu r ve o f 

p ho s ph o r u s  l oad i n g v s . t i me s ummed t h e n u t r i e n t  l oad i n g ove r t h e 

cou r s e o f  t h e  s to r m  eve n t  t o  ca l cu l a t e  t h e  t o t a l l oad i ng o f  SRP 

a n d  Tot a l P f r om t he p i pe d u r i n g t he s t o rm . 

T o t a l l oad i n g f r om t h e  p i pe f o r  eac h s t o rm eve
'
n t  was p l o t t ed 

a g a i ns t t he r eco r d ed r a i n  amou n t  a t  S � t a u k e t , NY f or t hose 

s t o rms .  T h e  e q u a t i o n f o r  t h e I l n e desc r i b i ng the r e l at i on s h i p 

between SRP o r  Tot a l P l oad I n g a n d  r a l n f a l I was found u s i ng l east  

sQua r e  I I near  r eg r es s i on ana l ys i s .  Us i ng t h i s  r e l at i on s h i p ,  

tota l SRP  a n d  TP  l oad i n g was ca l cu l a t ed f o r  s t o rm event s t h a t  

we r e  n o t  samp l ed t h roughou t t h� yea r . 

Resu l t s 

F i g u r es 3 3 , 3 4  and  3 5  s how t h e  p l ot s  o f  SRP  concen t r� t l on 

and  d i scha r ge vs . t i me f o r  t h e  s to rm eve n t s  on  J u l y  1 7 ,  1 9 8 4 ,  
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October  1 ,  1 9 84 and  Feb r u a r y  1 2 ,  1 9 85  r es pect i ve l y .  F i g u r es 3 6 ,  

3 7  and 3 8 show t h e  same I n f o rma t i on f o r  TP . Not e  t hat  t he SRP  

concen t r a t i on l nc r ea3 es on l y  s l  t g h t l y .  Tot a l P concen t r a t i on 

I nc r eases  d r ama t i ca l l y  ove r t he cou r se o f  t h e  s torm . F i g u r es 3 9 , 
-·-40 and  4 1 s how t he SRP l oad i ng for  t h e  Ju l y ,  October  a n d  Feb r ua r y  

s t o rm eve n t s  r espect i ve l y .  F i gu r es 4 2 , 43 and  44 s how t he same 

I n f ormat i on for Tota l P .  P hospho r u s  l oad i ng and r ecor ded 

r a l n f a l I for each of t he t h r ee dates a r e  g i ven  I n  Tab l e  1 3 . 

Us i n g t hese t h r ee po i n t s , I I near  r e l a t i onsh i ps between tota l 

SRP  l oad i n g and  r a l n f a l I and  tota l TP  l oad i n g and  r a l n f a l I we r e  

ca l cu l a t ed . The  equat i on f o r  t h e  I I nes  t ha t  bes t desc r i be t hese 

r e l at i on s h i ps a r e : 

- f o r  SRP 

wher e  

SRP  • 850 . 88 ( R )  - 765 . 87 

r 2 
• 0 . 9706253 

- for TP  

SRP 
TP 

R 
r 2 

T P  • 7709 . 1 6 ( R )  - 7 1 3 8 . 1 9  

r 2 
• 0 . 9649362 

• To t a l so l u b l e  r eact i ve p hosphor u s 
• To t a l p ho s p ho r u s  l oad i n g ( g )  
• R a l n f a l I amou n t  ( cm )  
• Co r r e l a t i on coe f f  l c l en t  

l oad i ng ( g )  

A co r r e l at i on coe f f i c i en t  c l ose  to  pos i t i ve one  I nd i ca t es 

t he d a t a  a r e  s t rong l y  pos i t i ve l y  co r r e l ated and  t h a t  t h e  equat i on 

f o r  t he I l n e d e s c r i b e s  t h e  r e l a t i o n s h i p  o f  t h e  d a t a  ver y  we l 1 .  

F i g u r es 45 a nd 46 show the ca l cu l a t ed a n d  measu r ed r e l a t i o n s h i p s 

o f  S R P  l oad l n-g and  TP l oad I n g to r a l n f a l I .  

Mon t h l y  Tab l es o f  recor ded r a l n f a l I I n  Setauket , NY a r e  I n  
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Appe n d i x  I .  T h e s e  t a b l e s  I nc l u d e  a n  e s t i ma t e  o f  S R P  a n d  T P  

l oad l n g f o r  e a c h  s t o rm r ecor ded . T h e  es t i ma t e s a r e  b a s ed o n  t h e  

above e q u a t i o n s . A s ummat i o n o f  a l  I t h e e s t i ma t ed p h o s p h o r u s  

l oad I n g f o r  a l  I s t o rm eve n t s  f r om J u n e , 1 9 8 4  t o  May , 1 9 8 5  y l e l d s 

4 4 . 9 6 k g  o f  S R P - p ho s p ho r u s  ( 9 9 . 1 2  l b s )  a n d  3 8 8 . 9 k g  o f  T P ­

p hos p ho r u s  ( 8 57 . 4  l b s )  d i s c h a r g ed f r om t h e p i p e a n n u a l l y .  D u r i n g 

. t h i s  y e a r . 1 8 . 8 3 d a y s  had p r ec i p i t a t i on a n d  3 4 6 . 1 7 days  we r e  d r y . 

Nu t r i e n t  d i s c h a r g e  f r om t h e  p i pe o n  t h e s e  d r y  days  va r i ed ove r 

t h e yea r . b u t  a r o u g h  e s t i ma t e  ca n _  b e  made by t a k i n g t h e ave r a g e  

S R P  a n d  T P  conce n t r a t i o n o f  t he p i pe wa t e r  f r om s amp l I n g d a t e s  o f  

no rma l f l ow .  T h u s  o n  d r y  d a y s , t h e  p i pe d i s c h a r g ed 0 . 03m g  S R P -P / I 

( 1 2 . 9 2 k g  a n n u a l l y )  a n d  0 . 03 mg T P - P  / I  ( 1 2 . 9 2 k g  a n n u a l l y ) . · 

Comb i n i n g t h i s  w i t h t h e  a n n u a l s to rm l oad i n g va l u e ,  57 . 8 8 k g  o f  

so l u b l e  r eact i ve p ho s p ho r u s  a n d  40 1 . 8 2 k g  o f  t o t a l p h o s p ho r u s  

e n t e r  t h e P o n d  eve r y  year  t h r ou g h  t he p i p e .  Mo s t  o f  t h e  s o l u b l e  

f o rm o f  p ho s p ho r u s . S R P , w l  I I n o t  r ema i n  I n  t he Pond . Mos t o f  

Tota l p ho s p ho r u s. I s  I n  t h e · pa r t l cu l a t e  f o rm a n d  w l  11 r ema i n  I n  

t h e  Pond a n d  may e f f ec t  t h e  Pond  f o r  y ea r s  even I f  t h e  p i p e I s  

r emoved . T h i s  n u t r i e n t  l oad mu s t  be co n s i d e r ed w h e n  d e t e rm i n i n g 

t h e  f a t e  o f  t h e  p i p e .  

� Suspended Sed i ments 

s u s p e n d ed sed i men t s  we r e  mea s u r ed I n  t h e  wa t e r  s am p l e s t a k e n  

d u r i n g s t o rm eve n t s  t o  e s t i ma t e  t h e  amou n t  o f  so l I d  ma t e r  l a  I 

e n t e r i n g t h e Pond  f r om t he p i pe .  By d e f l . n t l o n .  t h i s  I nc l u d e d  a l  1 

p a r t i c l e s t h a t  a r e  r e t a i ned o n  a 0 . 4 5 u  f I l t e r . T h e  d a t a  f r om 

s amp l ed s t o r m  eve n t s  was u s e d  t o  d e f i n e a I l n ea r r e l a t i o n s h i p  

b e tween s u s p e n d ed so l I d s a n d  r a l n f a l I .  A p p l y  I n g t h i s  
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r e l a t i on s h i p  to  a l  I s to rms over a yea r , a n  e s t i ma t e  o f  t h e  a n nua l 

I nput  o f  so l I d s I n to t he Pond f rom t h e  p i pe cou l d  be  made . T h i s  

data  w l I I be  va l uab l e  I n  assess i ng t h e  e f f ec t  t h e  p i pe has  on  

sed i men t a t i on I n  t h e  Pond . 

Met hod s 

T h r ee storm event s  wer e  samp l ed :  J u l y  1 7 ,  1 9 8 4 , Octobe r 1 ,  

1 9 84 ,  a n d  Feb r ua r y  1 2 ,  1 9 8 5 .  Water  samp l es we r e  taken  a t  t h e  

same t i me ve l oc i ty was measu r ed b e f or e , d u r i ng a n d  a f t e r  a s torm 

event . 2 5m l a l  t quot s o f  each samp l e  we r e  put  t h r ou g h  Ge l man  

g l ass  f i be r  f l  l t e r s t hat  had  been we i g hed , r i n sed w i t h 25m l o f  

d i s t I I l ed wa t e r , d r i ed for  1 8  hou r s  a t  2 s0c and  we i g hed aga i n .  

The  f l  l t e r s  w i t h so l I d s wer e t hen d r i ed f o r  1 8  hou r s  and  we i g hed . 

P l ot s  o f  suspended so l I d  concent rat i on vs . t i me wer e  p r epa r ed . 

Suspended so l I d  t oad I ng was ca l cu l ated as concen t r a t i on X 

d i schar ge for  each samp l e .  An I nteg r a t i on o f  t h e  cu r ve o f  

suspended so l i d concent r a t i on vs . t i me summed t h e  s u s pe nded so l I d  

l oad i ng over t h e  cou r se o f  t he storm eve n t  to ca l cu l at e  t h e  tota l 

l oad l ng o f  suspended so l I ds f rom the  p i pe d u r i ng t h e  s t o rm . 

Tota l l oad i ng f rom t he . p i pe f o r  each storm eve n t  was p l o t t ed 

aga i ns t  t h e  r eco r d ed r a i n  amount  a t  Setauket , NY f o r  t hose 

storms . The equat i on for  the I l ne desc r i b i n g the r e l at l on s h l p  

betwee n  suspended so l I d s l oad i n g and  r a l n f a l I was found  u s i n g 

l east  squa r e  I I near  r eg r ess i on ana l ys i s � Us i ng t h i s  

r e l at i on s h i p ,  tota l suspended so l I d  l oad i ng was ca l cu l ated for  

storm even t s  t hat  wer e  not  samp l ed t h roughout  t he yea r . 

90 
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Resu l t s 

F i g u r es 47 , 4 8  and  49  show t h e  p l ot s o f  suspended so l I d  

concen t r a t i on and  d i scha r g e  vs . t i me for  t h e  storm even t s  o n  J u l y  

1 7 ,  1 984 ,  October 1 , 1 984 and Feb r ua r y  1 2 , 1 985  r espect l ve l y .  

suspended so l I d  concen t rat i on I nc r eases d r ama t l ca l  l y  over t he 

course of  the  s to rm . F l gu r es . 50 ,  5 1  and  52 s how t he suspended 

so l I d  l oad i ng for  t he J u l y ,  9c tober  and  Feb r uary s t o rm eve n t s  

r espect l ve l y .  suspended so l I d  l oad l ng a n d  r ecor ded r a l n f a l I f o r  

each o f  t h e  t h r ee d a t es a r e  g i ve n  I n  Tab l e  1 4 .  

Us i n g t hese t h r ee po i n t s , a I I nea r r e l at l onsh l p  between 

tota l suspended so l I d  l oad I ng and r a l n f a l I was ca l cu l a t ed . The  

equat i on for  t h e  I l ne t hat  best  desc r i bes t h i s  r e l a t l onsh l p  l s :  

SS • 1 555027 1  ( R )  - 1 4968902 

r 2 • 0 . 9445535 

wher e  SS • Tota l suspended so l I d  l oad I ng ( g }  
R • Ra l n f a l I amoun t_ ( cm )  

r 2 • Cor r e l at i on coe f f l c l en t  

A cor r e l at i on coe f f l c l ent  c l ose t o  pos i t i ve one I nd i cates  

t he data are  st rong l y  pos l t l ve l y  cor r e l ated and t ha t  the  equat i on 

f o r  t he l i ne  descr i bes the  r e l at i onsh i p  o f  t he data very we l 1. 

F i gu r e  53 shows the  ca l cu l a t ed and measu r ed r e l at i on s h i ps .  

Mon t h l y  Tab l es o f  r ecorded r a l n f a l I I n  Setauket , NY a r e  I n  

Append i x  I .  These  tab l es I nc l ude  a n  est i ma t e  o f  suspended so l I d  

l oad i ng f o r  each storm recor ded . The  est i mates a r e  based on  t h e  

above equat i ons . A sunmat l on o f  a l  I t h e  est i mated suspended 

so l I d  l oad I ng f o r  a l  I s torm eve n t s  f rom J u n e , 1 984 to May , 1 98 5  

y l e l ds 787077 . 3 k g  o f  so l I ds ( 1 73 5208 . 4  l bs )  d i schar ged f rom t h e  

p i pe annua l l y .  D i scha r g e  f rom the  p i pe under  non-s torm 

cond i t i on s  I s  not t u r b i d ,  thus  on l y  storm d i scha r g e  con t r i b u t es 
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TOTAL SUS P ENDED 
SOL I D  LOAD I NG RA I N  AMOUNT 

DAT E  

( g }  ( I b }  ( cm }  ( I n } 

7- 1 7-84 3 1 2000 6 8 7 . 8  0 . 7 9 0 . 3 1  

1 0- 1 -8 4  1 2 80000 2 8 2 1 . 9  1 .  3 5  0 . 5 3 

2 - 1 2 - 8 5 .  2 2700000 50044 . 9  2 . 3 1 0 . 9 1 

Tab l e  1 0 .  Da t a  Po i n t s  f o r  L i n e a r  R e l a t l o n s h l p  o f  
S u spended  So l I d  Load i n g t o  Ra l n f a l I .  
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to t h e l oad I n g o f  s u s p e n d ed so l I d s t o  M l  I I Pond . Mo s t  o f  t h e 

s u spe n d ed so l I d s w l  I I r ema i n  I n  t h e  Pond  and  con t r i bu t e  t o  t h e 

sed i men t . T h i s  s ed i me n t  l oad mu s t  b e  con s i d e r ed w h P. n  d e t e rm i n i n g 

t he f a t e  o f  t he p i pe .  e i t he r I n  t h e  cos t  o f  r emov i n g t h i s  

sed i men t  f r om t h e Pond . o r  I n  f l n d l n g a s u i tab l e p l ac e  t h a t  c a n  

accep t t h i s  amou n t  o f  sed i me n t . 

Based o n  t he wa t e r  b u d g e t  d a t a . t t was d e t e rm i n ed t h a t  t h e 

p i pe con t r i b u t ed o n l y  1 2% o f  t h e wa t e r  com i n g I n to  t h e  P o n d  u n d e r  

no rma l f l ow cond i t i o n s . T h i s  d a t a  I nd i ca t ed t h a t  t h e p i p e d i d  

not seem to b e  a dom l n a h t  compon e n t  I n  t h e nu t r i e n t  d y n am i c s o r  

I n  t h e  wa t e r  b u d g e t  o f  M l  I I Pond . F r om s to rm eve n t  d a t a  howeve r , 

I t  I s  c l ea r  t ha t  t he p i pe I s  a s i g n i f i ca n t  sou r c e  o f  wa t e r , 

n u t r i e n t s  a n d  sed i me n t s  to  t he Pond . I n  o n l y  a f ew hou r s . t he 

p i pe can  . r ep l ace 8 . 94% o f  t he P o n d  wa t e r  w i t h wat e r  t ha t  I s  r i c h 

I n  p hos p ho r u s  a n d  sed i me n t s . T h i s  phospho r u s  r i c h wa t e r  e n t e r s  a 

Pond t ha t  I s  o t h e rw i se phos p ho r u s  I l m l ted . a n d  cou l d  s u p p l y  

adequ a t e  l eve l s  o f  p ho s p ho r u s  t o  s u p po r t  h eavy a l g a l  g r ow t h . 

Th i s  wa t e r  h oweve r . h a s  a r es i dence t i me o f  o n l y  3 . 4  days . wh i c h 

does not appear  to  b e  s u f f  l c l e n t  t i me f o r  a l g a l  b l ooms t o  

d eve l op .  T h i s  l ow r es i d e nce t i me a n d  t h e  f t u s h t n g o f  t h e  

hypo l l mn l on b y  co l d  I n f l ows appea r s  t o  b e  r espo n s l b l e  f o r  t h e 

f a t l u r e  o f  a nox l c  cond i t i on s  t o  occu r I n  s p i t e o f  a n  a p p a r e n t l y  

h i g h s t a n d i n g c r o p  o f  r ooted a q u a t i c  ve g e t a t i o n .  

W h l l e  t h e  e f f ec t s  o f  wa t e r  f r om t h e  p i pe do not  a p pea r to  be 

man i f e s t ed I n  p r ob l ems common l y  a s soc i a t ed w i t h n u t r i en t  I n p u t , 

d epos i t i o n o f  sed i me n t s  cou l d  have s u b s t a n t l a l  l o n g  t e rm e f f ec t s . 

Sed i me n t  l oad I n g c a n  r e su l t  I n  f I I I I n g o f  t h e  Pond bas i n  a n d  

po l l u t a n t s  I n  a s soc i a t i on  w i t h s u s p e n d ed pa r t i cu l a t e  ma t t e r  may 
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accumu l a t e  I n  t h e  s ed i me n t s . Fo r  t h i s  r eason , t he ma g n i t u d e  o f  

sed i me n t a t i o n r a tes and pos s l b  I I l ty o f  po l l u t a n t s  accumu l a t l n g  I n  

t h e  sed i me n t s  was a t t empted to be desc r i bed . 
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CHARACTER I ST I CS 
OF THE PONO SED I MENTS 

I n  d e f  l n l n g t he p a t h  of t h e p i pe wa t e r  d u r i n g s t o rm and n o n -

s to rm t i me , d i f f e r e n t  sed i me n t a t i o n a r ea s  we r e  descr i bed . · 

O l r ect l y  I n  f r o n t  o f  t he p i pe ,  beyo n d  t h e  d r ed g ed a r ea , p i pe 

sed i me n t s  have co l l ec t ed ove r t he p a s t  f i f t e e n  yea r s . T h i s  a r ea 

was a s s umed to b e  s h e l t e r ed f r om c r eek e f f l ue n t  wh i c h c a r r i ed 

storm sed i men t s  b e f o r e  t h e  l n s t a l l a t I on o f  t h e  p i pe .  A t  t h e  

mou t h  o f  t h e  c r eek , p i pe sed i me n t s  d o  not co l l ec t  p r es e n t l y .  

B e for e 1 970 , s to rm sed i me n t s  we r e  c a r r i ed by t h e  c r ee k  a n d  

depos i t ed I n  t h i s  a r ea . Us i n g t h e s e  two sed i me n t a t i o n a r ea s , a n  

e s t i ma t i on o f  sed l me n t � t l on  w i t h a n d  w i t hout  t h e  p i pe wa s 

a t t em p t ed . 

T h e  e s t i ma t ed sed i me n t a t i on r a t e  a t  t h ese two s i t e s , does  

not a p p l y  for  a l  I p a r t s  o f  the  Pond . I n  o r d e r  to  ad j u s t  t h e 

s ed i me n t a t i on r a t e s  f o r  o t h e r  p a r t s  o f  t h e  Pond , an  e s t i ma t e  o f  

t he g r ad i en t  I n  sed i me n t a t i on was made b y  m ea s u r i n g c u r r e n t  

sed i me n t a t i on r a t e s  a l on g  t r a n s ec t s  ac r o s s  t h e  a r ea o f  t he s t o rm 

t u r b i d i ty p l ume . 

T h e  conc e n t r a t i on o f  h eavy met a l s ,  t h e  p e r c e n t  o r g a n i c  

mater i a l  and p a r t i c l e  s i zes we r e  measu r ed I n  bot h  p i pe a n d  n o n -

p i pe sed i me n t s . T h e s e  d a t a  we r e  u s ed to  d e s c r i be t he d i f f e r e n c e  

I n  t h e  type o f  s ed i me n t s  I n  t h e  Pond s i nc e  t h e  l n s t a l l a t I o n o f  

t h e  p i pe . 

.a_i Sed i ment Cgu ell.A 

Sed i me n t  c o r e s  we r e  t a k e n  I n  f r o n t  o f  t h e p i pe a n d  a t  t h e  

mou t h  o f  t h e c r eek t o  g e t  a t  t h e  h i s t o r y  o f  P o n d  sed i me n t a t i o n .  
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At t he ·  p i pe s i t e , sed i men t s  f r om s to rm r u no f f s hou l d  ove r I l e  

sed i me n t s n o t  a f f ec t ed by s t o rms .  A t  t he c r eek ,  p r e- 1 97 0  

sed i me n t s  s hou l d  be cove r ed by non-s to rm sed i me n t s  t h a t  h a v e  

co l l ec t ed ove r  t h e  past  f l f t een yea r s .  D i f f e r ences between t h ese 

sed i me n t s  we r e  d e s c r i bed by c h em i ca l  a n d  phys i ca l  a na l ys i s  of  5cm 

s egme n t s  o f  t h e co r e . T h i s  I n f o rma t i on was u sed t o  de f l n e how 

much sed i me n t  h a s  accumu l a t ed I n  t h e  p a s t f i f t een yea r s  d u e  to 

t he p i pe ,  how much sed i me n t  accumu l a t e s  I n  t he a b s e nce of  t h e  

p i pe ,  a n d  how t h e p i pe sed i me n t  t s  d i f f e r e n t  f r om non-p i pe 

sed i me n t s  I n  M l  I I Pond . 

Met hod s 

Sed i me n t  co r e s we r e  t a k e n  o n  A p r  I I 1 2 . 1 9 8 5 . T h r ee co r es 

we r e  t a k e n  a t  each s i t e ( see F i g u r e  54 ) u s i n g a 4 f t l o n g  " Pogo-

S t i ck "  co r e r  a n d  1 0cm d i ame t e r  co r e  I l n e r s . O f  t he t h r ee c o r e s  

a t  e ac h  s i t e ,  two w e r e  I mmed i a t e l y  f r o z e n  a n d  o n e  w a s  v i s ua l l y  

exam i ne d . 

T h e  f r o z e n  co r es we r e  c u t  I n to 5cm s ec t i on s . Each s ec t i on 

was we i g h ed , d r i ed a t  7o0c and we i g hed a ga i n  t o  ca l cu l a t e  wa t e r  

con t en t . S u b s amp l es f r om t h e  d r i ed sect i on s  o f  t h e  co r e  we r e  

we i g h ed , a s h ed a t  4oo0c f o r  2 4 h r s . t h e n  r ewe i g hed t o  ca l cu l a t e 

t h e  o r g a n i c  con t en t . Eve r y  o t h e r  co r e  s ec t i on was t a k e n  a n d  

d i sagg r e g a t ed u s i n g a mo r t a r  a n d  pest l e .  A 3 . 5 g subsamp l e  was 

taken f r om each of  t hese d l s sa g g r ega t ed sect i on s . These samp l es 

wer e  h e a t ed f o r  5 h r s  o n  a s a n d  bat h w i t h a m i x t u r e  o f  

concen t r a t ed n i t r i c a n d  hyd r oc h l o r i c ac i d s .  The  samp l es we r e  

t he n  f l  l t e r ed a n d  t he l eac h a t e  was a n a l yzed f o r  l ead ( P b ) , copp e r  

( Cu )  a n d  cadm i um ( Cd ) , u s i n g a n  Atom i c  Abso r p t i on A n a l y z e r . 
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E a c h  sed i me n t  s e gme n t  was p a s s ed t h r o u g h  a s e r i es o f  t h r ee 

s e l ves w i t h m e s h  s i z e s  o f  5 90u , 2 50u , a n d  1 2 5u . T h i s  p r oc edu r e  

ye t t d ed f ou r s i ze c l a s s e s  o f  pa r t i c l es r espect i ve l y :  1 )  p e b b l es 

a n d  coa r s e  s a n d , 2 )  med i um s a n d , 3 )  f i n e s a n d  a n d  4 )  ve r y  f i n e 

sand , s l  I t  a n d  c l ay .  T h e  amou n t  co l l ec t ed o n  eac h sc r ee n  was 

we i g he d  a n d  compar ed t o  t h e t o t a l we i g h t  of  t he sam p l e  to  

desc r i be t he p a r t l c l e  p e r c e n t  compos i t i o n for  eac h s e gme n t . 

Resu l t s 

F i g u r es 5 5  a n d  5 6  s how t he p e r ce n t  wa t e r  con t e n t  a n d  o r g a n i c  

con t e n t  r espect i ve l y  f o r  t he p i pe co r e  a n d  F i g u r es 5 7  a n d  5 8  s how 

t h e s ame I n f o rma t i on f o r  t h e  c r eek co r e . T h e wa t e r  co n t e n t  d a t a  

s hows no r ea l s l g n l f l ca � t  va r i a t i o n I n  e i t h e r . o f t he co r es . I n  

t h e  p i pe co r e , t h e  o r g a n i c  con t e n t  I nc r ease s  d r ama t i ca l l y  w i t h 

d e p t h  b e l ow t he top 1 0cm .  T h e  po in t a t  wh i c h o r g a n i c  con t e n t  

c h a n g e s  d r ama t l ca l  l y  w a s  I n t e r p r e t ed a s  b e i n g t h e po i n t a t  w h i c h 

sed i me n t  f rom t he p i pe began  t o  b e  depos i t ed I n  t h i s  r eg i o n o f  

t he P o n d . T h e  amo u n t  o f  sed i me n t  o f  l ow o r g a n i c  con t e n t  above 

t h i s  p o i n t s hou l d  p r ov i d e an e s t i ma t e  o f  t he r a t e  o f sed i me n t  

accumu l a t i o n .  I n  t h e  c r eek co r e , o r gan i c  con t e n t  d r ops o f f  b e l ow 

t h e  f l r s t  5 cm o f  sed i me n t . Th i s  r esu l t  I nd i ca t es t ha t  t h e  t o p  

5cm h a v e  accumu l a t ed I n  t h e  pa s t  f i f t e e n  y ea r s  and  t h e  sed i me n t s  

deeper  t h a n  5cm a r e  f r om s t o rm r u no f f typ i ca l l y  l ow I n  o r g a n i c  

con t e n t . F rom t h i s  d a t a  a l o n e , t h e  s ed i me n t a t i o n r a t e  w i t h t h e  

p i pe I s  e s t i ma t ed a s  1 0cm / 1 5y r s  o r  0 . 67cm / y r , and  w i t ho u t  t he 

p i pe t h e e s t i ma t e  I s  5cm / 1 �y r s  ( 0 . 3 3cm / y r ) .  

F i g u r es o 9 , 60 a n d  6 1  show t h e  Cu , P b , a n d  Cd conce n t r a t i o n 

r espect i ve l y  f o r  t h e p i pe co r e  a n d  F i g u r e s 6 2 , 6 3 a n d  6 4  s h ow t h e  
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same d a t a  f o r  t he c r eek co r e . Conce n t r a t i o n s  o f  a l  I t h r ee o f  t h e  

heavy me t a l s  a r e  h i g h e r  I n  t h e  t o p  sect i on s  o f  t he p i pe co r e . 

For  cu a n d  P b , t he b r eak between h i g h and  l ow conce n t r a t i on s  

occu r s  b e tween 1 5-20cm , and  f o r  Cd , t h e  b r eak occu r s  between 2 5-

30cm . F o r  t h e  c r eek co r e , t he h i g h e s t  va l u e s  o f  h eavy meta l 

concen t r a t i on we r e  deep w i t h i n  t h e  co r e  ( 4 5- 50cm ) . T h i s  

ext r eme l y  h i g h d a t a  po i n t I n  a l  I t he h eavy meta l a n a l yses  I s  

d i f f i cu l t  t o  I n t e r p r et a n d  may be t he r es u l t  o f  s amp l e  

con t am i n a t i on .  The va l u e s  t h emse l ves , do not I nd i ca t e  

ex t r aor d i n a r y  l eve l s  o f  me t a l con t am i na t i o n .  Heavy me t a l s  a r e  

u s u a l l y  as soc l a t d  w i t h f i n e c l ay - t ype p a r t i c l es ,  a n d  f r om t h e  

pa r t i c l e  s i ze d a t a , I t  I s  c l ea r  t h a t  mos t l y  l a r g e  s a n d - ty pe 

p a r t l c l es are  ca r r i ed I n t o  t he Pond by the  p i pe .  Th i s  s a n d  I s  

r e l a t i ve l y  u n r eac t l ve and  w l  I I not a t t r ac t  heavy met a l s , t h e r eby 

r ed uc i ng t he l oad o f  h eavy meta l s  t ha t  cou l d  be  accumu l a t ed I n t o  

Pond sed i men t s . 

T h e  p a r t l c l e  s i ze d a t a  I s  s umma r i zed I n  F i g u r es 6 5  a n d  6 6  

f o r  t h e  p i pe and c r eek r espec t i ve l y .  Se l v l n g was done o n  d r y 

sed i me n t  and  I n  t h e  d r y i n g p r ocess , some p a r t i c l es a r e  

d i sa g g r e g a t ed . An  accu r a t e  p i c t u r e  o f  t h e  s i ze d i s t r i bu t i on I s  

t h e r e f o r e  not e n t i r e l y  poss i b l e  u s i n g a d r i ed s amp l e .  T h i s  

p r ocedu r e  may not b e .  a l tog e t h e r  u n a p p r op r l a t e  f o r  M l  I I Pond  

sed i men t s , howeve r , s i nce t h i s  ma t e r i a l  o r i g i na t ed a s  s u s p e n d ed 

sed i men t . On l y  t he g e n e r a l c h a r ac t e r i s t i cs o f  t h e  sed 1 me n t  s i z e 

par t i t i o n i n g a r e  d i scus sed . 

I n  t he top 1 0cm o f  t h e  p i pe co r e , p ropo r t i on a t e l y  mo r e  

med i um a n d  f i ne sand I s  f o u n d . Deep e r  I n  t h e  co r e ,  f i n e s a n d , 

s l  I t  a n d  c l ay a r e  t h e dom i n a n t  compo n e n t . T h e s e  d a t a  r e i n f o r c e 
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t h e o r g a n i c  con t e n t  d a t a  I n d i c a t i n g t h a t  t h e t o p  1 0cm t s  s a n d y , 

l ow o r g a n i c  co n t e n t  p i p e sed i me n t  a n d  b e l ow 1 0cm I s  s e d i me n t  o f  

f I n e r  s a n d , s l  I t  a n d  c l ay ,  h i g h I n  o r g a n i c  c o n t e n t , d e p o s i t e d  

b e f o r e  1 97 0 . Fo r t he c r eek co r e , a l  I s e gme n t s  h a v e  

p r opo r t i on a t e l y  mo r e  s e d i me n t  I n  t h e  p e b b l e s a n d  coa r s e  s a n d  

f r ac t i o n t ha n  t s  I n  t h e  t o p  5cm . I n  a l t s egme n t s  b u t  o n e , t h e r e  

I s  l es s  s e d i me n t  I n  t h e f l n e s a nd , s l  I t  a n d  c l ay f r ac t i o n t h a n  I s  

I n  t h e  t o p  s e gm e Q t . T h e s e  d a t a  p l u s t ho s e  d e s c r i b i n g o r g a n i c  

con t e n t  I n d i ca t e  · t h a t  t h e u p p e r  5 cm o f  t h e c r eek co r e  I s  composed 

of f l n e o r g a n i c  sed i me n t s . B e l ow t h i s  l ay e r  a r e  s e d i me n t s  t h a t  

a r e  coa r se r , t ow e r  I n  o r g a n i c  con t e n t  a n d , p r e s um a b l y ,  d epos i t ed 

by s t o rm r u no f f p r i o r to 1 9 70 .  

T h e  above d a t a  a t  t ow a r o u g h  e s t i ma t e  t o  b e  mad e o f  t h e  

sed i me n t a t i on r a t e  w i t h a n d  w i t ho u t  s to r m  r u n o f f .  Ave r a g i n g t h e  

d ep t hs o f  a t  I t h e d i sco n t i n u i t i e s I n  t h e  va r i ou s  p a r ame t e r s  f o r  

t he p i pe co r e , a n  es t i m a t e d  1 6 . 5cm ( 1 . 1 cm /y r ) h a s  accumu l a t ed I n  

t h e p a s t  f i f t e e n  y ea r s  .1 nvned l a t e l y  wes t  o f  t h e  p i p e .  t n  t he 

absence o f  t h e  p i pe e f f ec t s , Pond sed i me n t s  accumu l a t e  a t  a r a t e  

o f  0 . 33cm / y r . T h e s e  p i pe s ed i me n t s  a r e  s t  t g h t l y  h i g h e r  I n  h eavy 

m e t a l c o n t e n t , t ower I n  o r g a n i c  con t e n t  a n d  o f  a coa r s e r  

compos i t i on .  

T h e  s e d i me n t a t i o n  r a t e  measu r ed f r om co r e s t a k e n  I mmed i a t e l y  

w e s t  o f  t h e  p i p e  g i ve s  a max i mum s e d i me n t a t i o n r a t e  f o r  t h e P o n d . 

As sed i men t s  f r om s t o rm s  s e t t l e  howeve r , a g r a d i e n t  I n  

s e d i me n t a t i o n w t  I I b e  a p p a r e n t  mov i n g f r om t h i s  r e g i o n n e a r  t h e 

p i pe t o  t h e  ou t f l ow .  Comb i n i n g a desc r i p t i o n o f  t h e  g r ad i e n t  
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w i t h a mea s u r e  o f  l o n g  t e rm s e d i me n t a t i o n  a t  some po i n t a l o n g  t h e 

g r a d i e n t  y l e l d s a d e sc r i p t i o n o f  s e d i me n t  accumu l a t i o n ove r t h e  

e n t i r e P o n d . Comb i n i n g t h e s e d i me n t a t i o n g r a d i e n t  w i t h t h e c o r e 

d a t a  f r om t h e  p i pe co r e  g i ve s  a n  e s t i ma t e  o f  ove r a l I s e d i me n t  

accumu l a t i o n w i t h t h e  p i pe I n  p l ac e . U s i n g t h e  d a t a  f r om t h e 

c r eek c o r e  I n  c o n j u n c t i o n w i t h t h e s e d i me n t a t i o n g r ad i e n t  y l e l d s 

a n  e s t i ma t e  o f  s e d i me n t a t i o n w i t ho u t  t h e p i p e .  S e d i me n t  t r a p s  

we r e  p l aced I n  t h e  P o n d  t o  co l l ec t  s e d i me n t s  ove r t i me . T h e s e  

d a t a  we r e  u s ed t o  d e t e rm i n e t h e s e d i me n ta t i o n g r a d i e n t . 

Me t ho d s 

S e d i me n t  t r a p s  we r e  p l aced t h r ou g ho u t t h e  P o n d  o n  Ma r c h  1 ,  

1 9 8 5  ( se e  F i g u r e  6 7 ) . T h e  sed i me n t  t r a p s  we r e  1 4 . 6mm d i am e t e r  

PVC t u b e s  c a p p e d  a t  o n e  e n d . T h r ee t r a p s  we r e  p l aced a t  eac h 

s amp l I n g s i t e .  T h e  t r ap s  we r e  r e t r i eved o n  May 1 6 ,  1 9 8 5 . T h e  

con t en t s  o f  t he t r ap s  we r e  d r i ed ove r n i g h t  a t  7o0c a n d  we i g h e d . 

A l  I s amp l e s w e r e  a s h e d  a t  4oo0c f o r  2 4 h r s  t o  d e t e rm i n e t h e 

o r g a n i c  con t e n t  o f  t h e  sed i me n t s . 

R e s u l t s 

F i g u r e  6 8  s how s t h e  g r ad i e n t  I n  s e d i me n t a t i o n r a t e  mov i n g 

f r om t h e  p i p e t o  t h e  o u t l e t ,  a n d  F i g u r e  6 9  s how s  t h e  c h a n g e  I n  

o r g a n i c  c o n t e n t  o f  t h e  s e d i me n t s  t h r ou g ho u t t h e P o n d . A p p l y i n g 

t h e  mea s u r ed s e d i me n t a t i o n r a t e s  t o  a r ea s  a r o u n d  eac h s amp l I n g 

po i n t , 9 8 5 , 4 7 0 k g  o f  s e d i me n t  accumu l a t e s  I n  t h e P o n d  eve r y  y e a r . 

F r om  t h e  s u s p e n d ed so l I d  d a t a , 7 8 7 , 077 . 3 k g  o f  sed i me n t  e n t e r  t h e  

P o n d  e ve r y  yea r I n  p i p e wa t e r . T h u s , a l  I t h i s  r u n o f f ma t e r  l a  I 

r em a i n s I n  t h e P o n d  p l u s o t h e r  o r g a n i c  a n d  I n o r g a n i c  ma t e r i a l  
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F i gure 67 . Locat i on o f  Sed i ment T r aps . 
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t h a t  I s  d epos i t ed . I f  t h e p i p e I s  r emoved , a n  e s t i m a t e d  

1 9 8 , 3 9 2 . 7k g  o f  sed i me n t  wou l d  accumu l a t e  I n  t h e  Pond eve r y y e a r . 

T h i s  va l u e I s  o n l y  20% o f  t h e  p r es e n t  sed i me n t  l oad i n g t o  t h e  

. P o n d . U n d e r  t h e  p r es e n t  con d i t i o n s , w i t h t h e  p i pe I n  p l ace , 

abou t 1 %  o f  t h e P o n d  vo l ume ( ap p r ox i ma t e l y  400 m3 ) I s  r e p l aced 

each y e a r by s e d i me n t . A t  t h i s  r at e , t he e n t i r e Pond wou l d  be 

f i t t ed w i t h s e d i me n t  I n  a p p r ox i ma t e l y  1 1 0 y e a r s ,  ( as s um i n g n o  

sed i me n t  I s  r emoved a n d  no compac t i o n ) . I f  t h e p i pe was r emoved , 

1 20 m3 o r  0 . 3% o f  t h e  P o n d  wou l d  b e  r ep l aced a n n u a l l y  by 

sed i me n t . At t h i s  r a t e , t he Pond wou l d  b e  f I I l ed I n  

a p p r o x i ma t e l y  3 7 0  yea r s .  W i t h t h e  p i pe I n  p l ac e  t h e n , t he P o n d  

I s  f l l l l n g abou t 3 . 3 t i mes f a s t e r  t h a n  I f  t h e  p i pe was r emoved . 
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D I SCUS S I ON 

T h e  S t o n y  B r ook �onmu n l t y F u n d  I n i t i a t ed t h i s  s t u d y  o f  M l  I I 

P o n d  w h e n  comm u n i t y F u n d  memb e � s  a n d  P o n d  r e s i d e n t s  com p l a i n e d  o f  

p r o b l em s  t h e  P o n d  s e emed t o  deve l op s i nc e  t h e co n s t r uc t i o n o f  a 

D . O . T .  o u t f a l I p i pe o n  t h e P o n d . A t  t he o u t s e t  o f  t h i s  s t u d y , I t  

was ex p ec t ed t h a t  t h e M i l I Pond I n  S to n y  B r ook wou l d  s h ow t h e  

c l as s l c s ymp t om s  o f  e u t r o p h l ca t l o n .  F o r  t h i s  r ea s o n , 

I nv e s t i g a t o r s o f  t h e  D ep a r tmen t  o f  Eco l og y  a n d  E vo l u t i o n a n d  t h e 

Ma r i n e Sc i e n c e s  R e s ea r c h  C e n t e r  o f  S UNY a t  S t o n y  B r oo k  d e s i g n e d  a 

s t u d y  t o  p r l ma r l l y  a s s e s s  t h e  p o s s l b l  I l t y a n d / o r  ex t e n t  o f  

e u t r o p h l ca t l o n o f  M l  I I P o n d . T h e  r e s u l t s o f  t h e  s t u d y  c a n  b e  

c a t e g o r i z ed a s : ( 1 )  a n  a s s e s smen t o f  e u t r op h l ca t l o n ,  ( 2 ) t h e  

con s e Q u e nc e s  o f  s e d i me n t  l oad i n g ,  a n d  ( 3 )  t he pos s l b l  l e  e f f ec t s  

o f  mov i n g t h e D . O . T .  p i pe . 

.6.&.J.. Assessment Q.f. Eut roph t cot t on 

E u t r o p h l ca t l o n I s  t h e ove r en r l c hme n t  o f  a wa t e r  body w i t h . 

n u t r i e n t s . T h e s e  n u t r i e n t s  c a n  e i t h e r  e n t e r  t h e wa t e r  n a t u r a l l y 

o r  d u e  t o  ma n ' s  I n t e r ve n t i o n .  W h e n  n u t r i en t  l eve l s  a r e  h i g h 

enou g h , p a r t i cu l a r l y n i t r o g e n  a n d  p ho s p ho r u s  l eve l s ,  a l g a l  g r ow t h  

I s  s t i mu l a t ed a n d  b l ooms o f  nox i ou s  a l g a ,  o f t e n  s p ec i e s o f  b l u e ­

g r ee n  a l g a e , c a n  d eve l op .  A s  t h e s e  p l a n t s  d i e  a n d  d ecom po s e , 

oxy g e n  I s  d e p l e t ed I n  deep wa t e r . Anox l a  ( l ack o f  o xy g e n ) c a n  

r es u l t  I n  f i s h k l  I I s  a n d  a r e l e a s e  o f  n u t r i e n t s  f r om  t h e  

s e d i me n t s . T h e s e  n u t r i e n t s  c a n  b e  m i xed I n t o  s u r f ac e  wa t e r s  

w h e r e  a n o t h e r  a l g a l  b l oom c a n  s t a r t . 

T h e  c o n d i t i o n s  f o r  e u t r op h l ca t l o n s e em t o  b e  p r e s e n t  I n  M l  1 1  

1 2 5 



Pond . N i t r o g e n  l eve l s  a r e  h i g h a t  a l  I t i mes I n  t h e  P o n d  wa t e r . 

P ho s p ho r u s  l eve l s  a r e  o f t e n  adequat e .  w i t h s u b s t a n t i a l  I np u t s  o f  

phos p ho r u s  com i n g I n to t h e  Pond I n  s t o rm wa t e r  f r om t h e  O . O . T .  

p i pe .  Howeve r .  t h e  c l ass i c  symptoms o f  e u t r o p h l ca t l on p robab l y  

n eve r occ u r I n  t h e  Pond . O l sso l ved Oxy�en ( 00 )  l eve l s  mea s u r 'd 

I n  t h e  P o n d  ove r t h e  yea r f r om J u n e . 1 9 84 t o  May . 1 9 8 5  n eve r f e l I , 
b e l ow 4 . 5  mg / I l t e r . P hytop l a nk ton b l oom s  we r e  n o t  ob s e r ved 

d u r i n g t h i s  t i m e . 

T h e  r eason t h a t  t he sym p toms o f  e u t r o p h l c a t .i o n  d o  n o t  

d eve l op I n  M l  I I P o n d  I s  d u e  t o  t he mo r ph o l og y  o f  t h e  P o n d  a n d  t h e 

c h a r ac t e r i s t i c s o f  t h e wa t e r  com i n g I n t o  I t .  T h e  P o n d  I s  

p r l ma r l l y  s p r i n g f ed . T h i s  s p r i n g wa t e r  I s  co l d  wa t e r  s a t u r a t ed 

I n  oxy g e n . T h i s  wa t e r  f l ows I nt o  t h e  d e e p  wa t e r  o f  t he P o n d . 

con s t a n t l y  r e p l ac i n g  t h e  d eep wa t e r  w i t h oxyg e n - r i c h wa t e r . 

T h u s . t he P o n d  neve r goes anox l c  s i nce th e r e  I s  a s t eady sou r c e  

o f  oxy g e n  t o  t h e  d e e p  wa t e r . I n  add i t i on to t he s p r i n g s  t h a t  

seep I n t o  t h e  P o n d . t h e r e  I s  a c r eek , an above g r o u n d  s p r i ng , a n d  

t h e  O . O . T .  p i pe t ha t  s u p p l y  wat e r  to t h e  P o n d . Wat e r  I s  s u p p l l ed 

a t  s u c h  a r a t e  t ha t  2 4 . 4% o f  t h e  wa t e r  I n  t h e  P o n d  I s  r ep l aced 

eve r y  day . Ou r I n g t h e  ave r a g e  s to rm , 8 . 9% o f  t h e  P o n d  wat e r  c a n  

be r e p l aced . I n  4 t o  5 hou r s . Wa t e r  I n  t h e  P o n d  t h e r e f o r e . h a s  a 

r es i d e nc e  t i me o f  3 to 4 days . P l a n k t o n  howeve r .  n eed t o  b e  

e x p o s e d  t o  h i g h conce n t r a t i o n s  o f  n u t r i e n t s  f o r 1 0  d a y s  t o  2 

weeks f o r  a b l oom to d eve l op .  P hytop l a n k t o n  b l ooms do not 

d eve l op o n  M l  I I P o n d  t hen . becau s e  of the s ho r t  r e s i dence t i me o f  

t h e  wa t e r . 
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§....2. Sed i ment Lood l ng 

The sed i me n t  l oad I n g to M l  I I P o n d  t h r o u g h  t he o . o . T .  o u t f a l I 

p i pe I s  s u b s t a n t l a l . F r om  mea su r eme n t s  o f  s u s pended so l I d s I n  

t he s t o rm wa t e r  com i n g o u t  o f  t h e  p i pe ,  a r e l a t l on s h l p  o f  

s u s p e n d ed so l I d  l oad l n g t o  r a l n f a l l �a s ca l cu l a t e d . T h i s  

ca l cu l a t l on was u s ed I n  con j u nct i on w i t h r a i n  d a t a  r eco r d ed f o r  

s e t a u k et , N Y  ( 3 . 7m l l es f r om S t ony B r ook M l  I I P o n d } t o  e s t i ma t e  

t he a n n ua l s e d i me n t  l oad l n g .  An e s tma t ed 787 , 000 k g  ( 1 , 7 3 5 , 000 

l b s }  o f  s u s pe n d ed so l i d s  e n t e r  M i l I P o n d  I n  wa t e r  c a r r i ed b y  t h e  

p i pe .  I n  t h e  a r ea l nvned l a t e l y  west o f  t h e p i pe ,  t h i s  co r r e s p o n d s  

t o  a sed i me n t a t i o n r a t e  o f  1 . 1 cm / y ea r . S e d i me n t a t i o n e s t i ma t ed 

I n  a n  a r ea awa y  f r om t he I n f l uence o f  t h e  p i pe s e d i me n t s , w a s  

f ou n d  t o  b e  a p p r ox i ma t e l y  0 . 3 3cm / y ea r . T h e s e  d a t a  I nd i ca t e  t h a t  

��e=-p....,.o .... n.,.d......:l..:s:-f:....:..I .1 .1 ..r.1.&.ln:oiilgi......:l�n.:.,_:a::..t�=a.-:..r-=a:..;:t:..;::e;_:,:m:.:.:o:.:r:....e:_..:t..:.:h�a::n:.....;t:.:h..:.:r:...e:.e:::._..:t..:l.:.:m::e:.:s:_f�a:s:..:t::e � 
w i t h t he p i pe I n  p l ac e  t han I f  I t  was r emoved . 

I n  add i t i on to t h e  amou n t  o f  sed i me n t  e n t e r i n g M l  I I P o n d , o f  

corice r n  l s  a l so t h e  typ� o f  sed lme n t  t h e  p i pe water ca r r i es . I t  

was found t ha t  p i pe sed i me n t s  we r e  l ow e r  I n  o r g a n i c  con t en t , 

s l l g h t l y  h i g h e r  I n  heavy me t a l con t e n t  ( f o r  t he met a l s  t e s t ed , 

I . e .  P b , cu , a n d  Cd ) ,  a n d  coa r s e r  t ha n  P o n d  sed i me n t s . T h e  f ac t  

t h at t h e p i pe s ed i me n t s  we r e  coa r s e  mea n t  t ha t  t h e r e  I s  l es s  

a t t r ac t i o n o f  t he s e  sed i me n t s  f o r  h eavy m e t a l s ,  s o  t h ey c a r r y  

l es s  h eavy · me t a l s  I n to t h e M l  I I  Pond t h e n  f i n e sed i me n t s  wou l d .  

A.a..3, pos l b l e  Ef fects .Q.f. f.1J2A Bemoyo l 

Acco r d i n g to t h e  wa t e r  b u d g e t  d a t a , t h e p i pe cont r i b u t es 

a p p r ox i ma t e l y 1 0% o f  t h e wa t e r  to t h e  P o n d  u n d e r  no rma l f l ow 
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cond i t i o n s . Howeve r ,  d u e  t o  t he pecu l l a r s hape o f  t h e  b a s i n  n e a r 

t h e  p i pe ,  t h i s  p i pe wa t e r  may b e  one o f  t h e f ew sou r ce s  o f  wa t e r  

to t h e  s u r f ac e  o f  t h e Pond a n d  wou l d  t he r e f o r e  con t r i bu t e  

s i g n i f i ca n t l y  t o  t he c l r c u l a t l o n o f  s u r f ac e  wa t e r s .  I f  t h e  p i pe 

I s  r emoved , t he s u r f ace wat e r s  cou l d  be g r ea t l y  a l t e r ed . 

s u s pended so l I d  d a t a , a l on g  .w i t h sed i me n t  co r e  and sed i m e n t  

t r ap d a t a  h a v e  I nd i c a t ed t ha t  t h e p i pe I s  a p r i me sou r c e  o f  

sed i me n t s  t o  t h e  M l  I I Pond . T h i s  add l t l o n a l l oad o f  sed i me n t s  

w l l I f l l I I n  t h e  P o n d  a t  a much g r ea t e r  r a t e  t ha n  I f  t h e  p i pe was 

r emoved . I f  t he p i pe I s  r emoved , t h e cos t o f  r emov i n g s e d i me n t s  

f r om t he P o n d  w l  I I be e l  l m l n a t ed . 

� Recommendat i on 

O n e  r econvne n d a t l on t o  h e l p  con t r o l wa t e r  f l ow t h r o u g h  M l  1 1  

Pond wou l d  b e  t h e  con s t r uc t i on o f  a n ew g a t e  a t  t h e  o u t l et .  T h i s  

n ew g a t e  s hou l d  h ave bot h a _  s u r f ac e  a n d  bo t tom ou t l e t .  T h e s e  

ou t l et s  s hou l d  ope r a t e  s i mu l t a neous l y  w i t h t h e  s u r f ace o u t l e t 

d r aw i ng abou t 80% a n d  t he bo t tom o u t l et d r aw i n g 2 0% o f  t h e  wa t e r . 
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APP END I X  A :  

Temper a t u r e  Da t a  



SAllPLIN6 DATE 6-14-84 

EAST SIDE TRANSECT 
TEJIPERATURE C CJ 

DEPTH I 
<METERS> I H J 6 f E 

__ 1 _____ , ___ , ____ l ___ , ____ , ___ 1 _____ 1 __ , ____ 1 __ 

0 '111 j H·J ; I I I I I ,,'1-A-,.?- 22. 6 

0.5 22. 1 

1 . 0  

J . 5  

2.0  

3. 0 

3. 5 

22. 2 

22. 0  

20. 3  

18. 4 

--------------------·--------------

SAllPLIN6 DATE 6-21-84 
EAST SIDE TRANSECT 
TEMPERATURE < CJ 

DEPTH I 
I 

CKETERS> I H 

0 

o.s 

1 .0  

1 . 5 

2. 0 

2. 5 

3. 0 

3. 5 

J 6 f 
I I I ---- · --- · 

23. 0 23. 2 

22.s 

E 
I I 

--- · ---- · . 22. 6 

21 . 9  

20. 9  

19. 4 

18 .8  

I 
7777' 

I 
I 

/' 



SA"PLINS DATE 6-29-84 
EAST SIDE TRANSECT 
TEtlPERATURE ( Cl 

DEPTH I 
UIETERS> I H J 6 F E 

I I 1 I I I I I I -- · --- · ----- · ----- ---- ·---- · ---- --· -- · --- --- · 

0.5  

1 . 0  

2. 0 

2 . 5  

l. O 

l. 5 

22.6 22. B 

22. 0 22. 5 

20 . e 

1 9 . 0  

19. 0 

----------------------------------
SAllPLIN& DATE 7-5-84 
EAST SIDE TRANSECT 
TEllPERATURE I C> 

DEPTH I 
CtlETERSl l H J 6 F E 

____ : ____ : ______ : ____ : ____ , ____ 1 ____ : ____ ; __ : ____ : ____ : 
0 117 1 1'h'_, ;  j ; ) ) ; ' .  1,3,. 0 22. 5 23. 0 22. 4 

0 . 5  21 . 7  22. l  

1 . 0  20. 0  

1 . 5  19. 0 

2. 0 18. 1 

2. 5 1 7 . B 

3. 0 

l.5  

------------------------------



SAKPLINS DATE 7-24-84 

EAST SIDE TRANSECT 
TEKPERATURE ! C> 

DEPTH I 
UIETERSI I H J 6 F E 

I I I I I I I I I I 

--- · ---- · ------- · ------ · ---- · ----- · ---- · ----- · ----- · ---- · ----
0 23. 1 23. 1 22. 6  

0 . 5 22. 0 21 . 7  

1 . 0  20. 0 

., 
18. 9 1 .5 

2 . 0  18. 3 

2 . 5  18 .0  

l. O 

3.5  

-----·----· . .... -------------·----

SAllPLINS DATE 7�30-84 

EAST SIDE TRANSECT 
TEtlPERATURE ( C> · 

DEPTH I 
UIETERSH H J 6 F E 

__ 1 __ 1 ____ , _____ , ___ : ___ , _____ 1 ___ : ___ : __ : ___ : 
0 21 . 3  21 . 4  21 . 7 

0 . 5  20. 5  20. 3  

1 . 0  18. 7 

1 . 5  18. 4 

2 . 0  17 . 5 

2. 5 

l. O 

3. 5 

------------------------------------------------------



... . 

SAllPLIN6 DATE B- 1 3-84 
EAST SIDE TRANSECT 
TEtlPERATURE C Cl 

DEPTH I 
UIETERSl I 

0. 5 

1 . 0  

1 . 5  

2. 0 

2 . 5  

3 . 0  

3. 5 

H 6 F E 

20. 6  21 . 4  

19 . 9 

18. 7 

18. 4 

---------------------·---------------

SAtlPLINS DATE 8-27-84 
EAST SIDE TRANSECT 
TEtlPERAT\JRE ( CJ 

DEPTH I 
CllETERSJ I H J 6 F E 

__ 1 __ : ____ 
1 

__ __ 1 __ ; __ : ___ 
1 

_ _ _ _  , __ ; __ 1 _ _ _ : 
0 

0.5  

1 .0  

t . 5  

2 . 0  

2. 5 

3 . 0  

3. 5 
------------------



SAllPLIN6 DATE 9- 10-84 
EAST SIDE TRANSECT 
TEKPERATURE I Cl 

DEPTH I 
UIETERS> I H J 6 F E 

I I I I I I I 1 I I 

---- · ------ · -------- · -------- · ------ · -------- · -------- · -------- · -------- · --
0 

0. 5 

l . O  

1 . 5  

2 . 0  
" r 
� • .i 

3. 0 

3. 5 

I 

lB . 1 19. l 18. S 

18 . (1 18 . 4 

18 . 4 

., 

16. 6 

15. B 

15 . 6 

- - - --------- ----------------·-- ··--···--------

SAltPLIH& DATE 9-24�84 

EAST SJDE TRANSECT 
TEllPERATURE t Cl 

DEPTH I 
�"ETERS> I H J 6 F E 
__ , __ : __ , ___ : ......... 1 __ 1 __ 1 __ 1 •••••••• 1 __ 1 __ 1 

0 

0. 5 

1 . 0  

1 . 5  

2 . 0  

2 . 5  

3 . 0  

3. 5 

1711 1 J31'1 1 1 1 177; 1l;.2 19. 0 
• 

18. 7 18. 3 

17. 6 17.0  

16. B 16. 4 

15. 9 

15. S 

15. 4 

-------



SAllPL1N6 DATE 10-10-84 
EAST SIDE TRANSECT 
TEJIPERATURE I C> 

DEPTH • 
I 

!METERS> I ff 6 F E 
I I I I I I I I 

-- · --- · ---- ·---- · --- · --- · --- · ------ · -------
0 14.2  14. 4  14. 4 

0.5 14 . 1  14.3  

1 . 0  ll. 6 13. 8 

1 . 5  12. 5 

2 .0  12 .3  

2. 5 12. 1 

3. 0 

l. 5 

------------------------------------

SAtlPLIN& DATE 10-23-84 
EAST SIDE TRANSECT 
TEtlPERATURE I C> 

DEPTH I 
(METERS> t ff J . 6 F E 

I I I I I I I I I I 

--- · �-- · ---- · ---- · -- · -- -- •--.:-- • ---- ·-- · ---- · 
0 15. 2 15.5 15. 1 

0.5  15. 2 14.9 

1 � 0  1 4 . 7  14. 0 

1 . 5  13. 3 

2.0 12. 5 

2.5  12. 5 

3. 0 

3. 5 



SAHPLINS DATE 1-l-85 
EAST SIDE TRAHSECT 
TEHPERATURE C Cl 

DEPTH I 
UIETERS> I H J 6 F E 

I I I I I I . I I I I I 

--·-- · -- · -----· ----- · --- · --- · ---- · --- ·--- · -- · 
0 

0. 5 

1 . 0  

1 . 5  

2. 0 

2. 5 

3. 0 

3. 5 

SAKPLIN6 DATE 4-1-BS 
EAST SIDE TRAHSECT 
TEllPERATURE C C> 

DEPTH I 

6 . 4  6.2 

6. 4 6.2 

6 . 2  

UlaERS> I H � . 6 F 

6. 6 

6. 8 

6. 8 

ll. 8 

6. B 

6. B 

E 
__ , __ 1 __ , __ , __ 1 , ••••••• 1 __ 1 __ 1 __ -- ' -- ' 

0 9.6  9 .8  

o.s  9. 7 

1 . 0  ·9.5 

1 . 5 

2. 0 

2. 5 

l.O 

l. 5 
-------------·-- -----

9.7 

9.7 

9. 5 

9.4 

8. 8 



SAMrL!NG CATE ¢-3-SS 
EAST Si DE iRANSECi 
TE�PERATURE ( C l  

DEPTH l 
H 1EW�Sl : 

(l 

0 . 5  

1 . 0  
. " 
J , ,J 

2 . 0  

2 . 5 

:.. o 

3 . 5  

H 

10 . 1 

SAXPLING DATE 5- i a-a� 
EAST S I DE TRAtiSECT 
TE"PE�ATURE { C l  

DEPTH ; 
ltttT�R3 l :  

I .  5 

: . () 

.. ,, "'\ , ·,. 

.. " 
.:J . J 

J 

'l . 9 

. 
�· 

� i . 5  

s 

S . 7  

a . s  
8 . 8  

l ; , 7 

1 8 . S 
s . s  

F E 

e . 9 - 9 . 3 

9 . _i 9 . 3  

S. 3 9 . 3 
,. � 
o. i 9 . 3  
q , .;  

9 . 3 

9 , :;  

9 . 1 

� . o  

E 

1 9 . C.  i 2 . 7 

1 9 . C  1 B . 7  

1 7 . S  18 . 6 

1 6 .  s ! 7 . 1 
1 6 . 3  

1 b . 3  

1 0 . 2 

15 . B 
1 5 . 6  



SAKPLING DATE 6-1 4-84 
WEST SIDE TRANSECT 
TEMPERATURE I Cl 

DEPTH I 
<llETERS> I A 

I I ---o- ----- -r;-
0 . 5  

1 .0  

1 . 5  

2. 0 

2. 5 · I 

3. 0 

3.5 

SAKPLIHS DATE 6-21-84 
WEST SIDE TRANSECT 
TEHPERATURE I C> 

DEPTH I 
tltETERS> I 

0.5  

1 . 0  

1 . 5  

2 .0  

2. 5 

3. 0 

3. 5 

A 

B c D E 
f I I I I I I I I I I I I I t I I I � --22.-e -- -22. 9--- --22.2--

6 - 22. 2 22. l u -�2�2 ...... 0 _ __, 

. B 

20. 5  20. 3 

-----

c D 

2t·,"1119--

�;;20�. 6:.-__ __. .... o __ .. z.o 20. 9  
- - �---� 

19 .4  19.4  

18. 8 

18. 4 . 

---------- -------------------- --------



SAMPLING DATE 6-28-84 
VEST SIDE TRANSECT 
TEMPERATURE C Cl 

DEPTH I 
I 

. CKETERSI : A 

0 

0 . 5  

1 .0  

1 . 5  

2. 0 

2 .5  

3. 0 

3. 5 

SAllPLIN6 DATE 7-5-84 
llEST SIDE TRANSECT 
TEKPERATURE ' er 

DEPTH I 
UtETERS> I A 

0 

0. 5 

1 . 0  

1 . 5  

2.0 

2.5 

3.0  

3 .5  

B 

B 

c D E 

20. 1 20. 8  
;;.;...;....------.-......;;,,,------ ·2..0 -- . ___ ___,. 

c 

18. 9 19. 0 

19. 0 

18. 7 

---·-----------

D E 
I I I 
· -

·

-

- ·

-

-21 . 9  [ 22.4 

21 .9  2Z 22.3 . 

20 --.2w.O..u.O_� 

------------·-------- ------ ·--



SAMPLING DATE 7-24-84 
llEST SIDE TRANSECT 
TEMPERATURE I C> 

DEPTH I 
!METERS> l A 

0 .5  

1 .0  

1 . 5  

2. 0 

2. 5 

l. O 

l. 5 

SAMPLING DATE 7-30-84 
llEST SIDE TRANSECT 
TEMPERATURE I C> 

DEPTH I 
UIETERS> I 

l. 5 

A 

B C D E 
1 ___ 

1 
_____ 1 _ _  1 __ 1 ____ 1 ___ 1 __ 1 

B 

22. B . 22. 5  22. 6  

c 

21 . 7  

18. 9 1&. 9  I 
I 

� � .  I 

... .... �� 18. l : 
-�� � : 

�>:>, � -� 
I 

��:� : , , ,,,,, 
I 
I 

---------------

D E 

--------------------------------



SAKPLIN& DATE B-13-84 

llEST SIDE TRANSECT 
TEllPERATURE I Cl 

DEPTH I 
UIETERSI I 

3. 5 

A 8 c D E 

------------------------------ ---- ---

SAllPLINS DATE 8-27-84 

llEST .SIDE TRANSECT 
TEMPERATURE I Cl 

DEPTH I 
UlETERS> I 

3 . 5  

A I c D E 

---- --- --------
-------- ------------- -------



SAtlPLING DATE 9-10-84 
llEST SIDE TRANSECT 
TEllPERATURE I Cl 

DEPTH I 
UlETERS> I A B C D E 

I I I I I I I I I I I 
t I I I I I I I I I I 

-o -�- L --�ii.ii ___ -_::J7.9�1e.4� ---Te.r--1 
l l!I . I 

' I 

0. 5 ' ;--,� 1 7 . 3  17. B 1 18. 4 I 
. 7-it-lk} _ _  --- IS-__ I D  t : . , 17. 1 16. 6 � 

,.� 16. 6 ; 
1 . 0  

1 . 5 

2. 0 

2.5  

3. 0 I 

3.5 

SAtlPLlNG DATE 9-24-84 
llEST SIDE TRANSECT 
TEtlPERATURE ( C> 

DEPTH I 
I 

UlETERSl : 

0 

0. 5 

1 .0 
1 �5  

2. 0 

2 .S  I 

3.0  

l. S 

A B C D 

-- __ I : I __ _ _ 11.1- --- ��8:._3 
-----:-:�-

• 2 17:9 
18 . 9 

17. 1 

16 .9  

I� 
15. 6 

/ . 

E 
I 

- · 

18. l  
, . 

17.0  

16. 4 

"� 

15. 5 

----------------------·���·��------�------·---



SAllPLIN6 DATE 10-10-84 

llEST SIDE TRANSECT 
TEllPERATURE f C>  

DEPTH : 
tKETERSl : A B c D E 

I I I I I I I I I 
-- · ---- · ---- · -- --- · ---- · -- · --- · ---- · ---· --

0 14. 3 14. 3 14. 4 

0 .5  . ,J 14.  3 : 
1 --___j 

1 . 0  13 . 6  13. 6 13. 8 

1 . 5  12. 7 12. 5 

2. 0 

2. 5 

3. 0 

3.5  

-------------------------
SAllPLIN6 DATE 10-23-84 

llEST SIDE TRANSECT 

TEllPERATURE ( Cl 

DEPTH : 
CKETERSl I A B c D E 

I I I I I I I I • 
-- ·  · -· · ········ ----- --- --- ·-- · --- ·-- · --- · 

o i7?"?'?.lh�>->S 15. 3 15. 4 15. 4 15. 1 

"'�2 0.5 15. 4 15. 3 14.9  

1 .0 15.2  14. 3 
-----l'f -

14.0 

1 . 5 13 • .  2 13. 3 

2. 0 12. 5 

2. 5 12. 5 . 

3. 0 

3. 5 

-------------------------------------

• 



SAKPLINS DATE 1-3-85 
NEST SIDE TRANSECT 
TEllPERATURE I C> 

.DEPTH I 
UlETERS> I A 8 c D E 

I I I I I I I I I I I I I I I I I I I I I I o--.-,- 472-ro TT6 . .----
-- .-- --,.r-- --- _ --- , 

I , � li,I. I . I , I' • . I 

0.5 ,, , 6. 4 6 4 

1 . 0  6 4 

1 . 5  

2 . 0  

2. 5 

3. 0 

3. 5 

6. 5 6 

6. 5 6 8 

6 8 

6 8 

6 8 

.f-l 

,,. ,,,, / -� 
I 
I 

- --------·------------------- ------

SAtlPLIN6 DATE 4- 1·85 
llEST SIDE TRAHSECT 
TEKPERATURE C C> 

DEPTH I 
IHETERS> I A B c 

I I I I I I 
-··-·o-·--- ;� ·r--�10- · ---· -

• f))} o ')).. 'f,L 2 
I "'>.;.. 

0.5  I 0 9 2 . , 
• 

1 . 0  t 
·'"'2 9 2 

• 
· -

D 
I I 

E 

- · -- · -- --
9. 7 9. 7 

9. 7 9. 7 

� . ">-- ii ,..,,._ �,., 
, f,  9. 5 I 

1 . 5  

2 . 0  

2 . 5  

l . O  

3. 5 

"'>'>-..::,. 9 2 '--!:5 9.4 I 

��� -- ,�- ·� 
. . .•·-.,·;.9 : 

,.. 
8 . 8 . I 

• . . , 

-------- --- -------------- ---·--



SAK?LIN6 DATE 4-3-85 
NEST SIDE TRANSECT 
TEKPERATURE < C l  

DEPTH : 
lKETERS l :  

(\ 

o . s 

1 . 0 

1 .  s 

2 . 0  

2 . 5 

3 . 0  

3 . 5  

; c . 5 

SAn?LING DATE 5-16-85 
NEST S I DE TRANSECT 

TE"PERATURE < C l  

DEPTH : 
OIETERSJ : A 

B 

9 . 0  

8 . 9  
B . 7  

B 

c D E 

9 . 1  9 . 2  9 . 3  

9 . 1 9 . 1 9 . 3  

9 . �  9 . 1 9 . 3  

8 . 6  9 . 1 9 . 3  
9 . 9  

e . s  9 . 3 
9 . Z  

9 . 3  

a, . 1  

9 . 0  

c D E 
I ' I J J I I I t I I 

-------- · - - - - ---- · -------- ' - - - ----- · -------- ' - - - - - -- - · -----� · - - - -- - - - · -------- ' -------- ' ------ -- · 0 1 4 . 1 1 8 . 6  18 . 6 18 . 8 16 .7  

0 . 5  1 8 . 1 1 8 . 6 1 8 . 6 1 8 . 7  

1 . 0  1 7 . 2  1 7 . 7 1 7 . 9 1 8 . 6  

L S  1 6 . 9  17 . 4 1 7 . 1 
1 6 . �  

2 . 0  1 6 . l 1 6 . 3 
1 6 . 2  

" "  i. o .J  1 6 . 2 

3 . 0 1 5 . S  
l S . 6 

., " 
.:.• • ..J 



. .... 

APP END I X  8 :  

D i s so l ved Oxy g e n  Da t a  



SAKPLING DATE b-14-84 
EAST SIDE TRANSECT 
DISSOLVED OXYGEN CONCENTRATION (ag/l ) 

DEPTH I 
<llETERS) I H J G F E 

I 1 I 1 I I I I I 
-- · ----- · --- · --- · -- · ----· --- · ---- · ------ · 

0 

0 .5  

1 . 0  

1 . 5  

2 . 0  

2. 5 

3. 0 

3. 5 

SAMPLING DATE 6-21-84 
EAST SIDE TRANSECT 
DISSOLVED OXYGEN CONCENTRATION <19/l ) 

DEPTH I 
CllETERS) I J 

8, 6 8. 9 

8. 4 B. 9 

9. 0 

9 . 3 

1 0. 0  

·-------------

G F E 
I I I I I I I I I I I 

--
·

--- · --- · ------ · ------ · ---- · --- ·
-- · --- ·

-- · ----- ·  0 

0 . 5  

1 . 0  

1 . 5  

2. 0 

2. 5 

3 , 0  I 

3. 5 

---·--
----------



SAllPLIN6 DATE 6-28-84 
EAST SIDE TRANSECT 
DISSOLVED OXYGEN CONCENTRATION l ag/l )  

DEPTH I 
<KETERSI I H � 6 F E 

__ , ____ 1 ___ : ____ : ___ , ___ , ___ , ____ 1 ____ , ___ , __ , 
0 • 8. l 8. 4 8 .2  

0 . 5  

1 . 0 

1 . 5  

2 .0  

2 .5  

l . O  

l. 5 

SAJIPLING DATE 7-5-84 
EAST SIDE TRANSECT 
DISSOLVED OXY6EN CONCENTRATION (ag/l > 

DEPTH I 

8.6 8 .2  

8. 4 

8 . 5  

8 .7  

UIETERSI I H � 6 F E 

. . . • 

·--- ' ---- ' ------ ' ----- ' --- ' ---- ' ---- ' -- ' -- '�- ' -- ' 
0 

0 .5  

1 . 0  

1 . 5  

2. 0 

2. 5 

3 .0  

3. 5 

----- -- ---------------- -----------------------------



SAllPLIN6 DATE 7-24-84 
EAST SIDE TRANSECT 
DISSOLVED OXY&EN CONCENTRAT ION ( 1g/l ) 

DEPTH I 
<METERS> I H 6 F E 

____ 1 __ : ___ 1 ____ 1 __ 1 _ ___ 1 __ : ___ 1 _____ 1 __ 1 __ : 
0 I 7. 0 7.2  7. 1 

o. s 7 . 3  7. 0  

1 . 0  6. 8 

1 . s  s. s 

2. 0 4.7  

2.s  4 .9  

3. 0 

3 . S  

--·------------------------------------------

SAMPLIN6 DATE 7-30-84 
EAST SIDE TRANSECT 
DISSOLVED DXYSEJI CONCENTRATION <1911 > 

DEPTH I 

<METERS> I H � 6 F E 
__ 1 _____ ; __ _  1 ___ 1 ____ : __ __ 1 __ : __ : __ , ___ , __ 1 

0 8. 1 8.3 7. 9 

o. s 8 . o  7. 9 

1 . 0  8. 2 

1 . s  7. 6 

2. 0 7 .0  

2. s 7 . 1 

3 .0  

3 .S  
----------------------------------------



SAKPLIN6 DATE B-13-84 

EAST SIDE TRANSECT 
DISSOLVED OXYGEN CONCENTRATION <1g/l ) 

DEPTH I 
UIETERSl I H 6 F E 

__ 1 __ 1 _____ 1 __ __ 1 __ _ 1 __ 1 __ 1 __ 1 _____ 1 ___ 1 
0 

0 . 5  

1 . 0  

1 . 5  

2 . 0  

2 . 5  

l. O 

3. 5 

SAltPLIN& DATE 8-27-84 

EAST SIDE TRANSECT 
DISSOLVED OXYGEN CONCENTRATION C1g/l ) 

DEPTH I 
UIETERSl I H 

6. l 6 . 3  

5. 6 

4 . 5  

4 . 5  

6 F E 
__ 1 ___ 1 ____ 1 ___ 1 ____ 1 ________ -- __ 1 __ 1 __ 1 __ 1 

0 

0.5  

1 . 0  

1 . 5  

2 .0  

2 . 5  

3 . 0  

3. 5 

8.2  

8 . 2  

7.5  

7 . 5  

7 . 4  

J I I Ill/ 
I 
I 

- --- --- ------ --- ---------------------



SAKPLIN6 DATE 9-10-84 
EAST SIDE TRANSECT 
DISSOt.VED OXY6EN CONCENTRATION < 19/l ) 

DEPTH I 
<METERS> I H 6 F E 

I I I I I I I I I I .  I I I I I I I I I I I I -- ----- - --- ------ --
-

- ---- ---- ----- ---- ----- -----
0 

0 .5  

1 . 0  

1 . 5  

2. 0 

2 .5  

3 .0  

3 . 5  

_____________________ , __ __ 

SAKPLING DATE 9-24-84 
EASt SIDE TRAKSECT 
DISSOLVED OIY&Ell CONCENTRATION <19/l ) 

DEPTH I 
<"EtERS> I H J 

-- ' ---· _ 1 ___ 1 ___ 1 _____ _ 

0 

0.5  

1 . 0  

1 . 5  

2. 0 

2 . 5  

3 . 0  

3 . 5  

6 F E 
1 ___ 1 __ ··· ·· ' -- ' -- ' -- ' -- ' 

9. 7 10. 1 10. 4 

10. 1 10. 2 

8 .7  9.7  

9. 7 

9 . 4 

8 . 2  

-
---

-
-

---
-

------
-

-----
-- -

-
-

-
---

----' 

.I 



SAl1PLIN6 DATE 10-10-84 
EAST SIDE TRANSECT 

DISSOLVED OXYSEH ·coNCENTRATION (1g/l ) 

DEPTH I 
UIETERS> I H J 6 F E 

--·· __ 
1 ____ 1 ____ , ____ 1 ___ 1 _ _ 1 ____ 1 ____ 1 ____ 1 ____ 1 ____ 1 .., · 

0 �--,..-,-,�......-r-r-r....-r..,...,...� 

0.5  

1 . 0  

1 . 5 

2 . 0 

2. 5 

3. 0 

3 . 5  

SA11PLlN6 DATE 10-23-84 
EAST SIDE TRANSEtT 

DISSOLVED OXYGEN CONCENTRATION ( 1g/l ) 

DEPTH I 
CKETERS) I H 

6. 4 

6 

7 . 4  7 . 7  

7. 4  7 . 7  

7 . 2  7 . 7  

7 . 5  

7 . 2  

6. 9 

F E 

__ , ___ , ___ 1 ___ : ___ 1 ____ � ___ 1 ____ 1 __ 1 ___ 1 __ 1 
0 8. 6 8 . 5  8 . 9  

0 . 5 8. 4 9 . 1  

1 . 0  7 . 6  9 . 1 

1 . 5  8 . 0  

2 . 0  6 . 2  

2. 5 6. 0 

3.0 

3. 5  

------------ ------------------



SAtlPLING DATE 1-3-85 
EAST SIDE TRANSECT 
DISSOLVED OXYGEN CONCENTRATION (ag/l ) 

DEPTH I 
<KETERS> I H J G F E 

I I I I I I I I I I I 
---- ·

·----- · ---- · ----- · -- · ----- · ---- · ---- · ----- · ---�· ---- · 
0 

0 . 5  

1 . 0  

1 . 5  

2. 0 

2. 5 

3. 0 

3. 5 

SAl'IPLIN6 DATE 4-1-85 
EAST SIDE TRANSECT 

10. 2 

10. 2 

10. 1 

10. 1 

10. 1 

9 . 9 

DISSOLVED OXYGEN CONCENTRATI ON <ag/l  > 

DEPTH I 
CKETERS> l H 

·-

0 

0. 5 

1 . 0  

1 . 5  

2. 0 

2 . 5  

3. 0 

3. 5 

J 6 F E 

__ 1 __ 1 __ 1 _____ 1 ___ 1 __ 1 __ 1 
12 .4  12. 2 12. 4 

12 .4  12. 4 

12. 3 12.4 

12. 4 

12. 4 

1 1 . 9  

·--------- --- ------------



SAMPLING DATE 4-�-BS 
EAST S I DE TRANSECT 
D I SSOLVED OXY6EN CONCENTRAT ION l tg f l l 

DEPTH : 
(KETE�Sl : 

0 

0. 5 

1 .  c 

1 . 5  

2 . 0  

2 . 5 

3 . 0  

.. I: 
..,, , .,)  

H 

9 . 3  

S�"PLIN6 CATE 5- i b-35 
EAST S IDE TRKNSE�! 

. 
Ii 

1 0 . 1 

il iSSOL!JED ornm; COtlC.cNT:.AT 1 0N ( �g / l ) 

DEPTH : 
U!ETERS I : H J 

E 

I i .  0 1 1 . 0  1 1 . 1  

l i ,  (1 ! 1 .  !) 1 1 .  2 
1 1 .  2 

1 1 . 8  1 1 . 2 

1 2 . 0  1 1 .  2 
1 0 . 8 

1 1 . 2  

1 1 .  2 

1 1 . 2  

1 0 .  3 

G F E 
I t I f J I I I I I I 

------- ! -- - - -- - - l -- - - - - 1 - - --•-•• I ---- I ------- 1 ------ I ____ , ------ ' ------ I ------ I 

(l 7 . 8 9 . 4 1 1 . 8  1 1 .  3 t o . a  

0 . 5  1 1 . B  l ! . 8  1 1 . 0  
;- 1 7 

1 . 0  1 t . 9  1 1 . 0  

1 . 5  ) 1 7  1 1 .  5 
> I S  

2 . 0 . 1 1 .  3 
") .. . .  •' 1 0 . B 

3 . 0  1 0 . 0 
8 . 9  

3 . 5 
--- - ------ --- - - -- - - - - - ---- - - - - - - - --- ------- - --- - - - - - -- -- - - - - - - - - - - - - - - - - -- -- - - - - - - -- - - - - - - - - -- - --



SAKPLIN6 DATE 6-14-84 
llEST SIDE TRANSECT 
DISSOLVED OXYSEH CONCENTRATION (ag/l ) 

DEPTH I 
UIETERSJ I A B c D E 

__ 
I ••• ___ 1 ___ 1 _____ 1 ___ 1 ____ 1 __ 1 ___ 1 ____ 1 _ __ 1 __ _ 1 

0 

0 . 5  

t . O  

1 . 5  

2 . 0  

2 . 5  

3 . 0 

3. 5 

SAKPLIN6 DATE 6-21-84 
VEST SIDE TRANSECT 

9 . 0  

DISSOLVED OXYGEN CONCENTRATI ON <ag/ 1  > 

DEPTH I 

UIETERSJ I B 

8. 8 8 .9  8. 9 

8 . 6 8 . 5  8. 9 

8 . 3 8. 0 9. 0 

7 . 7  9 .3  

10 . 0 

10. 3 

c D E 
I I I I I I I I I I I 

-- · ----- · ----- · ----- · --- · ---- · -- · -- · -- · --- · -- · 
0 10. 4 9 . 5  9 ,3  9 . 2 

0 . 5 9 . 3  9. 9 9. 2 

1 . 0  9.3 9 . 6 

1 . 5  10. 5 10. 0 

2. 0 1 0 . 2  

2. 5 1 0 . 6  . 
3. 0 

3. 5 

-------------------------------------------



SAIU>llNG DATE 6-28-84 
MEST SIDE TRANSECT 
DISSOLVED OXYGEN CONCENTRATI ON lag/l ) 

DEPTH l 
tKETERS> I A B c D E 

I I t I I I f I I I 

----� · --------· -------- -------- · -------- ' -------- · -------- · -------- · ------ -- · ------- - · --- - --- - · 
0 8. 6 8 . 3  8. 1 8. 2 

0 . 5  8 . 5  7 . 9  B . 2 

1 . 0  7 . S  B . 4 

1 . 5  B . 3 8. 5 

2 . 0  B. 7 

2 . 5 8. 7 

3 . 0  

l. 5 

--- ----------------------------------------------

SAKPLIN6 DATE 7-5-84 

MEST SIDE TRANSECT 
DISSOLVED OXYGEN CONCENTRATI ON lagll > 

DEPTH : 

(K£T£RS> : A B c D E 
I I I I t I I I I I I 
I t I I I t I I I I I 

----- ------ --- ---- -- --- ---- ----- ----- --- ----
0 7. 8 7 . 8  

0 . 5  7 . 8  7 . 8  

1 . 0  7 . 9  7 . 6  

1 . 5  . 

2 . 0  

2 . 5  

3 . 0  

l. 5 

-----·-· -··-·-·--··---------------



SAllPLIN6 DATE 7-24-84 
IEST SIDE TRANSECT 
DISSOLVED OXYGEN CONCENTRATION <1g/l ) 

DEPTH I 
UIETERSI : A B c D E 

____ : __ : ____ : _____ : ____ : _____ ____ i __ -- ___ : __ 
0 � 7 . 5  . � 0.5  I �>'---- 7. 4 

I . ?-""ii� 1 . 0  � 
1 . 5  

2 .0  

2.5 

l. O 

l. 5 

7 . 5  6. 9 7. 1 

7. 1 6 . 7  7 . 0 

7 . 2 6. 5 6. 8 

- ------- ---------------- ------ ---- -------- ---

SAllPLIN6 DATE 7-l0-84 
IEST SIDE TRANSECT 
DISSOLVED OXY&EH CONCENTRATION <1g/l l 

DEPTH : 
UIETERS> I A 8 C D E 

__ : __ : ___ , ___ , ___ � ___ : _____ : ___ : __ : __ : ___ : 
0 

0 . 5  

1 . 0  

1 . 5  

2. 0 

2 . 5 

3 .0  

l. 5 

8. 8 8 . 5  8 . 5  7. 9 

8. 1 8 . 5  7 . 9  

7 . l  8 . 6  8 .2  

7 . 7  7 . 6  

7 .0  

7 . 1 . 

• 



r 

SAKPLIN6 DATE 8-13-84 
WEST SIDE TRANSECT 
DISSOLVED OXY6EH CONCENTRATION <1g/ l ) 

DEPTH I 
<KETERS> I A 8 c D E 

I I t I I I I I I I I 

--- · ---- · ----- · -----· ---- · ---- ·--- · ---- · --- ·--- ·---- · 
0 

0 . 5  

1 . 0  

1 . 5  

2 . 0  

2. 5 

3 .0  

3. 5 

SAJIPLIN6 DATE 8-27-84 
WEST SIDE TRANSECT 
DISSOLVED OXY6EN CONCENTRATION <ag/l ) 

DEPTH I 
UIETERS> I A B 

6. 0 6 . 2  6. 2 

5. 7 6. 2 5. 9 

5 . 1 5 . 6 

4 . 5 

4 . 5  

c D E 
I I I I I I I I I I I 

--- · --- · ---- · ----- ·---- ·--- · --- · ---- · --- ·--- · --- · 
0 

0 . 5  

1 . 0  

1 . 5  

2 . 0  

2. 5 

3 .0  

3. 5 

I ' 0 >1111 ;,: 
I 

9 .0  8. 6 8 . 4  

8. 7 8 . 2  

8 . 0  

7 . 6  

-------------------------------

8. 2 

8 . 2 .  

7. 5 

7 . 5  

7 . 4  

6. 6 



SAKPLIN6 DATE 9-10-84 
WEST SIDE TRANSECT 
DISSOLVED OXYGEN CONCENTRAT I ON <1g/l ) 

DEPTH I 
<"ETERSI I A B c D E 

____ : ____ , ___ _).� ____ : __ : ___ : •••••• • 1 ___ 1 ______ 1 _____ : ____ : 
0 • 7. 6  7. 0 6. 6 6. 2 

0 . 5  

1 . 0  

1 . 5  

2. 0 

2 . 5  

3. 0 

3. 5 

SAMPLING DATE 9-24-84 
WEST SIDE .TRANSECT 
DISSOLVED OXY&EN CONCENTRATION (1g/l ) 

DEPTH I 
<"ETERSl l A B 

7. 0 6 . 6  6. 2 

c D E 
I I I I t I I I I I 

-- · ----- · ---- · ------ · -- -- · -- · ----- · -- · --· -- ·  
0 9. 8 9. 8 9 .8  10. 4 

0. 5  9 .1 9 . 8  10. 2 

1 . 0  9 . 3  9 . 8  9 .7  

1 . 5  9. 4 9. 7  

2 . 0  9 . 4 

2. 5 B .2  . 

3. 0 

3 . 5  

---------------



SAMPLING DATE 10·10-84 
WEST SIDE TRANSECT 
DISSOLVED OXYGEN CONCENTRATION (1g/l ) 

DEPTH I 
("ETERS> l A 8 c D E 

I I I I I I I I I I I 
---- · ----- · --- · -- -- ' ---- · --- - · ---- · ----- · - --- · ---- · ------- · 

0 

0 .5  

1 . 0  

1 . 5  

2. 0 

2 . 5  

3. 0 

3. 5 

SAMPLING DATE 10·23-84 
WEST SIDE TRANSECT 

8 . 0  1 .1  

7 .9  1 . 1  

7 . 8  1 . 1  

7 . 0  7 .5  

D ISSOLVED OXYGEN CONCENTRATI ON (1g/l ) 

DEPTH l 
("ETERS> I A 8 C D E 

__ : __ 1 ____ 1 ___ 
: ____ : _____ : ____ 1 ____ 1 __ : ___ : ____ 1 . 

0 

0 . 5  

1 . 0  

1 . 5  

2. 0 

2. 5 t 

3. 0 

3. 5 

9. 3 9. 4 9 . 3  8. 9 

9 . 4  9 . 3  9. 1 

9 . 0  8 . 2  9. 1 

1. 1 s. o 

6. 2 

6. 0 



SAKPLI N6 QATE 1-3-85 
VEST SIDE TRAHSECT 
DISSOLVED OXYGEN CONCENTRATION l1g/ l ) 

DEPTH I 
IKETERS> I A B c D E 

I I I I I I I I I I I 

---- · ------ · ----- · ------ · -- · -- · --- · ---- · ---- · ---- · ---- · 
0 10. 6 10. 2 

0 . 5  10. 4 10. 2 

1 . 0  10. 4 10. 1 

1 . 5  10. 2 10. 1 
2. 0 

2. 5 

3. 0 

3 . 5  

-----------------------------------------
SAKPLING DATE 4-1-85 
VEST SIDE TRANSECT 
DISSOLVED OXY&EN CONCENTRATION <1g/l ) 

DEPTH I 
<"ETERSJ I A B c D E 

. I  I I I I I I I I I 

-- · -- · --- · ----- · -- · ---- · -� · --- · --- · -- · --
0 12. 1 13.3  12.6 12. 4 

0. 5 12. 1 13. 1 12. s 12. 4 

1 . 0  u . s  12. 7 12. 4 

1 . s  12. 6 12. 4  

2 . 0  12. 4 

2 . 5  1 1 . 9  . 

3. 0 

3. 5 

------ --·---- -----------



SA�L IN6 OATE 4-!.-85 
UES7 S I DE T��NSECi 
D I SSGLV'ED OX YGEN CUNWlTRATIC� 1 '1g f l  l 

DEPin : 
I KETERS l :  A 

0 1 0 . 5 

0 . 5  

1 . 0  
' " 
J, , J  

2 . 0 

2 . S 

3 . 0 

" r 
.) , .; 

SAl'iPLIN6 D�TE S- 1 6-85 
VEST S I DE TR�NSE:T 

10 . 5 

10 . 5 
1 1 . 8  

D I SSOLVED Ol�6�N CO�CENTRAT l ON i ag / l l 

JEf'TH : 
1 �ri:rns i : 

0 

o . s 

1 . 0  

1 .  5 

2 . 0  

2 . 5 

3 . (1  
.. ..  .. , , ,.., 

. 
ti 

S . 8  12 . 2 

1 2 . 0 
} 20 

(: E 

l 1 .  0 1 0 . S 1 1 . 1  

1 0 . 8 1 0 . a 11 . 2  

1 1 . 2  i O . B 1 1 .  2 

1 1 . 2 H l . 8 ! 1 .  2 
1 ,, ? i �  . ..  

1 1 . :  1 1 .  2 

1 2 .  /. 1 1 . 2 

1 1 .  2 

1 0 . 3  

E 

J 1 . 0  1 1 . 0  1 0 . a  

1 1 . 0  1 1 . 0  1 1 . 0  

1 1 .  2 1 1 .  5 1 1 . 0  

1 4 . 5 1 1 .  s 1 1 .  5 
} i b 

} 20 1 1 .  3 

> 20 l ') , e. 

1 0 . (1  
8 . 9  



SAllPLIN6 DATE 6-14-84 
EAST SIDE TRANSECT 
pH 

DEPTH I 
<KETERS> I H 6 F E 

____ 1 ___ 1 ____ 1 _____ 1 ____ 1 ____ 1 ___ 1 ___ 1 ___ 1 _____ 1 ____ 1 
0 6. 8 6 . 8  • 

0.5 

1 . 0  

1 . 5  

2 . 0  

2 . 5  

3 . 0 

3. 5 

SAllPLIN6 DATE 6-21-84 
EAST SIDE TRANSECT 
pH 

DEPTH I 

6. 8 6. 8 

6 . 8  

6. 8 

6 . 9  

lKETERS> I H J 6 F E 
l l : ; I : : l t I I 

-- --- --- ----- ---- ---- ---- --- - -- - --- ---
0 

· 7. 3 7 . 1  6. 8 I 

0. 5 7. 1 6. 8· 

1 . 0  6. 8 

1 . 5  6 .8  

2 . 0  6. 8 

2. 5 6 . 8  

3. 0 

3 . 5  

--------------------------------------

• 



SAKPLIN6 DATE 6-28-84 
EAST SIDE TRANSECT 
pH 

DEPTH I 
<KETERS) I H J 6 F E 

I I I I I I I I I I I -- · -- ----- ---- ---- --- --- ----- --- --- -----

0 7 . 4  7 . 4  7. 5 

0. 5 

1 . 0  

1 . 5  

2. 0 

2. 5 

3. 0 

3. 5 

SAKPL1N6 DATE 7-5-84 
EAST SIDE TRANSECT 
pH 

DEPTH I 

7 . 4  7. 5 

7 . 4  

7 . 3  

7 . 2  

7. 1 

<KETERS> I H J 6 F E 
___ : ____ : ___ : _ __ , ____ : _____ 1 _____ 1 _____ ; ___ 1 __ , _____ : 

0 L 7 . 9  8 . 0  7. 9 

0 . 5  7 . 8  7. B 

1 . 0  7 .6  

1 . 5  7. 4 

2 . 0 7 . 3  

2 . 5  1. 1 ·  

3 . 0 

3 . 5 

------------------------ - - - - --------- --



SAllPLIN6 DATE 7-24-84 
EAST SIDE TRANSECT 
pH 

DEPTH I 
("ETERSl I H ,J 6 f E 

____ 1 ____ : ____ 1 __ __ 1 _____ , ____ 1 __ 1 __ 1 __ , ___ , ____ 
_ 

0 7 .2  7. 1 7 . 3  

0 . 5  

1 . 0 

1 . 5  

2 . 0  

2 . 5  

3 . 0  

3 . 5  

SAllPLIN6 DATE 7-30-84 
EAST SIDE TRANSECT 
pH  

DEPTH I 
UIETERSJ I H 

7. 1 7 . 2  

7. 1 

7. 0 

6. 9 

6. 8 

J 6 f E 
__ 1 ____ , _____ , ____ 1 ____ 1 ___ , __ : __ , __ 1 ____ 1 ____ : 

0.5 

1 . 0  

1 . 5  

2. 0 

2 . 5  

3. 0 

3. 5 

---- - - - - --- --------' 

7 . 4  7 . 3  

7 . 4  7 . 3  

7 . 2  

7. 2 

7. 1 

-----------



SAltPLIN6 DATE 8-13-84 
EAST SIDE TRANSECT 
pH 

DEPTH I 
(ftETERSl l H J 6 F E 

________ 

, 
________ 

: 
________ 

, 
________ 

, 
________ 

: 
________ 

: 
________ 

: 
________ 

: 
_____ 

: 
______ 

, 
________ 

: 

0 6 .8  6 .8  6 . 9  

0 .5  6 .8  6. 8 

1 . 0  6. 6 

1 . 5  6. 5 

2 . 0  6. 3 

2. 5 6. 3 

3 .0  

3. 5 

---------------------------- - ------- ------

SAltPLIN6 DATE 8-27-84 
EAST SIDE TRANSECT 
pH 

DEPTH I 
(ftETERSl l  H J 6 F E 

__ 
: 

_ ___ 
: 

___ ___ 
: 

____ 
: 

___ 
: 

_ _ _  
: 

_____ 
: 

___ 
: 

_____ 
: 

___ 

: 

0 ' 6. 8 

0 . 5  6. 8 

1 . 0  6 .8  

1 . 5  6. 8 

2 . 0  6. 7 

2. 5 

3 . 0  

3, 5 



SAKPLlHG DATE 9- 10-84 
EAST SIDE TRANSECT 
pH 

DEPTH I 
<KETERSI I H J 6 F E 

I I I I I I I 1 I 
--- ·------ ----- · ----- · --- · ----- · --- · ---- · ---- · -----· -----

0 6 .7  6 . 4  6. 4 

0.5  

1 . 0  

1 . 5  

2 . 0  

2 . 5  

3 . 0  

3 .5  

--·--

SAllPLINS DATE 9-24-84 
EAST SIDE TRANSECT 
pH 

DEPTH I 
<KETERSl I H 

6 . 4  6. 4 

6. 4 

6 . 3  

6. 3 

6. 3 

J 6 F E 
I I I I t I I I I I I 

__ . _____ . __ _.:. __ . ______ , _ __ , ___ . __ . ___ . ___ . __ . _____ ' 

0 

0. 5 

1 . 0  

1 . 5  

2. 0 

2 . 5  

3. 0 

3 . 5  

------------------ -------------- ---------- -------- -----



SAKPLIN6 DATE 10- 10-84 
EAST SIDE TRANSECT 
pH 

DEPTH 
'"ETERS> I H J 6 F 

I I I 
E 

--- · ----- . �------ ------ ----- ------- ------ ------ · ---- ----- -----0 

o. s 

1 . 0  

1 . 5  

2 .0  

2. s 

3. 0 

3 . 5  

SAKPLIN6 DATE 10-23-84 
EAST SIDE TRANSECT 
pH 

DEPTH I 
' 

tEERS> I H 
' 

7 . 4  6. 9 7 . 1 

6. 9 7. 4 

6. 9 7 . 4 
7 . 2 

7 .2  • 

7. 1 

6 F E 
I I I I I I I I I ----- I -- · ---- · -- · --- · --- · ----- · ---- ·---- · ----- · 0 6 . 5 6. l 6. 5 

0 .5  

1 . 0  

1 .  5 6 . 5 

2. 0 

2 .5  

3. 0 

3. 5 



• 

SAKPLING DATE 1-3-85 
EAST SIDE TRANSECT 
pH 

DEPTH I 
("ETERS> I 

0 . 5  

1 . 0 

1 . 5  I 

2 . 0  

2 . 5  

3 . 0  

3 . 5  

H 

SAtlPLIN6 DATE 4- 1-BS 

EAST SIDE TRANSECT 
pH 

DEPTH I 

("ETERS> I H 

6 F E 

6. 6 

6 F E I I t I I I I I I I I --- · --- · ---- • --.-:.- ' ---- · ---- · ----- · ----� · ---- · ------ · ----- · 0 I 
7 , 0  7 , 0  6. 6 

0 . 5  

1 . 0  

1 . 5  
7 . 2  

2 . 0  

2 . 5  

3. 0 

3. 5 

------ -----------------------------------------------



SAltPLIN6 DATE 4-3-85 

EAST SIDE TRANSECT 
pH 

DEPTH I 
l"ETERSI I H J 6 F E 

________ 1 ________ 1 ________ : ________ 1 ________ 1 ________ 1 ________ 1 ________ 1 ________ 1 ________ 1 ________ 1 
0 I 7 . 1 7. 2 6 . 9  

o. s 

1 . 0  

1 .5 6 . 9  

2. 0 

2 . 5  

3. 0 .,, , , , , 

3. 5 

I 
I 



APR I L ,  1985 
RA IN  AftOUNT AND DURATION :  SETAUKET , NY 

STORtt WATER , NUTRIENT AND SEDI "ENT LOADING:  "ILL POND , STONY BROOK , NY 

I RAIN AHOUNT : : STORH I NH I ND -NO : SRP I TP I S . SOL I D I  
DAY MONTH : I NCHES I CHS I DURAT� DSCHAR6E I LOAD 1N6 1 LOAD ING :  LOADIHS l LOADIKS I LOADING :  

___ <Dl __ : __ ou : I IN I  : ! CHI  : <HRl __ : _ _  u 1  _ _  : ___ (-6) _ : ___ <6l _ _ l _ (6 J _ : __ !6l _ _  : __ <61 _ : 
1 4 0 . 64 1 . 6256 5. 5 13796206 l912.93l 15687.20 617. 3205 5393. 820 10309618 

2 4 0 
3 4 0 . 66 l . 6764 
4 4 0 

5 4 0 
6 4 0 

7 4 0 
8 4 0. 27 0 . 6858 
9 4 0 . 07 0 . 1778 

10 4 0 

1 1  4 0 . 03 0 . 0762 

1 2  4 0 
13 4 0 

14 4 0 

1 5  4 O . l 0 . 254 
1 6  4 0 . 07 0 . 1 778 

17  4 0 
18 4 0 
19 4 0 . 04 (1. 1016 
20 4 0 . 02 0 . 05(18 

21 4 0 

22 4 0 . 1  0 . 254 

23 4 0 .09 0 . 2286 

24 4 0 
25 4 0 
26 4 0 
27 4 0 
28 4 0 
29 4 0 
30 4 0 

3 14589792 4464 . 022 1 6189 . 46 660 . 5452 5785. 445 1 1099572 

3 

2 . 5  

., 
·' 

5 .5  



HAY I 1 985 
RAI N  AHOUNT AND DURAT ION :  SETAUKET , NY 

STORH WATER , NUTK IENT AND SEDIMENT LOAD ING:  MILL POND , STONY BROOY. , NY 

RAIN AKOUNT I : STORK : NH I MO -Ntl l SRP : TP I S .  SOLID I 
DAY IUIKTH : INCHES l CKS l DURAT ION I DSCHARSE l LOADING : LOAD IN6 l LOADINS I LOADING l  LDAD INS l 

___ <D l  __ : ___ <Kl __ : __ < INl __ : _ _ (Cf'l _ _ : __ <HRl __ l�(J J __ : ___ <Sl __ : ___ <GJ __ : ___ <61 __ : _ __  <6> __ : ___ <6 1 __ : 

TOTAL 

1 
2 
3 
4 

6 
7 

8 

9 

10  

1 1  
12  
1 3 
14 
15 
16 
17 
18 
19 
20 
21 
22 

23 

24 
25 
26 
27 
28 
29 
30 

3 1  

s 0 
s 0 . 4  1 . 01 6  
s 1 . 98 5 . 0292 
5 0 

s 0 

5 0 . 07 0 . 1 778 

s 0 . 27 0 . 6858 
5 0 

s 0 

5 0 

s 0 

5 0 
s 0. 06 0 . 1524 

5 0 

5 0 

5 0 

s 0 

5 0. 14 0 . 3556 

5 0 
5 0 
5 0. 21 0. 5334 
5 0 . 89 2 . 2606 

s 0 
s 0 
s 0 

5 0 
s 0 

5 0 .2  0 . 508 

5 0 . 46 1 . 1 684 
s 0 

s 0 

4 . 68 1 1 .  8872 

1 1 . 5  4273170. 9b60. 092 98 . 62408 694.3165 830 173 . 3  
1 6 . S  66966489 40835 . 86 49338 . 60 35 13. 375 3 1 632 . 7 1  632'36520 

2 . 5  
3 

2 

4 . S  

2 
4 23716035 10801 . 54 2 1 965. 45 1 157 . 629 1 0289 . 1 3  20184040 

9 
7 6653929 . 1 1 1 66 . 87 228. 2981 1 869 . 1 92 3200034 . 

62 1 . 0£4-08 5 1637 . 40 921 3 1 . 01 4997 . 927 44485 . 36 874.50769 



SAMPLING DATE 6- 14-84 
llEST SIDE TRANSECT 

pH 

DEPTH 

ttlETERS> I A B C D E 
' I I I t I I I ' I I 

-- ·--
·

--- · ----- · --- · --- · ---- · -- -- · --- ·
--

· 
0 I , 7 , , ,11}. 6. 9 6, 9 6, 9 6, 8 

t / // / ///· 
o. s  

,,.../ "'; .. .  ;.1� 6 . 9  6 . 9  6. 8 
?-,. ... 

"»-1 . 0  / / ,  6. 9 6. 9 6 .8  

' ,,,,./> .. 
1 . s  ,,.>•.J 6. 9 6 . 8  

">-,.. 
,,-_,. . 

2.0  ,...����;. - 6. 9 

/ ""r.  
0-� 2.S �� n>n 

3 .0  

3. S 

SAllPLIN6 DATE 6-21-84 

llEST SIDE TRANSECT 

pH 

DEPTH 

UIETERS> I 

1 . 5  

2.0  

2. 5 

3. 0 

3. 5 

A 

--·--------

B c D E 

6. 8 

6. 8 

6 . 8  

--------------------------



SAKPLINS DATE 6-28-84 
llEST SIDE TRANSECT 
pH 

DEPTH I 

'"ETERSJ I A B C D E 

I I I I I l I l I I I ---o- --- ---- ----1.r-- ---1.r--- --1.r--- -----1.r----

0. 5 7 . S 7 . 4  7.5 
1 . 0  7. 3 7. 4 

1 . 5 
2. 0 
2 . S  

· 3. 0  3. 5  
------- - - ----- - ------------ ------------- -- - ----------

SAKPLIN6 DATE 7-5-84 
llEST SIDE TRANSECT 
pH 

DEPTH l 
UIETERS> I A B c D E 

I I t I I t I I I I 
�- · ---- · ------ · ----- · ---- · ---- · -- · --- · --- · --- · --

0 7. 3 8, 0 7. 9 

o. s 7. 3 7. 9 7 . B  

1 . 0 
1 . 5  
2. 0 
2.5 3. 0  3. 5 

-----·--- -----------·---- ·------



SAKPLIN6 DATE 7-24-84 
llEST SIDE TRAHSECT 
pH 

DEPTH I 
I 

("ETERS> l A 8 C D E 
I 

--
I __ 1 ___ 1 __ , ___ , __ 1 ___ 1 _____ 1 ___ 1 ___ _ 

0 

0. 5 

1 . 0  

1 . 5  

2 . 0  

2 . 5  

3. 0 

3 . 5  

SAtlPLIN6 DATE 7-30-84 
llEST SIDE TRANSECT 
pH 

DEPTH I 
<"ETERS> I A 

7. 1 7. 2 7. 1 7 . 3  

7. 1 7 . 0  7 . 2  

7. 0 6. 8 7 . 1 

6. 8 7. 0 

6 . 9  

6 . 8 

B c D E 
t I I I I t I I I I I 

--- · --- · ---- · ------ · ------ · ---- · ---- · �--- · ---- · ---- · ---- · 0 ln· nJrl 7 . 2  7 . 5  7 . 5  7. 3 

0. 5 7. 4 7. 5 7 . 3  

1 . 0  7. 4 7 . 4  7 . 2  

1 . 5  7 . 4  1 . 2  

2 . 0  7 . 1 

2 . 5  7 . 0  

3 . 0  

3 . 5  

-------------------------·---



SAltPLIN6 DATE 8- 13-84 
VEST SIDE TRANSECT 
pH 

DEPTH 
(KETERSl I A B c D E 

I I I I I I I I I I I 

---- · --- · ---- · ----- · ---- · ------- · --- ·---- · --- · ---- · ----- · 
0 6. 8 

0 . 5  6. 7 
7 

1 . 0  

1 . 5  

2. 0 

7 .0  6 . 7  

6. 9 6. 7 

6 6. 7 

6 6. 5 
>--

6. 9 

6. 8 

6. 6 

6. 5 �� 6. 3 

"�� 2 . 5  

3. 0 

3. 5 

' 
' 

-------------------------------------------

SAltPLIN6 DATE ·B-27-84 
VEST SIDE TRANSECT 
pH 

DEPTH I 
UIETERSt I A B c D E 

I I I I I t I I I 
-- · ----··- · ------ · ---- · --- · ----· -- -- · ---- · --· ······--

6. 6 6 . 8  6 . 8  

0 .5  

1 . 0  

1 . 5  

2. 0 

2. 5 

3 . 0  

3 . 5  

------------------------· ------

6. 8 



SAllPLIN6 DATE 9-10-84 

VEST SIDE TRANSECT 
pH 

DEPTH I 
CKETERS> I A B c D E 

__ 1 ______ 1 _____ : __ __ : _ __ 1 ___ , _ ___ , _____ 1 __ : ___ 1 ___ 1 
0 6. 3 6. 5 

0 .5  6. 5 

1 . 0  

1 . 5  

2.0 

2.5 

3. 0 

3. 5 

---------------·---

SAKPLIN6 DATE 9-24-84 
VEST SIDE TRANSECT 
pH 

DEPTH l 
CllETERS> I A B c 

6.4  6 .4  

6. 4 6. 4 

6. 4 6. 4 

6. 3 6. 3 

6. 3 

6. 3 

--·-----------

D E 
I I I I I I I I I I I _..__ . ____ . __ _ . __ ___ , ____ . _____ . __ , ____ . _ ___ . ____ , ___ . 

0 

0 .5  

1 .0  

1 . 5  

2. 0 

2. 5 

3. 0 

3. 5 



SAllPLIN6 DATE 10-10-84 

llEST SIDE TRANSECT 

pH 

DEPTH I 
UlETERS> I A B c D E 

I t I I I I t I I I I I I I I I I I I I I I -- --- --- - -- - --- - --- -- --- -- -- --- --0 

0 . 5  

1 . 0  

1 . 5  

2. 0 

2. 5 

l. O 

l. 5 

SAHPLIN6 DATE 10-23-84 
MEST SIDE TRANSECT 

pH 

DEPTH I 
CltETERSJ I A 

7 . 7  7 .5  

7 .5  

7 . 4  

-----

B c 

7. 2 7 . 1 

7 . 2  7. 4 

7 . 2  7. 4 

7 . 2 7. 2 

7 . 2  

7. 1 

D E 
I I I I I I I I I I I 

-- · ---- · -- · ---- ·
---- ·-- ·

-- · --- · -- · -- · -- ·  
0 

0 . 5  

1 . 0  

1 . 5  

2 . 0  

2. 5 

3. 0 

l. 5 

·---- ---- - - - ------ ----------- ---- ------------- -



SAJIPLINS DATE 1-3-85 
WEST SIDE TRANSECT 

pH 

DEPTH l 
UIETERS> I A B c D E 

____ : __ �_:_ : ______ ' ------- ----- ' - ------ ---- : ________ ------ ------ ______ I 
6. 5 6 . 6  6. 7 

1 .5 6. 6 

2.0  

2. 5 

3. 0 

3.5  

----------------------- ---------------

SAllPLINS DATE 4-1-85 
WEST SIDE TRANSECT 

pH · 

DEPTH I 
UIETERS> I 

0 

0.5  

1 . 0  

1 . 5  

2 . 0  

2. 5 

l. O 

A B c D E 
I I t I I I I 

--··-- · ---- · --- · ---- · -- · -- · ---- · 

6.9  7.0  6. 6 

7. 2 

---·----



SAKPLINS DATE 4-3-85 
WEST SIDE TRANSECT 

pH 

DS'TH I 
UlETERS> I A B c D E 

__ : ___ , __ , ____ 1 _ __ 1 _____ _ , __ 1 ___ _  , ____ 1 _____ 1 ____ : 
0 

0. 5 

1 . 0  

1 . 5  

2 . 0  

2 . 5  

3. 0 

3. 5 



SAKPLIN6 DATE 7-5-84 

EAST SIDE TRANSECT 
SOLUBL� REACTIVE PHOSPHORUS CONCEHTRATIONS < i n  pp1-P> 

DEPTH l 
tKETERS> I H J 6 F E 

I I I I I I I I 
-------- · -------- · �� · -------- -------- · -------- · -------- · -------- �---- · -------- · --------

0 I '77m 1  
o. s 

1 . 0  

1 . 5  

2 . 0  

2 . S 

3. 0 

3. 5 

SAKPLIN6 DATE 7-30-84 
EAST SIDE TRANSECT 
SOLUBLE REACT IVE PHOSPHORUS CONCEtlTRATJONS < i n  pp1-P I 

DEPTH l 
<"ETERSI I H J 6 F E 

I I ' I I I I I I I 
-------- · -------- · ��-- · -------- · -------- · -------- · -------- · -------- · -------- · -------- · ---� 

0 I 0 , 00 1  0 . 017 0. 001 

o. s 

1 .  0 

1 . 5  0. 006 

2 . 0  

., r 
L , ;;i 

3. 0 

3 . 5 
' ,  



SAnPLIN6 DATE B- 13-84 
EAST SIDE TRANSECT 

SOLUBLE REACTIVE PHOSPHORUS CONCENTRATIONS < i n  pp1-P > 

DEPTH I 
<ltETERS> I H J 6 F E 

I I I t I I I I 
-------- · -------- · -------- · -------- · -------- · -------- -------- · -------- ------ · -------- · --------o i1111111P111171"" ,,,., . .. .  ·. 

0 . 5  

1 . 0  

J . 5  

2. 0 

2 . s 

3. 0 

3. 5 

SAllPLIN6 DATE B-27-84 
EAST SIDE TRANSECT 

SOLUBLE REACTIVE PHOSPHORUS CONCENTRATIONS <in pp1-P> 

DEPTH : 

<nETERS> l H J 

0 0 0 

6 F E 
I I I I I I I I 

(�, 
I 

--- · ----- ---- · ------ ---- · --- · ---- · ----- · ----- · ------- · ---
0 • 0. 005 0 0. 008 

0. 5 

1 . 0  

t . 5  0. 002 

2 . 0  

2 . S  

3 . 0  

3 . 5 
--------------------------------- ---------------- -



SAKPLIN6 DATE 9-1 0-84 
EAST SIDE TRANSECT 

SOLUBLE REACTIVE PHOSPHORUS CONCENTwATI ONS ( i n  ppa-P l 

DEPTH I 
<ltETERSl l H J 

0 . 5  

1 . 0  

1 . 5  

2. 0 

2 . 5  

3. 0 

3. 5 

6 F E 

0 

1 / //11 ,  
I 

------------------------------------------ ------------- --- -----------------------------------------

SAKPLIN6 DATE 9-24-84 

EAST SIDE TRANSECT 

SOLUBLE REACTIVE PHOSPHORUS CONCENTRATIONS Un ppa-Pl 

DEPTH I 
<KETERSl I H J 6 F E 

I f I I t J I I I I I 
-------- · -------- · -------- · -------- · -------- · -------- · -------- · -------- · -------- ·-------- · -------- · 

0 

o . s  

1 . 0  

1 . 5  

2 . 0  

2 . 5  

3 . 0 

3 . 5 

; 0 OJ4 .. . // JI I . •  J ... ,- -:-. -,,_. ........... 
I 
I 

o. oos 0 

. . :0...002 

0 

0 

� 
I 
I 
I 

--------------------------------------------------------



SAllPLINS DATE 10-10-84 

EAST SIDE TRANSECT 
SOLUBLE REACTIVE PHOSPHORUS CONCENTRATIONS ! i n  p�1-P l 

DEPTH : 

!ftETERSl : H J 6 F E 
I t f I t I I t I I I I I I I I I I -- ----- ------ ----- ---- ·-- --- --- ------ --- -----

0 

0 . 5  

1 . 0  

1 . S  

2 . 0  

2. s 

3 . 0 

3. 5 

SAllPLIN6 DATE 1 0-23-84 

EAST SIDE TRANSECT 

SOLUBLE REACTIVE PHOSPHORUS CONCENTRATIONS U n  pp1-Pl 

DEPTH : 
· c"ETERSl l H 

0. 004 0. 004 

0. 007 

6 F E 
I I I I I I I I I I I 

--- · ----- · ---- · ---- · --- · ----- · --- · --- · -- ·-- · --- ·  
0 

o . s  

1 . 0  

1 . S  

2 . 0  

2 . 5 

3. 0 
I I 

3. 5 

-- ---------------- -- ----- - ---- ------ -- --------------------

- · 



SAKPLING DATE 1-3-85 
E�ST S I DE TRANSECT 
SOLUBLE REACT I VE PHOSPHORUS COHCENTRAT l DNS ( i n  pp11-P I 

DEPTH : 

l"ETERS I ; 

0 

0 . 5  

1 . 0 

1 . 5  

2 . 0  

2 . 5 

3 . 0 

3. 5 

H 

(; , 045 

SAMPLING DATE 4- 1-BS 
E�ST SIDE TRANSECT 

J 6 

0 . 005 () 

o . ooe 

SOLUBLE REACT IVE PHOSPHORUS CGNCEtfl'RAT l!JNS < i n  �p�-P l 

DEPTH : 
UIETERSI : 

0 

o . s  

1 . 0  

1 . 5  

2 . 0  

? r 
� · ._I 

3. 0 

3 . 5  

I .  
I 

J 6 

0. 0 1  0 . 04 0 . 0 1  

0 . 0 1  

F E 

0 o . oos 

0 . 002 

0 . 002 

F E 

0 . 0 1  O . Ob 

0 . 0 1  

0 . 02 



SAHPLING DATE 7-5-84 
VEST SIDE TRANSECT 
SOLUBLE REACTIVE PHOSPHORUS CONCENTRATI ONS < i n  pp1-PI  

DEPTH l 
l"ETERSI l A B c D E 

I I I I I I I I I I I 
--- · ------ · ---- · ----- · ---- · ----- · ------ · ----- · ------ · --- · --- · 

0 I 0. 070 0. 1 67 0. 139 0. 169 l 

0 . 5  

1 . 0  

1 . 5  0. 131  

2 . 0  

2. 5 

3. 0 

3. 5 I 

········------------------------------------------

SAHPLIN6 DATE 7-30-84 
llEST · SIDE TRANSECT 
SOLUBl.E REACTIVE PHOSPHORUS CONCENTRATIONS ( in  ppt-PI 

DEPTH l 
l"ETERSI I A B c D E 

I I I I I I I I I I I 
---- · ------- · -------- · -------- · -------- · -------- · ------- · -�--- · -------- · --------J -------- · 

0 

0 . 5  

1 . 0  

1 . S  

2 . 0  

2 . 5  

3. 0 

3 . S  

-------------------- ------------------------------------------------------------------------------



SAtlPLIN6 DATE B-13-84 
WEST SIDE TRANSECT 
SOLUBLE REACTIVE PHOSPHORUS CONCENTRATIONS < in  pp1-P l 

DEPTH I 
C"ET£RSl l A B c D E 

I I I I I I I I t 
---- · ----- · ---- --- · - --- · - -- · ---- · ---- · --- · ---- · ---

0 

0 . 5  

1 . 0  

1 . 5  

2 . 0  

2. 5 

3. 0 

3. 5 

-------------

SAMPLING DATE 8-27-84 

EST SIDE TRANSECT 

---------------------------

SOLUBLE REACTIVE PHOSPHORUS CONCENTRATIONS < in  pp1-Pl  

DEPTH I 
<nET£RSl l A B c D E 

t I I I I I t I I I t 
- -- · ---- · --- · ---- · -- · ----- · ---- · ----- · --- · -- · -- · 0 

0. 5 

1 . 0  

1 . 5  

2 . 0 

2. 5 

3. 0 

3. 5 
---------------------- -------- - - - - - ------------------- ------------------------------------------ -



SAllPLIN6 DATE 9- 10-84 

WEST SIDE TRANSECT 
SOLUBLE REACTIVE PHOSPHORUS CONCENTRATIONS ( i n  pp1-P > 

DEPTH l 
C"ETERSJ l A B c D 

I I I f I I I l 
E 

---- · ----- ------ · ----- · --- · ---- · ---- · ---- · ----- · ----- ----
0 

0. 5 

1 . 0  

1 . 5  

2 . 0  

2. 5 

3. 0 

3. 5 

SAllPLillG DATE 9-24-84 

WEST SIDE TRANSECT 

------------------------

SOLUBLE REACTIVE PHOSPHORUS CONCENTRATIONS <in pp1-P> 

DEPTH l 
UtETERS> l A B c D E 

I I I I I I I I I I I 
-- · --- · -- · ---- · --- · ---- · ---- · --- · -- · ---- · --- · 0 • 

0 0 . 014  0 0 

0. 5 

1 . 0  

1 . 5  0 

2 . 0  

2. 5 

3. 0 

3. 5 

_________ __________ __ ____ .,,.. __ ___________________ ______ _____ __ __________________ ______________ _ 



SA"PLIN& DATE 10-10-84 

liEST SIDE TRANSECT 
SOLUBLE REACTIVE PHOSPHORUS CONCENTRATIONS < i n  pp1-P> 

DEPTH l . 

<"ETERSl l A B c D 
t f l t I I I 

E 

---- · �----- ---- · ------ ----- · ------ · ----- · ---- · ---- · ----- ----
0 I 10 0 . 004 0 . 012  0 . 0 1 0  0 . 004 

0 . 5  

1 . 0  

1 . 5  

2 . 0  

2. 5 

3. 0  

3.5 

SAl1PLlNS DATE 10-23-84 
liEST SIDE TRANSECT 

SOLUBLE REACTIVE PHOSPHORUS CONCENTRATIONS ( in  pp1-P > 

DEPTH l 
(ftETERS) : A B 

0. 007 

--------

c D E 
I I I I I I I I I I I 

-- · -- · --- · ---- · --- · -- · --- · ----- · ---- · ---- · ------ · 
0 0 0 0 0. 002 

0. 5 

1 . 0  

1 . 5  

2. 0 

2. 5 

3. 0 

3 . 5  
---------------- ---- -- ------ --------------------- -- ------------------------ -------- -------



SAKPL I NG DATE 1 -3-SS 
WEST S IDE TRANSECT 
SOLUBLE REAtilVE ?HCS?HOP.US CO!-:CENHAT IOllS ! i n  ppA- F' l  

DEPTH : 
U1£TERSI : A 

0 0 

o . s  

1 . 0  

1 . 5  

2 . 0  

2 . 5 

3. 0 

3. 5 

SAMPLI NG DATE 4- 1-85 

111£ST SIDE TRAltSECT 

c 

Q 0 

0 

SOLUBLE REPitTJVE PHOSPHORUS CONCENTR�TtONS (in ppa-P l 

DEPTli : 
ll'IEiERSl : 

0 

o . s  

1 . 0  

i . S  

2 . 0 

2. 5 

3 . 0  

� . 5 

\ 

A B c 

0 . 0 1  0 . 01 0 . 02 

0 . 01  

0 . 01 

D E 

0 o . cos 

0 . 002 

0 . 002 

D E 

0 . 0 1  0 . 06 

0 . 02 

0 . 02 



SAtlPLIN6 DATE 7-5-84 

EAST SIDE TRANSECT 
TOTAL PHOSPHORUS CONCENTRATIONS ( i n  pp1-P> 

DEPTH I 
I 

l"ETERS> I H J 
I 

6 F E 
I I I I I I 

---
I ____ . ____ . ____ . _____ .. ____ . __ . __ _ 

0 0 . 080 0. 027 0. 038 

o. s 

1 . 0  075 

1 . s  

2 . 0 

2. s 

3. 0 
I I  I 

3 . S  

----------- ----------------·-------- ----------

&Afl>LINS DATE 7-30-84 

EAST SIDE TRANSECT 
TOTAL PHOSPHORUS CONCENTRATIONS l i n  pp1-P> 

DEPTH I 
lftETERS> I H 6 F E 

I I I I I I I I I I I 

--·· -- · ---- · ---- · -- · ---- · -- · --- · -- · ----- · -- · 
0 0. 099 

0. 5 

1 . 0  

1 . 5  0. 145 

2 . 0  

2 . S  

3. 0 

3. S 

--------------------- ------------------



SAltPLIN6 DATE 8-13-84 

EAST SIDE TRANSECT 

TOTAL PHOSPHORUS CONCENTRATIONS t i n  ppa-P> 

DEPTH l 
C"ETERS> I H J 6 F E 

I I t t I I I I I I I 
-- · ---- · -- · ---- · --- · --- · --- · --- · --- · ---- · ----- · 

0 

0 . 5  

1 . 0  

1 . 5  

2. 0 

2. 5 

3. 0 

3. 5 

SAtlPLillS DATE 8-27-84 
EAST SIDE TRANSECT 

TOTAL PHOSPHORUS CONCENTRATIONS ( i n  pp1-P> 

DEPTH I 
C"ETERSJ I H J 

0. 046 0. 040 

----------

6 F • E 
I I I I I I I I I I I 

-- · ---- · ------ · ---- · ---- · ---- · -- ·---- · ---- ·---- · --- · 
0 I 0, 026 0 . 007 0. 004 



SA"1'LIN6 DATE 9-10-84 
·EAST SIDE TRANSECT 
TOTAL PHOSPHORUS CONCENTRATIONS ( i n  pp1-PI 

DEPTH I 
<"ETERSl l H J 6 F E 

t I I I I I f I I f -t 
-------- · -------- · -------- · -------- · ---- · -------- · ---� · -------- · -------- · -------- · -------- · 

-------------------------------- --------------------

SAlfPLING DATE 9-24-84 
EAST SIDE TRANSECT 
TOTAL PHOSPHORUS CONCENTRATIONS l i n  pp1-Pl 

DEPTH I 
CmERSl l H J 6 F E 

I I I I I I I I I 
--- · ------ · --- · ---- · -- · --- -- -- · ----- · -- · --- ·  0 I 0.073 

o. s 

1 . 0  

1 . 5  

2. 0 

2 . 5 

3 . 0 

3. 5 

l. 966 0 

0 . 025 

I 
� I ;.��SO I - ,, �1 11 · · 1 1  I 

I 

------------ - ------------------------------



SAftPLIN6 DATE 10- 10-84 
EAST SIDE TRANSECT 
TOTAL PHOSPHORUS CONCENTRATIONS l i n  pp1-PI 

DEPTH I 
l"ETERS> I H 

0. 5 

1 . 0  

1 . 5  

2 . 0 

2. 5 

l. O 

3. 5 

SAltPLIN6 DATE l-3-85 

EAST SIDE TRANSECT 

J 

TOTAL PHOSPHORUS CONCENTRATIONS l i n  pp1-PI 

DEPTH I 
l"ETERSl l H J 

6 F E 

0. 039 

6 F E 
I I I I I I I I I 

___ . ___ ...... _____ . ____ . ____ . _____ ---- · ---- · --- · ---- · -----0 

0 .5  

1 . 0  

1 . 5  

·2. 0  

2. 5 

3. 0 

3. 5 

-------------------------------------------- - ------------- -



- ·  .. - . . .  · -
. . · � ; 

'. I ',_ :· 

... . 

: .  -· 
· · ": 



SAllPLING DATE 7-5-84 
llEST SIDE TRANSECT 
lOTAL PHOSPHORUS CONCENTRATIONS l i n  pp1-P> 

DEPTH I 

UlETERS> l A B c D 
I 1 I I I 

E 

- - ------ --- · ----- · ---- ----- --- · --- · ------ · ------ ------
0 

0. 5 

t . O  

1 . 5  

2. 0 

2. 5 

3. 0 

3. 5 

SAnPLIMG DATE 7-30-84 
WEST SIDE TRANSECT 
TOTAL PHOSPHORUS tollCENTRATIONS l i n  pp1-P> 

DEPTH I 
l"ETERS> I A B c D E 

I I I I I I I I I I I 
-- ·---- · --- · ---- · ------ · ---- · ----- · ---- · --- · ----- · --- · 

0 I 0, 132 0, 033 0, 082 0, 099 

0.5  

1 . 0  

1 . 5  0 . 1 45 

2. 0 

2. 5 

3. 0 

3. 5 



SAMPLING DATE 8-13-84 

MEST SIDE TRANSECT 
TOTAL PHOSPHORUS CONCENTRATIONS l i n  pp1-PI 

DEPTH : 
<ltETERSI : A B c D E 

' I I t I I 
----- · ----- · --- ------ · ------ · ------- ----- ----- · ------ · ----- ------

0 

0 . 5  

1 . 0  

1 .  s 

2. 0 

2. 5 

3. 0 

3. S 

--------------------------------------------------

SAKPLIN6 DATE 8-27-84 

VEST SIDE TRANSECT 
TOTAL PHOSPHORUS CONCENTRATIONS ( i n  ppt-PI 

DEPTH : 
UIETERSI : A B c D E 

I I t I I I I I I 
-- · ----- · ----- · ---- ----- · ---- · ---- · ---- · --- · --- · --

0 • 0 . 027 0. 006 0 . 0 1 6  0. 004 

0.5  

1 . 0  

1 . S  0 . 0'33 

2 . 0  

2 . 5  

3. 0 

3 . S  



SAllPLIN6 DATE 9-10-84 
WEST SIDE TRANSECT 
TOTAL PHOSPHORUS CONCENTRATIONS ! i n  pp1-PJ 

DEPTH : 
("ETERSl : A B c D E 

t I I I I I I I 

-------- · -------- · -------- · ------ · -------- · -------- · -------- · -------- -------- -------- · --------
0 • 0 . 008 o. oos o . oso 0 . 01 1 

0 . 5  

1 . 0  

1 . S  

2 . 0  

2 .S  

. 3. 0 

:s. s 

--------------------------------------

SAKPLIN6 DATE 9-24-84 
WEST SIDE TRANSECT 
TOTAL PHOSPHORUS CONCENTRATIONS t i n  pp1-PJ 

DEPTH : 
!KETERSl I A B c D E 

I I I I I I I I I t 
--- · ---- · ------ · ------ · ---- · ---- · --- ·---- ---- · --- · ---- · 

0 

o . s  

1 . 0  

1 . S  I 

2. 0 

2 . S  

3 . 0  

3 . 5 

----------- -- -------------- ----------- ------------ - - --------- ---- . 



SAltPLIN6 DATE 10-10-84 

MEST SIDE TRANSECT 
TOTAL PHOSPHORUS CONCENTRATIONS ( i n  ppa-P> 

DEPTH t 
UtETERSl I A B c D E 

t I I I I I I I I 

-------- · -------- · -------- · -------- · -------- · ---�--· -------- · -------- -------- · -------- · --------
0 

o. s 

1 . 0  

1 . s  

2. 0 

2 . �  

3. 0 

3 . 5  

SAKPLINS DATE 1-3-85 
WEST SIDE TRANSECT 
TOTAL PHOSPHORUS CONCENTRATIONS l i n  ppa-Pl 

DEPTH I 

(lt£TERS> I A B c D E 
I I I I I I I I I I I 

----� · -------- · -------- · -------- · -------- · -------- · -------- · -------- · -------- · -------- · -------- · 
0 

o. s 

1 . 0  I 
I 
,, 
I 

1 .  s 

2 . 0  

2. 5 

3. 0 
, ,. . : I 

3. 5 

-- -- -------- -- ---------- ------ ---- -- -- ------ ---- ---- ---- -- ----------- - ------ ---- ------ -- -- -- ---- ---



SA"?L ING DATE 4- 1 -BS 

NEST SIDE TRANSECT 
TO\Al PHOSPHORUS CONCENTRATI ONS l i n  ppa-Pl 

DEPTH : 
UITTERSl : A B D E 

I 
. I 

-- --- - -- ------- - --- - -- -- -------- - - - - - - - - -------- -------- - - - - - -- - ---- - - - - - - - ----- - - - - -- - -
0 O . Ol 0 . 05 0 . 0'3 0 . 03 0 . 05 

0 . 5  

1 . (1 

1 .  5 0 . 04 

2 . 0  

2 . � 

3. 0 0 . 04 

3 . 5  
-------------- - - - --- ---- - - - - - - - - ---- - - -- - - ---------------- -- - - - - - - - - --------- ------------- ---------



SAllPLIN6 DATE 8-13-84 
EAST SIDE TRANSECT 
NH CONCENTRATIONS t i n  pp1-N> 

DEPTH l 
CKETERS·> l H J 6 F E 

I 1 I I I I I I I I I I I I I I t 1 I I --- --- ------ ------ ------ --- ----- - ---- --- --- ---0 I 

� I I  

0. 5 

1 . 0  

1 . 5  

2. 0 

2. s 

3. 0 t 

3 . 5  

SAllPLIN6 DATE 8-27-84 
EAST SIDE TRANSECT 
NH CONCENTRATIONS <in pp1-t1> 

DEPTH l 
CllEtERSI l H J 6 F E 

I I t I I t I I I I 
-- · -- · -- · ---- · --- · --- · -- · -- · -- · -- · --

--------- ------------------------------



SAtlPLING DATE 9· 10-84 
EAST SIDE TRANSECT 
NH CONCENTRATIONS l i n  pp1-N> 

0 . 5  

1 . 0  

1 . 5  

2. 0 

2 . s  

3. 0 

3 . 5  

SAtlPLIN6 DATE 9·24-84 

EAST SIDE TRANSECT 
NH CONCENTRATIOMS <in pp1-tO 

DEPTH : 
UtETERS> l H 

0. 169 

t 7,  
I 

J 6 F E 
t I I I I I f I I I I 

--- · --- · ---- · ------ � ---- · ----- ·----- · --- · ---- · --· ----- · 
0 llJ /1 1 11 n -•/J...- ,  0. 283 0.250 0. 234 

0. 5 

1 . 0  
, , .. �.-....� . .  -.... f ' {  .. 

1 . 5  0 . 237 

2 . 0 

2. 5 

3. 0 

3. 5 

-------- -- ----------- ----- ----------------- ---------



SAJU>LIN6 DATE 10-10-84 
EAST SIDE TRANSECT 
NH CONCENTRATIONS ( i n  pp1-N > 

DEPTH I 
tKETERS> : H J 6 F E 

t I f I I I I I I I I 

-------- · ------ · ---� · ------ · -------- · -------- · -------- · ------- - · -------- · - ------- · ------ · 
0 

0. 5 

1 . 0  

1 . 5  

2 . 0  

2 . 5 

3. 0 

3. 5 

SAltPLIN6 DATE 10-23-84 
EAST SIDE TRANSECT 
NH CONCENTRATJONS ( in  pp.-NI 

DEPTH I 

'"ETERSl : H 

0 . 038 

0. 084 

J 6 F E 
I I I I I I I I I I I 

--- · --- · --- ·---- · --- · ----· -- ·----- · ---- · ----- · ---- · 
0 0 . 013 

0. 5 

1 . 0 

1 . 5  0 . 058 

2 . 0  

2. s 

3. 0 

3. S 

---------------------------------------------------------



SA�LIN6 DATE 1 -3-BS 
EAST S IDE TRANSECT 
NH CONCENTRAT IONS ( i n  pp1-Nl 

DEPTH : 
I KETERSl : H 

0 !l. 1 6e 

o . s  

1 . 0  

1 c: . . , 

2 . 0 

2 . 5  

3. 0 

3 . 5  

�PLI MS DATE 4-1 -BS 
EAST SIDE TRANSECT 
NH CONCENTRATIONS < i n  pp•-N l 

DEPTH : 
IKETERSl l H 

J s F E 

0 . 067 0 . 054 0. !14 1  0 . 063 

0 . 087 

0 . 06 1  

(I . OSI 

J 6 F . 
I I ·t I I t t 

------- · ------ ·----- · ----- \ ----- ------- -- ------ . ------ ------ ' ------- '  

0 0 . 19 0 . 1 9  o . os 0 . 02 0 . 04 

o . s  o . os 

1 . 0  0 . 02 

1 . 5  0 . 06 

2 . 0 
� " 
'- • " 

3. 0 0 . 05 

3 . 5 



SAtlPLI N6 DATE B-13-84 
llEST SIDE TRANSECT 
NH CONCENTRATIONS ( in  pp1-N> 

DEPTH l 
UIETERSJ I A B 

I t I I 1 
c E 

--- · --- · -- · ----- · --- · --- -- -- -- -- ----
0 

0. 5 

1 . 0  

1 . 5  

2 . 0 

2 . 5  

3 . 0  

3 . 5  

------------------------ ----

SAtlPllN6 DATE 8-27-64 
llEST SIDE TRANSECT 
NH CONCENTRATIONS < in  pp1-N>  

DEPTH l 
lKETERS> I A B c 

·-------------

D E 
1 t I t I I I I I 1 I 

-- · ---- · --- · ---- · --- · -- · --- · --- · ----- · --- · --- · 
0 

0 . 5  

1 . 0  

1 . 5  

2 . 0 

2 . 5 

3. 0 

3. 5 

--�-------------------------- ----------- -----------------



SAllPLING DATE 9- 10-04 
iEST SIDE TRANSECT 
NH CONCENTRATI ONS l in  ppt-N> 

DEPTII I 

l"ETERSJ I A 8 c D E 
I I t I I I I I I I I 
I I I I I I I t I I I 

--- --- -- -- ---- --- --- ---- --- - - ----- ----
0 

0. 5 

1 . 0  

1 . 5  

2. 0 

2. 5 

3. 0 • 

3. 5 

SAltPLlN& DATE 9-24-84 
iEST SIDE TRANSECT 
NH CONCENTRATIONS l i n  pp1-N> 

DEPTH I 

OIETERS> I A 

0 . 228  

8 

1 
I 0. 199 0. 217  0. 198 

0. 1 69 

'---- ------------

c D E 
I I I I I I I I I I I 

--- · --- · --- · ----- · --- · ---- · -- · --- · ---- · --- · -- --- · 
0 

o . s  

1 . 0  

1 . s  

2. 0 

2. s 

3 . 0  

3. 5 

--------------------------------------------------�-----------------------------------------------



SAl1PLIN6 DATE 10-10-84 

WEST SIDE TRANSECT 
.NH CONCENTRATIONS ( in  pp1-N> 

DEPTH I 

Ut£TERS> I .A B c D E 
I I I I . I I I 

----- · -------- -------- · -------- · -------- · -------- · -------- -------- · -------- ----- · --------

---------------------------------------------·-----

SAJU>LIN6 DATE 10-23-84 

IEST SIDE TRANSECT 
NH CONCENTRATIONS <in  pp1-N> 

DEPTH I 

(ft£TERS> I A B c D E 
I I I I I 1 I I I I I 

-- · ---- · ----- · -----· ---- · ----- · ---- ·--· --- · --- · --- · 
0 

o . s  

1 . 0  

1 . s  

2 . 0  

2. 5 

3 . 0  

3. 5 

------- -------- -- ---- ------ ------------- -------------------------------------------------- -



SA"PL ING DATE 1 -3-85 
MEST SIDE TRANSECT 
NH CONCENTRATIONS < i n  pp1-H l 

DEPTH : 
U IETC:RSl : A 

(I 0 . 046 

0 . 5  

1 . ()  

1 . 5  

2 . 0 

2 . 5  

3 . 0  

3 . 5  

SAX?L ING DATE 4- 1 -35 
WEST SIDE T?.ANSE:T 
NH CCNCENTR�T lllNS Uri pp �-t4 l 

DEPTH : 
ll•trERSl : 

(l 

0 . 5  

1 . 0  

1 .  5 

2 . 0  

2 . 5  

3 . 0  

.,. .. .,j , J 

O . C6 

B c D E 

0 . 037 0 . 032 0 . 063 

(1 , (132 

0 . 045 C . 06 1  

o . oe1 

B c 0 

0 . 02 o . �3 0 . 02 0 . 04 

0 . 02 

0 . 02 

0 . 06 

0 . 05 



APP END I X  G :  

N03--N02- Ca t a  



SAKPLING DATE 7-5-84 

EAST S I DE TRANSECT 

HO -NO CONCENTRAT IONS t i n  pp1-Nl 

DEPTH 

<KETERSI I H J 6 F E 
I I I f I I I I f I I 

-------- · -------- · -------- ' -------- · --- ----- · -------- · -------- · -------- · -------- · -------- · -------- · 

0 
r 

SAKPL IH6 DATE 7-30-84 
EAST Sil!E TRANSECT 

NO -NO CONCENTRAT IONS ' i n  ppa-Nl 

DEPTH 
01£TERSI : H 

1 .  608 1 . 590 t . 608 

J F E 
I I I f I 

----• ••••• •-• •••••-• ••••••- ' • •- ••• ----- ' •••••-• ••-•••- ' ••-•••• I --•-•• f - - - -• 

0 1 . 966 1 . 6S7 1 . 369 69 

0.5 

1 . 0 

1 . 5  2 .  � 4  9 4  , 

2 .  (J 

2 . 5  

3. 0 
"' , I 

I 

3 . S  
------------------------------- ----------------------------------------------------------------



SAMPLING DATE 6-1 3-64 

EAST SIDE TRANSECT 
ND -NO CONCEIHP.ii T I ONS [ i n  pp1-l4l 

DEPTH 

<nETERSl l H J 6 F E 

---- ---- -------- --- ----- -------- -- --- --- ----- --- ----- --- -------- -------- ---- ---- --- -----
0 

0 . 5  

1 . 0 

1 . s 

2 . 0  

., i: .. .  J 

3 . (1  

3 . 5  

SAMPLING DATE 8-27-84 
EAST SIDE TRANSECT 
NO -NO CtlNCENTRATIDNS H n  ppa-Nl 

DEPTH 
< KETERS> I H 

., 1 . 359 1 ;  4 1 0  1 . 375 

1 . 303 

J 6 f E 
I I 'I t I 1 I I t 
I t I t I I • I I t -------- -------- -------- -------- - - - -- - - - -- ------ -------- ----- --- - ------- -------- --------0 

o . s  

1 . 0  

1 . 5  

2 . 0  

2 . 5  

3 . 0  

3 . 5  

: >; r ,2 "J7� rrrr:r,, 
I 
I 

1 . 994 I . SSS 1 . 725 

----- -- - - - - --- - -- - - - - - - -- - - - - - - - - -- - --- - - -- --------- ---- - -- ---- -- --- - - --- ---- -- - - - - -- -- ------- --- --



SA"PUN6 DATE 9-1 0-84 

EAST SIDE TRANSECT 
NO -NO CDNCENTR�TIONS ! i n  ppa-N l  

DEPTH 
<KETERS > l H J 6 F E 

--- ---- - ---- ---- -------- -- - ----- ------- - -- -- - - -- ------ -- ---- ---- -------- --- - -- -- --------
0 ' .. 

o . s  

1 . 0  

l . 5  

2 . 0  

2 . 5  

3 . 0  

3. 5 . : 

I I 

SAKPLINS DATE 9·24-84 

EAST SIDE TRANSECT 
HO -NO · CONCENTRAT IONS < i n  pp1-Nl 

DEPTH 
lKETERSl l H 

2 . 1 48 2 .. 1 09 1 . 693 

1 . 868 

J 6 F E 
I I I I I I I I I t 

___ _____ . ________ , ________ . ______ _ _ , ____ ___ _ -------- · ---�-- · ----- --- · -------- · -------- · --- --- - - ' 0 I 1 . 896 2 . 1 1 8 1 . 725 

o.s  

1 . 0 

1 . 5 1 . 366 

2 . 0  

2 . 5  

3 . 0  

3 . 5  



SAHPLI NS DATE 10- 10-84 
EAST SIDE TRANSECT 
NO -NO COHCENTRAT I ONS l i n  pp1-Nl 

DEPTH 
IHETERS> : H J 6 F E 

' ' 
-------- · -------- -------- ----- --- -------- - - - - - - - - ------- - ---- - --- · - ---- - - - -------- --------

SAKPLINS DATE 10-23-84 
EAST S IDE TRANSECT 
NO -NO CONCENTRAT IONS l i n  pp1-Hl 

DEPTH 
<METERS> : H 6 F E 

I I I I I I I I I I I 
________ . ________ . _____ _._ . ________ . ________ , ________ . ________ . _�---- · -------- · -------- · -------- ·  

0 

0 . 5 

1 . 0  

1 . 5 

2 . 0  

2 . S  

3 .0  

3 . 5  

' 
, 

· I 
I 

1 . 627 1 . 626 1 . 627 

1 . 676 

,,, ,,, , I 
I 



... 

SA"PLING DATE 1 -3-BS 
EAST S IDE TRANSECT 
MO -NO CONCENTRATIONS ! i n  pp1-N l 

DEPTH 
( KETERS l l H J 6 F E 

1 I I I f 1 f I I I I 1 1 I ' t I I I I I I 
- - -- ---- - -- - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - -------- - - ----- - - - -- -- - - - -�--- ------- -0 3. 632 

o .s  

1 . 0  

l .  s 

2 . 0 

., " ... . J 

3. 0 

3 . 5  

SAKPL IN6 DATE 4-1-85 
EAST SIDE TRANSECT 
NO -Ntl CONCENTRAT IONS ( i n  pp1-N l  

H 

3. 2 1 4  

• 
" 

2 . 40 1  2 . 1 1 6 2 . 962 

3 . 158 

1 . 969 

1 .  961  

1 .  961 

6 F E 
I I I 1 I I t I I 

-------- ' -------- · -------- · -------- · -------- -------- · -------- · -------- · -------- · -------- · --------
0 3 . 4  4 . 5  2 . 7  3. 6 4 . 1 

0 . 5  2 . 7  

1 . 0  3 . 6  

1 .  5 2 . 8  

2 . 0  

2. 5 

3. 0 3 . S 

3 . 5  

' . 
I 



SAKPL IN6 DATE 7-5-84 
WEST SIDE TRANSECT 
NO -NO CONCENTRATIONS ( i n  pp1-N> 

DEPTH l 
<METERS> l A B c D E 

---- --- ------- _______ : ___ ____ _ ___ _ : _ ___ _ ------ ------ ' ----- ..;._ __ _ : 
0 

o . s  

1 . 0  

1 . S  

2 . 0  

2. 5 

3. 0 

3. 5 

SAKPLIK6 DATE 7·30-84 
llEST SIDE TRANSECT 
llO ·NO toNCEtlTRATIONS < in  pp1-N> 

DEPTH : 
tKETERS> l A 

. 632 

B c D 

1 . 608 

l . 60B 

, , ,,,, 

E 

I 
I 

I I I I I I I t --- · --- --- •••••-• ' ·---•• ' ·•--••• ----- · ---- · --- · ------ · ---- I 
0 1 . 701  1 . 369 69 

0. 5 

1 . 0  

1 . S  2 . 94 94 . 

2 . 0  

2 . S  

3. 0 ) . 637----J .,,,,. ,,.,,. ,,.,,, . 
I 

3 . 5 

--------------------------------------�------------------------------------------- -----------------



SAl1PLIN6 DATE 8-13-84 

WEST SIDE TRANSECT 
NO -ND CONCENTRATI ONS < i n  pp1-N l 

DEPTH : 
<KETERSl l A B c 

0 : - 1 . 408 1 . 258 1 . 330 

, 777771 I'/�, o . s  

1 . 0  

1 . 5 

2 . 0  

2. 5 

3. 0 

3 . 5  

I 
/ /  : , ....... .... ) . 286 

I .... ,� I / I'  
l "r , , ) • 00 

, ,  
" " "  

D E 

1 . 416 1 . 375 

:J . 393 ,. 
1 . 303 

... 

------------------�----------------���-------------------------�-------------------------

SAKPLIN6 DATE B-27-84 
WEST SIDE TRANSECT 
MD -ND CONCENTRAT IONS ( i n  pp1-Nl 

DEPTH l 
UiETERSl :  A B c D E 

I I I I I I I I I 
-------- · ---�- · -------- · -�---- · --�---

-
--�- · ----

--
-

-
·

-
------- · �---- · -------

-
· -

---
-

-
--0 

0. 5 

1 . 0  

1 . 5  

2 . 0  

2. 5 

1'"7"rT1 . 912 1 . 766 1 . 876 1 . 733 · · 1 1 ( (� - - ,, �) . 725 . ,,�;
796 

�.:724 

1 . 725 . 

1 .  715  

3 .0  -
- • 028---.J ,,,, / / ,. ,.,... , 

I 

3 . 5  
---------------- --------------- - -------------- - - ------- - - - -------------- -- ---- ------------ -- ---- -- -



SAHPLINS DATE 9- 10-84 
VEST SIDE TRANSECT 
NO -NO CONCENTRATlONS tin pp1-N> 

DEPTH 
lHETERS> l A B ·c D E 

I I I I I I I I I I I 
-------- · -------- · -------- · -------- · -------- · -------- · -- - - ---- · -------- · ��--- · - - ------ · -------- · 0 

0 .5  

1 . 0 

1 .  5 

2 . 0  

2. 5 

3. 0 

3. 5  

�1.697 1 . 587 1 . 966 1 . 619  :' / �  : . , ,�,J.546 : ... � l r ,..,..,,. 1 . 724 

,..�) .7 1 5  

SAHPLINS DATE 9-24-84 
VEST SIDE TRANSECT 
HO -NO COllCENTRATIOMS Un pp1-tU 

DEPTH 
<KETERS> l B t D 

1 . 693 

1 . B6S 

I .- I �J.562_..J 
,. ,, ,,. I' I',,,, 

I 

E 
I I I I t I I 

---- , ____ ---- · ----- · ------- · ------- ---- · ----- --- · ---- · --�---0 

0 .5 
1 . 0  

1 . S  
2 . 0  

2. 5 

3 . 0  

3. 5 

l 1 .  7 
,7777i ,, "'" I I' /' ;' : , , , �  

1 . 953 1 . 930 1 .  782 1 . 725 

1 . 366 

..... 
...... 1 . 644 ; 

",. ... ,.,. ;> ..... , 
I 

-- - - -- ---------- -- ---- -- - --- --- - ----- - -- ---- -- -- - - - - -- - - -------- -- -- ------- - -- -- -------- ------ ---- -



SAMPLING DATE 10-10-84 
WEST SIDE TRANSECT 
NO -NO CONCENTRATIONS ( i n  pp1-N> 

DEPTH 
l"ETERS) I  A B c D E 

I I I I I I I I I I 1 
-------- · -------· - · -------- · -------- · -------- · �---- · -------- · -------- · -------- · -------- · -------- · 

0 I 0 2 . 065 2 . 0 1 1 1 . 9n 1 1 / ( /f/� 
0. 5 

I ( / 
I ' "  " ,..1 . 912 
I / �  

1 . 0  

1 . 5  

I /� / / �  I " <" r ").�0 4 
I' , 

. 
r r " '" 7&9 ,,, 

2 . 0 

2 . 5  

3. 0 

3. 5 

SAllPLIN6 DATE 10-23-84 
llEST SIDE TIWlSECT 
NO -NO CONC£MTRAT10NS ( i n  ppa-Nl 

DEPTH 
UlETERS) I A B c D 

1 . 863 

3 . 052 

E 
I f I I 1 t I I I I I 

-------- · -------- · -------- · -------- · -------- · -------- · -------- · -------- · -------- · -------- · -------- · 0 

0 . 5  

1 .  0 

1 .  5 

2. 0 

2 . 5  

3 . 0  

3 . 5  
- - -- -- ------------ -------------------- ---------------------------------------- ------ ---------------



SAKPLIKG DATE 1-l-85 

llEST SIDE TRANSECT 

NO -HO CONCENTRATIONS ( i n  pp1-N > 
- · 

DEPTH I 
(JlETERSl l A B c D E 

I I f I I I I t 
�----- -------- -------- · -------- · -------- · -------- · -------- · -------- · -----� ' -------- · -- ---� 

(I l .  725 

0 . 5  

1 . 0  

L S  

2 . 0 

2 . 5  

3. 0 

3. 5 

SAKPLING ·DATE 4- 1-SS 

WEST SIDE TRANSECT 

NO -NO CONCENTRATIONS Un pp1-Nl 

DEPTH : 
(tlETERSl l 

3. 150 

2. 995 

2. 938 2. 995 2 . 962 

2 . (142 

2 . 848 1 . 96 1  

1 . 961 

c D E 
I I ·  I I I I I I I t 

--•-• ' --- • ----- 1 -·--••• ' ··-- ' --••••- ' -··-- t ----- I --•••• ' ----- --··- t 

0 2 . 2  2 . 6  3 . 3  3. 3 4. t 

0 . 5 3. 8 

1 . 0  2 . 2 

1 .  s 4 . 1 4 . 1 

2 . 0  

2 . 5 

3 . 0  2 . 8  

3. 5 



A P P END I X  H :  

Mu l t l p l e  Reg r e s s i on S t a t i s t i cs 



KULTIPLE REGRESS ION FOR NI TRATE 

KAX IHUK R-SQUARE I KPROVEHENT FDR DEPENDENT VARI ABLE POND 

STEP l VARI ABLE SPR I NG ENTERED 

DF 

REGRESS JON l 
ERROR 7 

TOTAL 8 

INTERCEP1 

SPRING 

B VALUE 

0 . 04 1 75127 

1 . 6 1 946239 

R SQUARE = 0. 7701 7205 C tP >  = 0 . 93705767 

SUH OF SQUARES KEAN SQUARE F 

1 . 77824 1 68 1 . 77824 168 23. 46 

0. 5306472i 0 . 07580674 

2 . 30888889 

STD ERROR TYPE I I SS .f 

0 . 33437 1 6 1 1 .  77824 1 68 23. 46 

PROB>F 

0 . 00 1 9  

PROB>F 

0 . 00 1 9  
------------------------------------------ ------------- ---------------------- ---�---------------- ----
THE ABOVE HODEL IS THE BEST 1 VARIABLE HODEL FOUND. 
EQUATION :  CPol = 1 . 6195•CSl  + 0 . 04175 

----------------------------------------------------------
HULTIPLE REGRESSION FOR NITRATE 

KAX IHUH R-SQUARE IKPRDVEKENT FDR DEPENDENT VARI ABLE POND 

STEP 2 VARIABLE CREEK ENTERED R SQUARE : 0 . 7949452 1 C <P>  = 2. 297 10207 

DF SUH OF SQUARES ltEAN SQUARE F PRDB>F 

REGRESSION 2 l . 83544016 0.91772008 1 1 . 63 0. 0086 

ERROR 6 0 . 47344873 0. 0789081i 

TOTAL 8 2. 30888889 

B VALUE STD ERROR TYPE J I  SS F PROB>F 

INTERCEPT 0. 1 1868905 
CREEK 0. 280 1 6160 0 . 32906 1 63 0 . 057 1 9848 'O. 72 0. 4272 
SPRING 0 . 280 1 6160 0 . 66870063 0 . 2252457 1 2 . 85 0 . 1 421  

---- ---------- -- ------ ------------------------------------------------ -- -- -- -- ------------ ---- ------ --- ---THE ABOVE HODEL IS THE BEST 2 VARIABLE HODEL FOUND . 

EQUAT ION :  (Pol = 0 . 2S016•CCl + t . 129B•CSl  + 0 . 1 1 869 

CPol·;
-�;;;;�;t;;ti��-r;·Po;;d

---------------------------------------------------------------------

csJ = concentrat i on i n  Spr i ng 
CC J  = concentr at i on i n  Creek 

CPi l = concentr at i on in Pi pe 



HULTIPLE REGRESS I ON FDR NI TRATE 
HAX IKUK R-SQUARE IKPRDV�ENT FDR . DEPENDENT VARIABLE POND 

STEP 3 VARIABLE PIPE ENTERED 

REGRESSION 
ERROR 
TOTAL 

INTERCEPT 
CREEK 
SPRING 
PIPE 

DF 

3 
s 
8 

B VALUE 

0. 008(,8825 

. 0. 29331210  
0. 88509557 
0. 344407 1 3  

R SQUARE = 0. 80644625 

SUK OF SDUARES KEAN SQUARE 

1 . 06199479 
0 . 44689410 
2 . 30888889 

STD ERROR 

0 . 351 04420 
0 . 84 1 44743 
0 . 6 3 1 8577 1 

0. 6206649:> 
0. 08937882 

TYPE l I  SS 

0 . 06239804 
0 . 09889196 
0 . 02655463 

THE ABOVE HODEL IS THE BEST 3 VARIABLE KODEl FOUND . 
EQUATION: CPol = 0 . 2933 1 •CCl  + O.BSS 1 0E[Sl  + 0. 3444 l •CPi l + 0 . 00869 

C <P>  = 4 . 00000000 

F 

6 . 94 

F 

0 . 70 
1 . 1 1  
0 .30 

PROB>F 

0 . (1312 

PROB>F 

0 . 44 1 5  
0 . 34 1 0  
0 . 609 1 

--------------------�----- ------------ -------� -------------------------------------------------- -- ------
CPol = concentr ati on in Pond 

CSl = concentrati on i n  Spri ng 
CCl = concentr ati on in Creek 

CPi l = c oncentr ati on in Pi pe 



KUL T l PLE REGRESS J ON FOR Al1110N IA  
11AX IHUl1 R-SQUARE IHPROVEHENT FOR DEPENDENT VARI ABLE POND 

STEP 1 VARIABLE P IPE ENTERED R SQUARE = 0. 226682 14 

DF 
REGRESSION 1 
ERROR 6 

TOTAL 7 

INTERCEPT 
P JPE 

B VALUE 

0 . 02 1 49972 
2. 09394454 

SUI! OF SQUARES 

0 .01325807 
0. 04522943 
0. 05848750 

STD ERROR 

1 . 5789 1 925 

THE ABOVE HODEL IS THE BEST 1 VARIABLE HODEL FOUND. 
EQUATION: CPol = 2. 0939• CPi l + 0 . 02150 

HEAN . SQUARE 

0.01325807 

0 . 00753824 

TYPE J I  SS 

0 . 0 1325807 

HULTIPLE REGRESSION FDR AllHONIA  

C !P >  = 2 . 64310309 

F 

1 . 76 

F 

1 . 76 

HAXIHUll R
-
SQUARE ltlPROVEllENT FOR DEPENDENT VARIABLE POND 

STEP 2 VARIABLE SPRING ENTERED R SQUARE = 0. 28924999 C !P >  = 4. 1 0562074 

DF SUK OF SQUARES llEAN SQUARE F 

REGRESSION 2 0 .01691751 0 . 00845875 1 . 02 
ERROR 5 0 . 04156999 0.00831400 
TOTAL 7 0. 05848750 

B VALUE STD ERROR TYPE I t  SS F 

INTERCEPT 0. 034 14821 

SPRING -0. 09 17041>2 0. 13822577 0 . 00365944 0.44  
PIPE 2. 25 194035 1 . 67518738 0 . 0 1502439 1 . 8 1 

PROB>F 

0 . 2330 

PROB >F 

0 . 2330 

PRDB>F 

0. 4259 

PROB>F 

0 . 5364 

0. 2366 

-�----------------------------------------------------------------------------------
�------------------EQUAT ION: CPol = -0 . 09 1 70 C S l  + 2 . 25 1 9 C P i l + 0 . 034 1 5 

(p�j-;�����t��ti����-Po�d--------------------------------------------��------------------�----------� 
CSl = concentr at i on i n  Spr i ng 
CCl = conc entr a t i on i n  Creek 

CPi l = concentrati on in Pi pe 



IUJLTIPLE REGRESS ION FOR A"llONIA 
HAX I HUK R-SQUARE IKPRDVEKENT FDR DEPENDENT VARIABLE POND 

STEP 3 VARIABLE P IPE REPLACED BY CREEK R SQUARE = 0 . 53434976 

DF SUI! OF SQUARES 

REGRESSION 2 0.03125278 
ERROR 5 0 . 02723472 
TOTAL 7 0.05848750 

B VALUE STD ERROR 

INTERCEPT 0 . 10 152649 
CREEK 1 . 00431 1 86 0 . 43258304 
SPR ING -0 . 43532890 0 . 1 9408361 

THE ABOVE HODEL I S  THE BEST 2 VARIABLE llODEL FOUND . 
EQUAT ION� CPol = 1 . 0043tCCJ  - 0. 43533tCSl  + 0. 10153 

HEAN SQUARE 

0 . 01562639 
0 . 00544694 

TYPE I I  SS 

0 . 02935966 
0 . 02740376 

C <P l  = 2 . 0001 1 779 

F PROB>F 

2 . 87 0 . 1 480 

F PROB>F 

S. 39 0 . 0679 
S .03  0 . 07 49 

----------�------------------------------------------�---------------------------------------------------MULTIPLE REGRESSION FDR AHHDNIA 
llAX IHUK R-SllUARE lllPROVEllENT FOR DEPENDENT VARIABLE POND 

STEP l VARIABl.E PIPE ENTERED R SQUARE = 0. 53436347 C (P)  = 4 . 00000000 

DF SUit OF SQUARES KEAN SQUARE F PRDB>F 

REGRESSION 3 0.03125358 0.01041786 1 . 53 0.3365 
ERROR 4 0 .02721392 0 . 00680848 

TOTAL 7 0 .05848750 

B VALUE STD ERROR TYPE 1 1  SS F PROB>F 

INTERCEPT 0 . 10065178 
CREEK 0 .99899454 0 . 68845100 0 . 01 433607 2 . 1 1  0 . 2204 
SPRING -0. 43364444 0. 26678728 0 . 0 17988 19  2 . 64 0. 1 794 
PIPE 0 . 0234 19 10  2. 1 5793532 0. 00000080 0 . 00 0 . 97 1 9  

-----------------------�--------------------------------------------�-----------------------------------THE ABOVE HODEL IS THE BEST 3 VAR IABLE llDDEL FOUND. 
EQUATION: CPol = 0 . 99899•CCl - 0 . 43364tCSl + 0 . 0234 1• CPi l + 0 . 10065 

[p;j-;�oncent�ti��;-Po�d-'------------------------------------------�---------------------------------­
CSl  = concentrati on i n  Spr i ng  
CC l  = concentr it ion i n  Creek 

CP i l = concentr at i on in Pi pe 



KULTIPLE REGRESS ION FOR TOTAL PHOSPHORUS 
KAX IKUK R-SQUARE IKPROYEKENT FOR DEPENDENT VARIABLE POND 

STEP 1 VARIABLE CREEK ENTERED 

REGRESSION 
ERROR 
TOTAL 

INTERCEPT 
CREEK 

DF 

1 
7 
8 

B VALUE 

0 . 04026442 

0 . 1 5745192 

R SQUARE = 0 . 47665593 

SUK OF SQUARES KEAN SQUARE 

0 . 00252098 

0 . 0027679 1 

O. OOS2BB89 

STD ERROR 

0 . 06235770 

0 . 00252098 

0. 00039542 

TYPE I I  SS 

0. 00252098 

THE ABOVE IUJDEL IS THE BEST 1 VARIABLE HODEL FOUND . 
EQUATION: CPol = 0 . 1 S745• CCl  + 0 . 04026 

C IP >  = 0. 34 1 1 0974 

6.38 

F 

6 . 38 

MULTIPLE REGRESSION FOR TOTAL PHOSPHORUS 
ltAXIltUH R-SQUARE IHPRDVEKENT FDR DEPENDENT VARI ABLE POND 

STEP 2 VARIABLE P IPE ENTERED R SQUARE = 0 . 50605960 C IP> = 2 . 04102374 

OF SUit OF SQUARES HEAN SQUARE F 

REGRESSION 2 0 . 00267649 0 . 00133825 3.07 

ERROR 6 0. 00261 240 0 . 00043540 

T1>TAL 8 0. 00528889 

B VALUE STD ERROR TYPE 1 1  SS F 

INTERCEPT 0. 04473968 

CREEK 0. 20635983 0. 10477917 0. 00168884 3. 88 

PIPE -o. 63603769 l . 06425018 0 . 000 15551 0 . 36 

PROB>F 

0 . 0395 

PROB>F 

0 . 0395 

PROB>F 

0. 1 205 

PRDB>F 

0. 0964 

0 . 57 1 9  

---------------------------------------------------------- -------------------------------- -------------- --- -THE ABOVE HODEL IS THE BEST 2 VARIABLE ltODEL FOUND . 
EQUATION: C Pol = 0 . 20636tCCl - 0 . 63604•CPi l + 0. 04474 
-� -------------- -�------ ------ -- ---- ------- ----------- ------------ -- ---- ------ ---------- ----------------[Pol = concentrat i on in Pond 
CSJ = concentration in Spr ing 
CCJ • concentrat i on in Creek 

CPi l • concentr ati on in Pipe 



KULTI PLE REGRESSION FDR TOTAL PHOSPHORUS 
KAX IKUK R�SQUARE IKPROVE11ENT FOR DEPENDENT VARIABLE POND 

STEP 3 VARIABLE SPRING ENTERED 

REGRESSION 
ERROR 
TOTAL 

I NTERCEPT 

CREEK 

SPRING 
PIPE 

OF 

3 

5 
8 

B VALUE 

0. 044090 15 
0 . 2 1356766 
0 . 02545089 
-0 . 72754631 

R SQUARE = 0 . 5 1 007927 

SUH OF SQUARES KEAN SQUARE 

0 . 00269775 
0. 00259 1 14  
0. 00528889 

STD ERROR 

0 . 1 1 972303 

0 . 12565658 

1 .  245879 1 4  

0 . 00089925 
0 . 00051 823 

TYPE I I  SS 

0 . 00 1 64906 
0 . 00002 126 
0 . 0001 7672 

THE ABOVE HODEL IS THE BEST 3 VARIABLE HODEL FOUND. 
EQUAT ION:  CPol = 0 . 2 1 3571[Cl  + 0. 0254S•CSl  - 0 . 727551CPi l + 0 . 04409 

C IP )  = 4. 00000000 

F 

1 .  74 

F 

3. 1 8  

0 . 04 
0 . '3 4  

PROB>F 

(1. 2751 

PROB>F 

0 . 1345 

0 . 8475 
0 . 5846 

-- ------ -----------�----------------------------------------------------------------------------------------
[Pol = concentrition i n  Pond 

CSl = concentr ili on in Spr i ng 
CCl = concentration i n  Creek 

CPi l = concentr ati on i n  Pi pe 



AP P END I X  I :  

A n n u a l Ra i n  Data f o r  S e t a u k e t , NY 



JUNE ,  1 984 
RAIN A"OUNT Atm DURATION: SETAUKET , NY 

STORK WATER , NUTRIENT AND SED IMENT LOAD 1N6l KILL POND , STONY BROOK , NV 

RAIN AMOUNT l : STORK l NH l NO -NO l SRP l TP I S . SOLID l 
DAY KONTW l INCHES l CKS l DURATION I DSCHAR6E l LOADING : LOADING : LOADI NG !  LOADINS l  LOADING :  

___ <D> __ l � (") __ : __ c IN l __ l __ tCKl  __ : __ IHR l __ l ___ l l l  __ : ___ t61 __ l ___ IS l  __ : ___ l6l __ l � <6>  __ : ___ <6l __ l 
1 6 0 

. 

TOTAL 

2 6 l . 74 4. 4 1 96 17 57443454 34222 . 80 4331 1 . 48 2994. 679 26933. 21  53757075 

3 6 0 .02 0.0508 

4 6 0 

s 6 0 

6 . 6 O. OS 0. 127 

7 6 0 

8 6 0 
9 6 0 

10 6 0 
1 1  6 0 

12  6 0 
13  6 0 
14 6 0. 1 5  0 . 38 1  

1 5  6 0 

1 6  6 0 

17 6 0 
18 6 0. 05 0 . 127 1 . 5  
1 9  6 0 . 76 l . 9304 2 18557724 7219. 465 1 8700. 76 876. 6687 7743. 572 15049341 
20 6 0 
21 6 0 

22 6 0 
23 6 0 

24 6 0 

25 6 1 . 61 4 . 0894 2 . 5  522851 42 30640. 72 40046. 7 9  2713 .7 18  24387 . 64 48622376 
26 6 0 . 02 0 . 0508 1 

27 6 0 
28 6 0 
� 6 0 . 04 0 . 101 6 2 

3$ 6 0 . 7. 1 . 778 6 . 5  16 1 76965 5566. l �  1 7 193. 9B 746 . 9946 6568 . 696 1 2679479 

S. 1 4  1 3 . 0556 34 . 5  1 . 4E+OB 77649 . 1 9 1 1 9253 . 0  7332 . 061  65633. 13 1 . 3E+08 



JULY I 1984 

RAI N AKOUNT AKD DURATION: SETAUKET , NY 

STORK WATER , NUTRIENT AND SEDtt£NT LDADI N6:  KILL POKD , STONY BROOK , NY 

: RAI N A"DUNT : t STORM : NH I ND -HO : SRP : TP : s. SOllD t 
.DAY "ONTH : INCHES : c"s I DURAT I ON t DSCHAR6E : LOADING :  LOADING :  LDAD I N6 l  LOADING :  LOAD 1N6 1 

CD > __ : ___ (K l  __ : __ ! It0 __ : __ (Ctll __ : __ cHRl __ : ___ ( J ) __ : ___ cs 1  __ : ___ (6) _ _  : ___ (6) __ : � cs1 __ : ___ (6l __ : 

TOTAL 

1 7 1 . 12 2 . 8448 6. S 32842278 1 7 1 39 . 0S 27741 . 43 1654 . 7 1 3  1 4792 . 82 29268508 

2 7 0. 02 o . osos 

3 7 0 

4 7 0.05 0 . 127 0 . 5  

5 7 0 
6 7 0 . 24 0. 6096 2.S  
7 7 1 . 79 4 . 5466 15 59427419 35600 . 52 44567 . 1 3  3102 . 74 1  27912. 27 55731960 

8 1 o 
9 7 0 

10 7 0 

1 1  7 0 
1 2  7 0 . 07 0. 1 778 2 

13  7 0 

1 4  7 0 

15  7 0 
1 6  7 0 . 3 1 0 . 7874 2 702031 . 9  7399 . 923 
17  7 0 

18 7 O . B  2 . 032 4 . 5  201 44896 832 1 . 642 19705. 28 963. 1 181  8526 . 823 1 6629248 

1 9  7 0 
w 7 0 
21  7 3 . 45 8 . 763 6 . 5  1 . 3E+08 8 1 340. 87 86254 . 68 6690. :m  604 1 7 . 17 1 . 2E+08 

22 7 0 
23 7 0 

24 7 0 . 06 0. 1524 

25 7 0 

26 7 0 
21 1 1 . 1s 3. 429 a 4 1 9 68520 23476. 57 335 1 7 . 42 21s1 . 191 1 9296. 5 1 38352977 

28 7 ·  0 . 05 0 . 127 

29 7 0 

30 7 0 . 03 0 . 0762 

31  7 0 

9 . 34 23 . 7236 48 . S  2 . BE+OS 165878 . 6  2 1 9 1 85 . B  1 4562 . 76 1 30945. 6 2 . 6E+OB 



( 

AUGUST I 1984 

RAIN A"OUNT AND DURAT ION: SETAUKET , NY 
STOR" WATER , NUTR I ENT AND SEDIKENT LOADING: KILL POND , STONY BROOK , NY 

RAIN AKOUNT : : STORK : NH I NO -NO I SRP l TP IS. SOL ID I  
DAY KONTH I INCHES : CKS I DURATI ON lDSCHARGE I LOAD ING : LOADING : LOAD I NG : LOAD I NG : LOADING l  

___ (DJ __ : ___ CK> __ l __ < tNl  __ l __ (Ctll _ _  : __ CHRl __ l ___ l l > __ : ___ (Gl  __ : ___ C6> __ : ___ (6l __ : ___ C6l __ : ___ (6l __ : 
1 
2 

3 

4 

5 

6 

7 

8 

q 

1 0  

1 1  

1 2  

13  

14 

15  

16 

17  

18 
19 
20 
21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31  

8 0 

8 0 
8 0 . 02 o.osos 
B 0 
8 0 . 22 0 . 5588 

8 0 

B 0 . 02 0 . 0508 

B 0 

B 0 

8 0 

8 0 

8 0 

B 0 

8 0 
8 0 

8 0 
8 0 

8 0 

a o 

8 0 

8 · O 

8 0 

B 0 . 06 0. 1 524 

8 0 
8 0 
8 0 

8 0 
B · O  
8 0 

8 0 

8 0 . 23 0 . 5842 

2 . 5  

---------- ------------------------------------------------------------------------ - - - - -------- - - -- -
TOTAL O . SS 1 . 397 S . S  0 0 0 0 0 0 



SEPTE"BER , 1 984 
RA I N  A"OUNT AND DURAT ION: SETAUKET , NY 

STORH WATER , NUTRIENT AND SEDI KENT LOADING� H ILL ?OND , STONY BROOK , NY 

RAIN  AKOUNT : : STORK : NH l ND -NO : SRP : TP : s .  SOL I D :  
DAY "°""Ill : INCHES : CKS l DURAT ION : DSCHARSE : LOADING : lOADlN6 : LOAD 1N6 l  LOAD ING:  LOAD ING : 

___ <Dl __ : _ _ _ (Hl __ : __ t IMl __ : __ tl:ft> __ : __ <HRJ __ l ___ tl l __ l __ _  <&> __ : ___ l6l __ : ___ < 6 l  __ : ___ l61  __ : _ _ _  < 6 l __ : 

TOTAL 

1 9 0 
2 9 0 
3 9 0 
4 9 1 . 45 3. 683 7 45936452 26232. 02 36028. 72 2367 . 92 1  21254. 64 42302746 

5 9 0 . 1 1  0 . 2794 2. S 
6 9 0 

7 9 0 
a 9 o 
9 9 0 

10  9 0 
1 1  9 trace 0 
12 9 0 
13  9 0 
1 4  9 0 
1 5  9 0 . 19 2. 0066 15 19748103 8046. 098 19454 . 1 5  94 1 . 5058 8331 . 0 10  16234271 

16 9 0 . 03 0. 0762 1 . 5 
17 9 0 
18  9 0 

19 9 0 
20 9 0 

21 9 0 

22 9 0 
23 9 0 

24 9 0 . 03 0. 0762 0 . 5  

25 9 0 

26 9 0 . 06 0 . 1 524 
27 9 0 

28 9 0 .4  1 . 016 6.5 427� 1 70 .  -2700 . 1 2  9660 . 092 98. 62408 694 . 31 65 830 1 7l . 3  
29 9 0 

30 9 0 

2. 87 7 . 2898 35 699S7726 3 1 577 . 98 651 42 .96 3408. 050 30279 . 97 59367 1 9 1  



DAY 

___ (D I 
1 

2 

4 

5 

6 

7 

8 

9 

10  

1 1  

12 

13 

14 
1 5  

1 6 

1 7  
18 

19  

20 
21  

n 
23 

24 

� 
26 

27 
� 
29 
30 

ll  

OCTOBER , 1984 

RA IN  AnOUNT AND DURAT I ON :  SETAUKET , NY 
STORn WATER , NUTRI ENT AND SEDIKENT LOADING: " ILL POND , STONY BROOK , NY 

RA IN AKQUNT : : STORK I KH I ND -NO t SRP t TP : s .  SOLID : 
KON"fH· i INCHES : CHS I DURAT I ON I DSCHARGE l LOADING : LOAD ING : LOAD ING : LOADING :  LOAD I NG :  

(Kl : < INl : (C!f) : <HRl __ l ___ ( l l __ l ___ <S>  __ :� <6> __ : __ _  <61 __ : _ __ (6l _ _  : ___ <Sl __ : 
10 0 . 53 1 . 3462 B.S  9431491.  Btll . 9468 1292,.77 379. 5846 3239 .SSJ 5964072 .  
1 0  0 

10  0 

10  0 

l O  0 

1 0  0 

1 0  0 

10  0 

10  0 . 1 3  0 . 3302 3 . 5  

1 0  0 

10 0 

10  0 
1 0 0 
10  0 
10  0 
1 0  0 
10  0 

1 0  0 
10  0 

10  0 

10 0 

10 0 

10 0 . 67 1 . 70 1 8  2 . 5  14986585 4739. 566 16440.59 682. 1 575 599 1 . 258 1 1 494549 

10 0 . 16  0 . 4064 4 
10 0 

10 0 . 35 0 . 889 4 . 5  �9204. 8404 . 443 

10 0 . 06 0. 1524 

10 0 

10  0.7 1 . 778 4 16 1 76965 5566 . 1 99 1 7 1 93 . 98 746. 9946 6568 . 696 1 2679479 

10  0 . 1 1  0 . 2794 2 . 5  

1 0  0 

------ ----- - - ------ - - - - - ---- -------------- ------ ------ -- - - - - - - -- ------------ ---- - - ----- - - ----------



NOVBIBER I 1 �84 
RA I N  A"OUNT AND DURAT ION:  SETAUKET , NV 

STORM llATER , NUTRIEtlT AND SEDIKENT LOAD ING :  KILL POND , STONY BROOK , NY 

RAIN  AllOUNT : : STORK : NH : NO -NO : SRP : TP : s . SOLID : 
DAY MONTH : I NCHES : CllS : DURATIOM ! OSCHAR6E :  LOADING :  LOADING! LOADING :  LOADING :  LOAD ING :  
<D > __ : ___ IK> : I IN> : (Clf) : <HR l __ l ___ l l >  __ 1 ___ <6>  __ : ___ 16> __ 1 ___ (61 __ 1 ___ 16l __ : ___ <Gl __ : 

1 l 1  0 

2 1 1  tr ace 0 

3 1 1  0 

4 1 1  0 
s 1 1  0 . 4 1 1 . 04 1 4  
b 1 1  o . os 0 . 127 

7 1 1  0 

B 1 1  0 
9 1 1  0 

10  1 1  0 . 07 0 . 1778 

1 1  1 1  1 . 28 3 . 25 1 2  
12  1 1 0 . 4  1 . 016 

13 1 1  0 . 02 0 . 0508 

1 4  1 1  0 

15 1 1  0 

1 6  1 1  0 . 8  2. 032 

17  1 1  0 

18 1 1  0 

19  1 1  0 . 06 0. 1 524 

20 1 1 0 
2 1  1 1  0 

22 1 1  0 

23 1 1  0 

24 1 1  0 

25 1 1 0 
26 1 1 0 

27 1 1  0 
29 1 1  0 

29 1 1  o. 25 o .  635 
30 1 1  0 

3 .S  4669%3 . 

2 . 5  

3 . S  

991 1 . 221  120 . 2364 890 . 1 292 12251 50 . 

1 3 . 5  39 1 90968 2 1547 . 76 3 1759 .5 1  2000 . 5 1 1  1 7925 .83  35588 1 39 

3 4273 1 70.  9660 . 092 98 . 62408 694 . 3 1 65 830173 . 3  
2 

2 20 144896 8321 . 642 19705. 28 963 . 1 1 81  8526. 823 1 6629248 

2 . s  

-------------------------------- ---- - - - - ----- - - - -- - --- ------ ------ ---- -- ------ - - -- -- -- - - -----------



DAY 

<Dl  

TOTAL 

1 
2 

3 

4 

5 
6 
7 
8 
9 

1 0  

1 1  
12  

1 3  
1 4  

1 5  

1 6  

17  

18  
19  

20  

21  

22 
23 

24 
25 

26 

27 

28 

29 

30 
31 

DECEKBER , 1 984 

RAIN AMOUNT AND DURAT I ON:  SETAUKET , NY 
STORK NATER , NUTR IEllT AND SEDIKEHT LOAD INS: K ILL PONO , STONY BROOK , NY 

RAIN AKDUNT : : STORK : NH l NO -NO : SRP : TP : s .  SOLID : 
KONTH : I NCHES : CKS l DURATION : DSCHARSE : LOADING : LOAD ING :  LOADING : LOADING : LOADING :  

tK> __ : __ uN1 _ :  _ _  cau _ _  : __ rnR 1 _ : __ n > _ _  : _ _  m __ : ___ csi _ _ : __ csi _ : _ _ _  ts1 _ _  : __ cs1  _ : 
12  0 
12 0 

12 0 . 35 0. 889 l 2289204 . 8404. 443 

12 0 

1 2  0 

1 2  1 . 20 3. 2s12 0 391 90968 21547. 70 31 759 . 51 2000 . 51 1 1 192s . 01 35588 139 

1 2  0 
1 2  0 
12  0 
1 2  0 
1 2  0 
1 2  0 
1 2  0 
1 2  0 

1 2  0 . 09 0 . 2286 

12 0 

1 2  0 

12  0 

1 2  0 . 1 1  0 . 2794 

12 o . os 0. 1 27 

12 0 

12 0 . 42 1 . 0668 

1 2  0 

1 2  0 

12 0 . 14  0 .3556 
1 2  0 

1 2  2 s . 00 

12  0 . 04 0 . 1 0 1 6  

1 2  0 
1 2  0 

12  0 . 04 0 . 1 0 1 6  

4 . 52 1 1 . 4808 

5. 5 

5.5  
2 

5 5066756 . 

l 

10162. lS 1 4 1 . 8487 1085 . 941  1620127 . 

1 1 . s 67760016 41386. 95 49840 . 86 3556. 600 32024 , 34 64026474 

3 

5 

5 1 . 5  1 . 1E+o8 62934 . 72 1 00167 . 1 5698 . 960 51036 . 1 1  1 • .  0E+OB 
--------�---------------------------------------------------------------------------------------



JANUARY , 1 985 
RAIN A"OUNT AND DURAT I ON: SETAUKET , NY 

STOR" WATER , NUTR I ENT AND SED ltu:NT LOAD ING : "Ill POND , STONY BROOK , NY 

RAIN AMOUNT : : STORH I NH I ND -NO I SRP : TP I S. SOLID I 
DAY "OHTH : INCHES : c"s l DURAT ION I DSCHARSE I LOADING : LOADING :  LOAD ING : LOAD INS I LOADI NG :  

___ <D> __ l ___ (") I < IN> I <CK> I <HRI I l l l _ _  : ___ <6 >  __ : ___ l6, _ _  : ___ <G> __ : ___ <6> __ : ___ (61 __ 1 
1 o . oa 0 . 2032 1 1  

2 0.2 . 0 . 508 9 

3 0 
4 0 

s 0 . 29 0 . 7366 4 6897 .664 
6 0 

7 0 
B 0 
9 0 

1 0  1 0 

1 1  1 0 . 03 0 . 0762 4 

12  1 0 

1 3  1 0 

14  l 0 

1 5  1 0 . 08 0 . 2032 6 
1 6  1 0 
17 0 . 3 1  0 . 7874 9 70203 1 . 9  7399 , 923 

18  1 0 
1 9  1 0 
20 1 0 . 02 0 . 0508 4 . 5  
21  1 0 
22 1 0 

n 1 o 
24 1 0 
25 1 0 

26 1 0 
27 1 0 
28 1 0 

29 l 0 

30 l 0 

31 1 0 . 07 0 . 1778 8 . S  

---------------------------- - --------------------------------------------------------- -------------TOTAL 1 . 08 2 ;7432 S6 70203 1 . 9  0 14297 . 58 0 0 0 

-- ------------------- - ---------- - - -----------------------------------------------------------------



FEBRUARY,  1985 

· RAIN AKOUNT AND DURAT ION: SETAUKET , NY 
STORK WATER , NUTR IENT AND SED IMENT LOAD ING: HILL POND , STONY BRCOK , NY 

I RAIN AMOUNT I : STORK I NH I NO -NO : SRP : TP I S .  SOL I D !  

DAY KONTH I INCHES : CttS l DURATlON I DSCHAR6E I LOADING : LOADING : LOADI NG : LOAD ING : LOAD ING :  

___ <D > __ l� <n> __ l __ t lNJ __ : _ _  (CKl __ : __ tHRl __ : ___ l l J __ : __ _ <G> __ : ___ t6> __ : �_ <6> � :  ___ t61 __ : �  .. �6 1  __ : 

TOTAL 

1 

2 

3 
4 
5 

6 
7 
a 
9 

1 0  

1 1  
1 2  

1 3  
1 4  
1 5  

1 6  

1 7  

1 9  
1 9  

20 
21  

22 
23 

24 

25 

26 

27 

28 

2 0 .33 0.8382 

2 0. 43 1 .0922 
2 0. 1 8  0. 4572 

2 0 

2 0 
2 0 . 43 1 . 0922 

2 0 
2 0 
2 c 
2 0 
2 0 

2 0 . 9 1  2 . 3 1 1 4  

2 0 . 14 0 . 3556 

2 0 
2 0 

2 0 
2 0 

2 0 
2 0 

2 0 
2 0 
2 0 
2 0 
2 0 
2 0 

2 0 . 02 0 . 0508 
2 0 
2 0 

2 . 44 6. 1976 

9 1 495618 .  

12  5463549 . 
6 

1 1  546354� . 

7902 . 183 
104 1 3 . 48 163 .  461 1 1 28 1 . 754 2015103.  

104 13 . 48 1 63. 461 1 1281 . 754 20 15103.  

4 2450962 1 1 1352 . 62 22467 . 7 1  1 200 . 854 1 0680 . 76 20973994 

l 

43 36932339 1 1352. 62 51 1 96 . 85 1 527 . 776 13244 . 27 25004202 



!'!ARCH , 1985 
RAIN  Al'IOUNT AllD DURAT I ON :  SETAUKE T ,  NY 

STORK VATER ,  NUTR IENT AND SEDi l'IENT LOADI NG :  K ILL POND , STONY BROOK , NY · , .  

RAIN AMOUNT : I STORK : NH I NO -NO : SRP : TP : S .  SOL I D :  

DAY I KONTH : I NCHES I CKS I DURATION I DSCHARGE I LCADIN6 1 LOAD I NG !  LOADING : LOADING:  LOADI NG : 

ID l  __ l � IKI : C INI  : ICKl __ : __ CHRl __ : � < 1 1  __ : _ __ 1 6 l  __ : ___ 16l __ : ___ l6l __ : ___ IGl __ : ___ C6 l  __ :· 

TOTAL 

1 3 0 
2 3 0 
3 3 0 
4 3 0. 38 0. 9652 6 .5  3479584 . 9157. 832 55 . 39937 302 . 69 12  402 1 9 . 56 
5 3 0 
6 3 0 
7 3 0 
8 3 0 . 3 1  0 . 7874 1 1 . 5  70203 1 . 9  7399 . 923 

9 3 0 
1 0  3 0 
1 1  3 0 

1 2  3 0 . 87 2. 2098 B 2292244� 1 0250 . 45 2 1 463 . 1 9  1 1 1 4 . 404 9897 . 5 1 1  19394086 
1 3  3 0 
1 4  3 0 
15  3 0 

16 3 0 

1 7  3 0 

18 3 0 
19  3 0 

20 3 0 
21 3 0 . 06 0 . 1524 

22 3 0 
23 3 0 
24 3 0 
25 3 0 

26 3 0 
27 3 0 
28 3 0 
29 3 0 
30 3 0 . 02 o . oso0 

3 1  3 0 . 07 0 . 1 778 

t . 7 1  4 . 3434 27 27 104065 10250 . 45 38020 . 94 1 1 69 . 804 10200 . 20 194.34306 
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