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I n t r oduc t ' i  on

Hany  l akes . .  and  . r qse rv_o i I s  i n  No r t l gLs te r l  0h io .Sg jn_ -be  c l , as -

h  c o n c e n t r a t i o n  o f  t h e  e l e m e n t s  ( e . 9 .  n i t r o g € i l ,  p h o s p h o r u s )

and, dqeqndin,g-.gpgL-lh.e*d,.e-qjige*."9i*guttgp[i Sg.t isJrr*j; qg! , ] lLS: L1Ie

d+n.f,e- o-l llrp-u.g}*-Jiilr.*tl:, :_:ffgr.
f . l r e  9SJ req_o f  eu t rophLc j l i on  i p  d i  rec t  j  v  re l s . t ed  to  14e

vo lume ,  a rea ,  wa te r  r es i dence  t ime ,  and  ra te  €_nu t r i en ! ,  i nso rng .

These  f ac to r s  comb ine  t o  de te rm ine  nu t r i en t  concen t ra t i on .  I n

nea r l y  eve ry  l ake  o r  r ese rvo ' i  t . ,  t r a t i on

o f  p h o s p h o r u s .  r a t h e r  t h a n  a n y  o t h e r  e l e m e n t .  i s  m o s t  l i k e l v  t o

.n lo{e  d i  Le$L lJ  rg l  g tgd tg  the . -amount_gf  $ha. ' l  loU rgs je . r  ghan to

d'i s:gJ ve {_Igl. l i  e n ts .

d'+ The  mos t  impo r tan t  f  i  r s t  s t ep  i n  r ese rv_o j@-

me l t  an_d  , eu t ro ,ph , i  c t t i on  co l t r a l  i s  t g  . +ss -ess  t he  p rgs .en . t  " . h .ea l . t h "

o r  s t a te  o f  t he  sys tem.  Th i s  assessmen t  pe rm i t s  an  es t ima te  o f

t he  rese rvo i r ' s  pos i t i on  on  a  quan t i t a t i ve  sca le ,  wh i ch  sco res

lakes  f r om the  mos t  p r i s t i ne  t o  t he  mos t  deg raded  w i t h  r espec t

t o  t he  qua l i t y  o f  t he  deepe r  0pen  wa te r .  Know ledge  o f  t he  s ta te

o f  a  
' l  

ake  reveaJs  t he  deg ree  t o  wh i c t r  t he  I  ake  can  t o l e ra te

rooh i  c .  Tha t  i s .  t hese  I  akes  and  rese rvo ' i  r s  have

wh i ch  s t imu la te  t he  g row th  o f  nu i sance  a1gae ,  As  a  consequence ,

t e r  g - -qa * l __ i t y  ' i  n  t he  f o rms  o f  l ow  t r anspa re f f cy ,  abun -

a n  i n c r e a s e  i n  t h e  o r o d u c t i o n  o f  a l  q a e  a n d  a  d e t e r -

} , I e e d s .  o r  r o o t e d -  a n d  f l  o a t i n g  v a s c u -

l a r  p l an t s  a re  a l so  a  seve re  nu i sance lnu t  t he i r  abundance  i s
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f u r t he r  i ncome  o f  nu t r i en t s  be fo re  seve re  eu t ronh i  ca t i  on  comes

abou t .

The  pu rposes  o f  t h i s  r epo r t ,  as  ass igned  t o  me  by  t he  Rome

Rock  Assoc ia t i on  Boa rd  o f  D i r ec to r s  on  1  Ap r i l  1978 ,  a re  t o

desc r i be  t he  p resen t  " hea l  t h "  o r  s t a te  o f  Rome  Rock  rese rv0 i  r ,

t o  de te rm ine  whe the r  t he  p resen t  managemen t  o f  aqua t i c  weeds

w i t h  he rb i c i da l  cheu i ca l s  i s  cons i s ten t  w i t h  t he  use

o f  t he  rese rvo i r  f o r  po tab ie  wa te r ,  and  t o  asce r t a i n  whe the i  t he

Assoc i  a t i on  i s  e l  i g i b ' l e  f o r  C lean  Lakes  res to ra t , i  on  f i oney  unde r

Sec t i  on  314  o f  P .  L ,  92 -500 .  I  w i  1  I  a l  so  make  some  sugges  t i  ons

fo r  aba temen t  o f  t he  sed jmen t  po l l u t i on  o f  t he  rese rvo i r  and

desc r i be  some  poss ib i l  i t i e s  f o r  weed  con t ro l ,

The  he rb i c i de  repo r t  was  subm i t t ed  t o  t he  Assoc ia t i on  on

7  June  i 978 .

M e t h o d s

Rome Rock  Rese rvo i  r  r l as  v i  s i  t ed  on  t h  r ee  da tes  ,  ?4  June  ,

??  Ju l y  and  27  Augus t  1978 .  Fou r  samp i i ng  s ta t i ons ,  i n  f ou r

bas ins  p roceed ing  f r om the  shaJ low  uppe r  end  t o  t he  dam were

samp ' l  ed .  The  s ta t i ons  r t e re  l abe l l ed  A  D  respec t i ve l y .  A f t e r

t he  f i r s t  v i s i t ,  on ' l y  B  and  D  (a t  t he  dam)  we re  samp led ,

Measu remen ts  o f  t empe ra tu re ,  Secch i  D i  sc  t r anspa rency  o f

t he  wa te r ,  d i sso l  ved  oxygen ,  t o ta l  phospho rus ,  ch lo rophy ' t  1 ,

a l ga l  ce l l  vo l umeo  and  zoop lank ton  we re  made ,  f o l l ow ing  p rocedu res

ou t l i ned ' i n  APHA ( f gOS) ,  USEPA (1971 ) ,  and  S t r i c k l and  and  Pa rsons

( t g0A) .  Ch lo rophy l  l  u , as  measu red  a t  t he  su r f  ace  on l y .  Ce l ' l

I I
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vo lume  was  de te rm ined  f r om su r f ace  samp les  concen t ra ted  i n

Lugo l ' s  So lu t i on  and  coun ted  by  i nve r t ed  m ic roscope .  Zoop lank ton

were  coun  t ed  f  r om dup l  i  ca te  ve r t i  ca l  ne t  t ows  f  r om 
' l  

ake  bo t t o rns

to  su  r f ace .

The  samp les  we re  ob ta i ned  w i t h  t he  gene rous  ass i s tance  o f

l ' l r .  an  d  l ' 1 r s .  New t  BaKe l  y  and  o the r  me rnbe  r s  o f  t he  As  soc i  a  t i  on

who  v0 lun tee r i d  t o  ope ra te  t he  boa t .

I  I  I .  The  T roph i  c  S ta te  I ndex

Car l son  (1977 ) ,  a  l i r nno log i s t  f r om Ken t  S ta te  Un i ve rs i t y ,

desc r i bed  t he  T roph i c  S ta te  I ndex  ( fS l )  wh i ch  was  used  i n  t h i s

s tudy .  C la r i t y  o r  t r anspa rency  o f  r *a te r  i s  usua l l y  cons ide red

to  be  an  i ndex  o f  l ake  o r  r ese rvo i r  wa te r  qua l i t y  s i nce  t he

,amoun t  o f  a l  gae  and  o the r  suspended  and  d i  s so l  ved  rna te r i  a l
' i t r uc t l y  

a f f ec t s  wa te r  c l a r i t y . $

concen t ra t i ons  o f  nu t r i en t s  usua l ' l y  has  a  dense  g row th  o r

"b l oom"  o f  a l gae  i n  t he  summer ,  and  a l so  has  t he  a t t endan t  l ow

wa te . r  *aJ i  t y .  Usua l l y  t hese  a ' l  gae  a re  o f  t he  "nu i sance "  va r i e t y

{b l ue -g reen  a l gae )  wh i ch  a l so  cause  wa te r  t as te  and  odo r ,

Ca r l son ' s  i ndex  i s  based  upon  t he  anoun t  o f  a l ga l  b i o rnass '  wh i ch

i s  d i  r ec t l y  r e l  a ted  t s  Secch i  D i  sc  t r anspa rency '

The  i ndex  i s  sca1  ed  so  t ha t  f o r  eve ry  ' i  nc rease  o f  10  un i t s

on  t he  i ndex  t he  t r anspa rency  o f  t he  wa te r  i s  ha l ved  and  a1ga1

b iomass  doub les  (Tab1e  1  l i s t s  t he  re l a t i onsh ips  be tween  i ndex

numbers  and  ac tua l  measu remen ts ) ,  No te  t ha t  a  l ake  w i t h  an  i ndex

number  o f  50  i s  t he re fo re  tw i ce  as  bad  as  one  w i t h  an  i ndex  o f  40 '

- 3 -
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I ndex
Nurnber

o
10

20

3o
Lo
5o
60

7o
8o
?0

1 0 0

*-me ters x

TransP arenc Y
( m e  t e r s  ) x
" 6l+

32
16
B
l+
a

1

Q . 5

o.25
o .1  2
o .062

3 . 2 8  =  f e e t

Surfac e
Chloropbyl l

(  tnelM')

O.Ol+
0 .12
o. 3l+
o .  gh

2 .  50
6 .l+0

20 .o0

56.oo
1 5l+. 00

hz? . oo
11B3.Oo

Tab le  1

R e l a t i o n s h i p  b o t w e e n  C a r l s o n  1 1 9 7 ' l ) ' r r o p h i c
s ta te  Index  numbers  and  waber  L ransparency t

pf r "  sphonrs concentrac i  on ,  and chlorophyl l

c o n c e n t r a t i  o n .

Surfhc e
Pho sphorn s

(psrt/I )
o.75
1 .50

3 .  O0

6.  oo
1  2 .00
2l+. O0
l+B . oo

96 .  OO

1  9 2 .  O 0

3Bl+' OO

768.Oo

- 4 -



t , l
)
I
I

t:
f ou r  t imes  as  bad  as  an  i ndex  o f  30 ,  and  so  f o r t h .

Ca r l  son  a l so  f ound  a  s i gn i f i  can t  co r re l  a t i on  be tween  t r ans -

pa rency  and  ch lo rophy l l  and  t o ta l  phospho rus .  Thus  a  TS I  va lue

can  a l so  be  ob ta i ned  f r om these  measu remen ts .  An  exac t  co r res -

pondence  be tween  t he  t h  r ee  measu remen ts  (wa te r  t r anspa reDCY '

ch lo rophy l  I  ,  t o t a l  phospho rus  )  canno t  be  expec ted  because  o f

sma l l  e r ro r s  by  t he  sbse rve r  and  because  o the r  f ac to r s  such  as

s i l t  may  l owe r  t r anspa rency  be low  tha t  expec ted  f r om concom i ' t an t

measu res  o f  ch l  o rophy l  1  o r  phospho rus .

Lakes  and  rese ryo i r s  wh i ch  have  a  l ompos .1 te .  p r

sco re  be low  37  a re  usua l l y  cons ide red  t o  be  o f  h i gh qua ' l  i t y ,

mean  TS  I

and  t hose  above  47  a re  cons ide red  t o  be  eu t roph i c

w i t h  an  i ndex  number  above  65  i s  cons ide red  t o  be  i

t r oub ' l e  and  i n  need  o f  im rned ia te  a t t en t i on ,  such  as

ld i v " r s i on  o r  o the r  aba te rnen t  t echn iques .  i f  d r i nk i

ob ta i ned  f r om the  sys tem"  an  i ndex  above  60  wou ld  i

t he re  w i l l  be  p rob lems  w i t h  t as te  and  odo r .

IV .  Resu l t s

A .  Tempera tu re ,  D i  sso l  ved  0xygen ,  Phospho rus

The  da ta  used  t o  assess  t he  t r oph i c  s ta te

o f  Rome  Rock  Rese rvo i r  a re  l i s t ed  i n  Tab le  2 ,

The  deep  s ta t i ons ,  C  and  D ,  we re  t he rma l  l y

a t  t he  f i r s t  samp l i ng  on  24  June ,  and  p robab l y  had

cond i t i on  f o r  4 -6  weeks .  The rn ra l  s t r a t i f i ca t i on  i s

i s  caused  by  rap id  hea t i ng  o f  l ake  su r f ace  wa te rs  i

A  rese rvo i  r

n  se  r i  ous

nu t r i en t

ng  wa te r  i s

nd i ca te  t ha t

o r "hea l t h "

s  t r a t i  f i  e  d

been  i n  t h i s

no rma l ,  and

n  t he  sP r i  ng

- 5 -



Teb le  2

R o m e  R o c k  R e s e r v o i r

Tempera tu re  (  Co  )  ,  D isso lved  Oxygen  ( rg  O2/ l )  ,
Ch l -o rophy l l  (mg ch I  A / l { ) ) ,  To ta l  PhosphoFus
( lS  P / l ) ,  and  Secch i  D isc  T ransparency  ( rne ie rs  )

24 June

z4 .Jl]ne

22 July

27 Aug

A+ June

27 Aug

Depth ( l ' {)

Surf-
1
2

Surf.
1
2
3

Surf .
1
2
3

Trans ,

1,3T-

2 .25

S t a t i o n  A
C h l o r o .

E

Sta t i on  B

B.5t

T o t a l  P  D i s s .  0 Z

nmT- -e3]t-
oc

Surf .
a
I

2
3
l+
b

1  . 6 0 1 8 .57

1  . 2 A 17 .15

2 .50

S t a t i o n

5.15

6  .  B 0

7 .5O 24.  t .
23 .  B
21  .5

5 .zo  19 .o

27  .8
26 .9
25 .Q
2l+. O

7  .95  25 . t
7  .36  25  .O
7 . 31 2l+.9
7 .36 2 l+.5
4 .57  z3 .g
1  .31+  21  .9

7 .]+5 2l+. o
7  .15  23 .9
7 .35  ZJ .o
7 .1+0  21  .9
l+ .U5  19 .1
a .75  15 .7
o .2o  14 .9

--  24.2
2l+. 1
23 .9
?3 .5
23 .O
21 .9

0 .  oo  17  .O
o.oo  15 .5
0 ,oo  13 .5

29.68
33.39
l+0.  B1

25 .97
zlJr-12
33.39
35 .25

31 .54
31 .5 \
l+B .23
37. t0
37 .1o
4l+.52

2A . l+1
16 .7O
zLr.1 2
29.68
25.97
2 l+ .12
38 .  g5

Surf .
1
2
3
l+

6

Surf .
1
2
3
4(
6
7
B
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T a b l e  2  ( c o n t i n u e d )

24  June

22  Ju lY

27 Aug

Depth ( 14)

S u r f .
]
2

i
5
6
7
B

Sur f
I
2
?

4
5
6
7
B
9

Surf
I
z
3
4
5
6
7
B
9

Trans

2  . 2 5

C h l o r o .

5 . 5 9

Tota l  P

2 0  . 4 1
2 0  . 4 r
2 2  . 2 6
2 4 , L 2
2 7 . 8 3
2 4  - L 2
3 1 . 5 4
3 3 , 3 9

2 0  . 4 L
2 0  . 4 I
2 A  . 4 L
I 8 . 5 6
2 5 . 9 7
2 9 . 6 8
3 3 . 3 9
3 5 . 2 5
4 2 . 6 7

1 1 1 . 3 0

2 4 . L 2
2 7  . 8 3
3 7 . 1 0
2 5  . 9 7
2 4  . 1 2
2 4 . I 2
3 3 . 3 9
3 3 . 3 9
u1:tu

2 .  3 0 5 . 6 6

I . 9 0 l - I . 2 4

o i s s  .  0 2  o c

7  . 7 5  2 3 . 3
7  . 9 5  2 2  . 9
7 . 7 0  2 2 . 8
8 .  1 5  2 2 . 5
7 . 1 0  2 0 . 0
1 . 4 5  1 6 . 8
0 . 7 0  1 3 . 9
0 . 5 5  r 2 , 9
0 . 1 5  1 2 . " 0

7  . 6 7  2 " J  . 2
8 , 0 0  2 7  . O
8 . 0 6  2 7  . o
8  . 0 9  2 5  . B
4 . 5 1  2 2 . 8
0 . 1 9  l - 9  -  I
0 . 0 5  1 5 . 0
0 . 0 5  l 3 , 3
0 . 0 5  L 2 . 3
0 . 0 0  1 1 . 8

7 . 5 0  2 4 . 9
7  . 3 6  2 4  . B
- l  . 3 6  2 4  . 2
7 . 2 6  2 4 . 2
7  . L 5  2 4  . L
5  . 9 6  2 2 . 2
0 .  B 0  1 8  .  3
0 . 0 0  L 4 . 9
0 . 0 0  1 3 . 0
0 . 0 0  L 2 . 5

- 1  -



f ' l a t e r  b e c o m e s  1 i  g h t e r  a s  i  t  w a r m s  s o  t h a t  o n  c a r m  h o t  s p r . i  n g
d a y s  s u r f a c e  w a t e r s  w i  I  I  b e c o m e  m u c h  w a r m e r  a n d  m u c h  l i g h t e r

t h a n  d e e p e r  w a t e r  a n d  c a n n o t  b e  m i x e d  b y  t h e  w i n d .  T h . i  s  t h e r m a l

s t r a t i f i c a t i o n  p e r s i s t s  t h r o u g h o u t  t h e  s u m m e r  u n t i  I  c o o l  f a l  I
d a y s ,  a n d  e f f e c t i v e l y  d i v i d e s  t h e  w a t e r  m a s s  i n t o  a  w a r m ,  l i g h t e d

c i  r c u l  a t i n g  z o n e  o v e r l y i n g  a  d e e p ,  c o l  d ,  d a r k ,  s t a g n a n t  z o n e .
/-, 4

(3  @'  ss  tha i '2 '6 ' * i te rs) ,  such

resp i , ra l j - q l l * j r g  p_ i ra t i on  o r  de -

r i en t s
q L l e l e a s e d  f r o m  l a k e  s e d i m e n t s  a l g a e
g row th - . i n - j he  u .ppe r -wa te rs  unde r  ce r t a i n  cond i  t i ons .  These

' , * , F ] - 9 3 S - ! l j e . ,  s i n k  t o  t h e  l a k e  b o t t o m ,  d e c o m p o s e ,  a n d  f u r t h e r

; , d e _ E l . e . , t e _ d i s s o l v e {  o x  
a t

s t rg l i j l g3 l i _o -n  may  l i . t e ra l l y  " f eed , ,  t hemse l ves  and  become  wo rse .
0 f_couf te_ ig  

.
I t  was  pa r t i cu l a r ' l y  su rp r i s i ng  t o  f i nd  t ha t  t he  two

deep  s ta t i ons  ( c  and  D )  had  d i sso l ved  oxygen  i n  deep  wa te r  on
24  June -  I n  o the r  l akes  o f  t he  a rea ,  oxygen  i s  dep re ted  com_
p ' l  e t e l y  i n  2 -3  weeks - -usua l  i y  by  ea r l y  June .  s t a t i on  D  d i  d  no t
exh ib i t  seve re  oxygen  dep le t i on  un t i l  z z  Ju l y .  These  da ta
s t rong ' l y  sugges t  t ha t  wh i l e  a l  I  bas ins  o f  Rome  Rock  a re  now
eu t roph i c  ( see  T roph i c  s ta te  I ndex  be row) ,  t h i s  i s  a  r ecen t
even t  and  I  ake  sed i  men  t s  a re  compara t i  ve ' l  y  f  r ee  o f  o rgan  i  c  ma t t e r .
P reven t i on  o f  a  more  se r i ous  f u tu re  p rob lem i s  t hus  poss ib l e .

The  phospho rus  conce 'n t r a t i ons . i n  Bas ins  c  and  D  con f i rm

- B -  
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t h a t  w h i  r e  l e v e l s  o f  p h o s p h o r u s  i n  u p p e r  w a t e r s  a r e  h i g h  e n o u g h

( a b o u t  ? 0  ) t g  P / 1 )  t o  c r e a t e  a ' l  g a l  b l o o m s  a n d  e u t r o p h i c  c o n d i -

t i o n s ,  t h e  p h o s p h o r u s  i s  p r o b a b l y  n o t  c o m i n g  f r o m  I  a k e  s e d i m e n t s  '

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

o x y  g e n - f r e e  c o n d i  t i o n s  w o u l  d  b e  m u c h  h i g h e r  t h a n  w a s  f o u n d '

P h o s p h o r u s  c o n c e n t r a t i o n s  i n  t h e  u p p e r  ( A  a n d  B )  b a s i n s

w e r e  a s  m u c h  a s  t w i c e  a s  h i g h  a s  t h e  l o w e r  b a s i n s ,  s u g g e s t ' i  n g

t h a  t  t h e  m a i n  e x t e  r n a ' l  s o u r c e s  o f  p h o s p h o r u s  a r e  i  n  t h  i  s  r e g ' i  o n

a n d  t h a t  a s  w a t e r  m o v e s  d o w n  t h e  b a s i n '  P h o s p h o r u s - c o n t a i n i n g

p a r t i  c l e s  a r e  I  o s t  t o  t h e  s e d i m e n t .  A n  a n a l y s i s  o f  t h e  w a t e r

d y n  a i n i  c s  o f  t h e  r e s e  r v o i  r  a r e  n e e d e d  t o  e s  t i  m a t e  t h e  r a t e  a t

w h . i  c h  l o w e r  b a s ' i  n  c o n c e n t r a t i o n s  w i l  I  i n c r e a s e  o v e r  t h e  y e a r s  '

T h e s e  d a t a  o n  d i  s s o l v e d  o x y g e n  a n d  p h o s p h o r u s  s t r o n g l y

s u g g e s t  t h a t  w h i  l e  a l  I  b a s i n s  a r e  e u t r o p h i  c ,  t h e  p h e n o m e n o n  ' i  s

" r  

r . c e n t  a n d  t h a t  t h e r e  j s  a n  o p p o r t u n i t y  t o  p r o t e c t  t h e  r e l a t i v e l y

; ,
h i g h e r  q u a l i t Y  l o w e r  b a s i n s '

B ,  P h y t o p i  a n k t o n  ,  T o o p i  a n k t o n ,  a n d  T r a n s p a r e n c y

I h e  q u a n t i t y  a n d  s p e c i e s  c 0 m p o s i  t i o n  o f  p h y t o p l  a n k t o n

( =  a l g a e )  a r e  a n  i m p o r t a n t  i n d i  c a t o r  o f  t h e  d e g r e e  o f  e u t r o p h i  -

c a t ' i  o n .  T h e  a l  g a e  o f  R o m e  R o c k  1 a e r e  m e a s u r e d  b y  c o n c e n t r a t i  n g  a

s u r f a c e  s a m p r e  o  c o u n t i n g  c e r  r s  a n d  f i r  a m e n t s  o f  i l r e  v a . i o u s  s p e c i e s

a n d  m u l t i p l y ' i  n g  t h e s e  c o u n t s  b y  t h e  v o l u m e s  o f  t h e  j  r  c e l  l s '

R e s u l t s  a r e  t h u s  e x p r e s s e d  a s  c e l l  v o l u m e .  c h l o r o p h y l l  p i g n t e n t s ,

a n o t h e r  m e a s u r e  o f  t h e  q u a n t i t y  o f  a 1 g a e ,  w e r e  a l s o  m e a s u r e d '

T h e  q u a n t i t y  o f  a l g a e  i n  B a s i n  B  a t  t h e  u p p e r  e n d  o f  t h e

r e s e r v o . i  r  w a s  z - 3  t i m e s  g r e a t e r  t h a n  ' i  n  B a s i n  D  a t  t h e  d a m .  T h i s

w a s  a l s o  t r u e  f o r  t h e  a m o u n t  0 f  c h l o r o p h y l  I  ( T a b 1 e  3 )  -  T h e s e

r e s u l t s  a r e  c o n s i s t e n t  w j t h  t h e  d i f J . e ' r e n c e  i n  p h o s p h o r u s  c o n c e n -

- 9 -



T a b l e  3

C h l o r o p h y l l  A ,  A l g a l  c e 1 1
p e r c e n t  b l u e - B r e e n  a l g a e
R o c k  R e s e r v o i r  b a s i n s  i n

vo lu rnes ,  and
in two Rorne
1  9 7 8

?

mg Chl A/lt'

18,57

17  .15

@
@

Volume

â
: - L

f ^ a  - t l

I  |  / . - V . y

2l+.52

%
x

?
mg Chl A/M,'

t '  t 'a

) .  2 '1

5.66

%

@
90

@

Volume

8.79

qD
9 .  0g

7 /zz
B/27

D a  t e

- 10 -



t r a t i  on  be tween  t he  bas  1  ns .

The  amoun t  o f  a1  gae  i n  Bas  i n  B  i nc reased  g rea t l y  ove r

t he  summer  (Tab le  3 )  wh i l e  t he  amoun t  a t  t he  dam changed  on l y

s1  i  gh t l y .  Th i s  may  nuue  been  due  t o  t he  h i  ghe r  wa te r  r ep l  acemen

a t  t he  dam s ince  t h i s  i s  t he  s i t e  o f  d r i nk i ng  wa te r  w i t hd rawa l '

The  ac tua l  ce l  I  vo l  ume  va l  ues  a t  t he  dam a re  cons  i  s  t en  t

w i  t h  o the r  c l  ass  i  f i  ca to r y  da ta  i n  t ha t  vo l  umes  a t  t h i  s  I  eve ]

(4 -g  u l / l )  a re  a t  t he  l owe r  end  o f  t hose  l akes  wh i ch  a re  c l ass i -
' t

f . i  ed  as  eu t roph i c .  ce l l  vo l umes  i n  Bas in  B  a re  we l l  w j t h t ' n  t he

"ve ry  eu t roPh i  c "  r ange '

0 f  t he  t o ta l  ce l i  vo l ume ,  65 -90? ;  v i as  b l ue -g reen  a ' l  gae

a t  bo th  s ta t i ons  (Tab le  3 ) .  Th i s  obse rva t i on  i s  s i gn i  f i  can t ,

pa r t j  cu l  a r l y  a t  t he  dam whe re  d r i nk i ng  wa te r  i s  ob ta i ned  '

because  t hese  a l gae  a re  t he  cause  o f  seVe re  t as te  and  odo r

p rob lems  i n  po tab le  wa te r  supp l ' i  es  o f  I nany  mun i c i pa l i t i e s  i n

0h io .  These  a l gae  ' i  n  r u f f i c i en t  dens i t y  may  rende r  wa te r  un f i l

f o r  consump t i on ,  The i r  abundance  i s  usua i l y  d ' i  r ec t ' l y  r e l a ted

to  t he  deg ree  o f  eu t roph i  ca t i on  and  so  p reven t i  on  o f  f u r t he r

de te r i o ra t i on  o f  Bas in  D  wa te r  qua l i t y  mus t  be  cons " i  de red .

l ^ Ja te r  t r anspa re i l c y ,  t he  bes t  ove ra l l  i nd i ca to r  o f  l ake

s ta te  o r  hea l t h  because  j t  j s  d i r ec t l y  r e l a ted  t o  t he  amoun t  o f

suspended  and  d i sso l ved  ma te r i a l  i n  t he  t ' l a t e r ,  t ' l a s  much  l owe r  i r

t he  uppe r  bas ins  t han  j n  Bas ins  c  and  D .  T ranpa rency  dec l  j  ned

oye r  t he  summer  co inc i den t  w j t h  t he ' i  nc rease  i n  a l gae '



D a  t e

J u n e

X
24

P h y t o p l  a n k t o n
a n  d  p e  r c e n  t  d i
t w o  b a s i n s  ' i  n

S p e c i e s

F r a g i l  a r i a  c r o t o n e n s i s
0 o c y s t i s  p u l s i l l a
G y m n o d j  n  i  u m  s p  .
S p h  a e  r o  c y s  t ' i  s  S  c h o e  d t e  r i
A n a b a e n a  s p i  r o i d e s
T r a c h l e m o n a s  s p .
S t a u r a s t r u m  c h a e t o c e r o s
N a v i c u l a  s p ,
0 c h  r o m o n  a s  s  p .
C h l  a m y d o m o n a s  s p .
S c e n e  d e  s m u s  B e  r n  a  r i  i
0 s c i l l a t o r i a  l ' i  m o s a

C y a n o p h y c e a e
C h l  o r o p h y c e a e
E a c i l l a r i o p h y c e a e
t u g l e n o p h y c e a e
C h  r y s o p h y c e a e
D j n o p h y c e a e

Sta t i on  B

A p h a n i  z o m e n o n  f  
' l  

o s - a q u a e
M i c r o c y s t i s  a e u g i n o s a
A n k i  s t r o d e s m u s  f a l  c a t u s
E u g l e n a  s a n g u i n e a
T r a c h J e m o n a s  s p .
A s t e r i o n e l l a  f o r m o s a
M a l  I  o m o n  a s  s  p .
0 o c y s t i s  p u l s i l l a

C y a n o p h y c e a e
C h l o r o p h y c e a e
E u g l e n o p h y c e a e
B a c i ' l  l a r i o p h y c e a e
C h r y s o p h y c e a e

T a b l e  4

s p e c i e s  l i s t s , ' c e 1 1  v o l u m e s
s t r i b u  t i  o n  a r n o n g  p h y i  a  f  o r
R o m e  R o c k  R e s e r v o i r ,  1 9 7 8 .

S t a t i o n  D

ffi-

64  . 67
?9 .58

3  . 27
0 .35
0 .64
L  . 49

6 r .74
0 .43

31 .34
n  a A

- A t r t

a  Y  I  _  - '

7BB

X

C e l l  V o l .  u l / l

0 .?7325
0  . 22637
0 .  i 3099
1 .  39  756
0 .53394
0 .  0  309  7
0 .83395
0 .01456
0 .05589
0 .02515
0 .11644
5 .  149  73

7  . 9 A 5 2 r
1 . 3 8 9 8 2
0 . 0 1 2 8 9
4  . 6 7  5 3 9
0 . 0 4 3 8 9
0 . g g 0 6 B
0 . 0 1 s 9 2
0 . 0 2 2 2 8

708 .
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Da te

Ju l y  ?2

Aug  27

T a b l e  4  ( c o n t i n u e d )

Sta t i on  D

S p e c i e s

A p h a n  i z o m e n o n  f l  o s - a q u a e
M i  c r o c y s t i s  a e r u g i n o s a
N a v i c u l a  s p ,
S p h a e r o c y s t i  s  S c h o e t e  r i
C y c l o t e l l a  s p .
A n a b a e n a  s p i  r o i d e s
L y n g b y a  t s i r g e i i

C y a n  o p h y c e  a e
C h l o r o p h y c e a e
B a c i  I  I  a r i  o p h y c e  a e

Sta t i on  D

0 o c y s t j s  s p .
C h  1  a m y d o m a n  a s  s  p .
G l e o c y s t i s  s p .
T : t r  a s p o r a  s p .
C o e l  a s t r u m  s p .
A p h a n ' i  z o m e n o n  f  l o s - a q u a e
M i  c r o c y s t i s  a e r u g i n o s  a
A n  a b  a e n  a  I  ' i  m n e  t i  c a
A n a b a c n a  s p i  r o i  d e s
A p h a n o c a p s a  s p .
C o e l o s p h a e r i u m  s p .
C y c ' l  o i e l l a  s p .
E u g l e n a  s p .
C r y p t o r n e n a s  s p .
M a l l o m o n a s  s p .

C y a n o p h y c e a e
C h l o r o p h y c e a e
B a c i l l a r i o p h y c e a e
E u g i e n o p h y c e a e
C h  r y s  o p h y c e  a e
C r y p t o p h y c e a e

{
- 1 3 -

Ce l l  Vo l .  u \ / 1

2  . 057  52
r . 737?B
0 .00859
0 .41261
0 .00990
0 .05254
0 .45846

4 .  / 3690

0  . 0 ?  5 4 7
0  . 0 0 7  4 ?
0 . 0 1 7 0 7
0 . 0 2 9 5 5
1  . 0 2 7  5 9
2 . 3 3 0 4 0
3 . 4 8 1 7 8
0 . 4 4 8 9 9
0 . 0 3 9  3 9
0 . 0 4 4 6 5
0 . 4 9  8 9 2
0 . 5 1 5 5 6
0 . 0 2 0 3 9
0 . 0 5 0 5 6
0 . 0 3 1 8 4

8 . 5 6 9 5 8

90 .27
9 "34
0 .39

8 1 . 0 0
1 2 . ? 0

5  . 6 7
0  . 2 2
0 . 3 5
0 . 5 6



Aug  27

&q  ( con t i nued )

S t a t i o n  B

S p e c i e s

0 o c y s t ' i  s  s p .
G l e o c y s t i s  s p .
C o e l a s t i u m  s p .
Q u a d r i g u l a  s p .
A p h a n i  z o m ' i  n o n  f  l o s - a q u a e
M i  c r o c y s t i  s  a e r u g i n o s a
A n a b a e n a  l ' i  n r n e t i c a
A n a b a e n a  i p i  r o i  d e s
C o e l o s p h a e r i u m  s p .
C y c l o t e l l a  s p .
F r a g i l l a r i a  s p .
C e r a t i u m  h i r u n d i n e l l a

C y a n o p h y c e a e
C h l  o  r o p h y c e  a e
B a c i l l a r i o p h y c e a e
D i n o p h y c e a e

Ce l l  Vo l .  u l l l

0 . 81056
0 .54316
0 .  75363
0 .05014
7 .35897
1 .57 t94

la .2  7385
0  . 522?7
7  . 43022
0 .49213
0 .34992
0 .36559

Gq-a_

4f3?trF=-

86 .30
B .  80
3 .43

@EC=
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T a b  I  e

D e n s i t y  ( n o . / M ' )  a n d  s p e c . i  e s  l . i  s t
o f  z o o p ' l  a n k t o n  i n  R o m e  R o c k  R e s e r v o i  r
i n  1 9 7 8 ,  d t  t h e  d a m .

S p e c i e s

D a p h n i  a  g a l e a t a  m e n d o t a e

D a p h n i a  p a r v u ' l  a

D a p h n i a  a m b ' i g u a  " / /

C e  r i  o d a p h n  i  a  I  a c u s  t r i  s

C h y d o r u s  s p h a e r i  c u s

E u b o s m i n a  c o r e g o n i

B o s m i n a  l o n g i r o s t r i s

D i  a p h a n o s o m a  I  e u c h t h e n b e r g i a n u m

D i a p t o m u s  r e i g h a r t j i

M e s o c y c l o p s  e d a x

T r o p o c y c l o p s  p r a s i n u s

0 r t h o c y c l o p s  m o d e s t u s

E  r g  a s  i  I  u s  c h a u t a u q u e n s  i  s

C o p e p o d i t e s

i ' l a u p l i i

6 /??

17680

3  182

r7  7

11315

n

2 5 1 0 6

5 1 2 7

? r22

67  19

3359

?47  5

I t

n
lJ

9 1 9 4

6 5 4 ?

7  / ? 4

3 0 8 1

1 6 i

0

7822

? 4 I

5 0 9

8 3 0

2 1 6  7

s 6 3

7 7 8

U

nU

107  2

777

8 /27

949

657

Bs45

73

t46

2T89

737

5841

948

0

439

803

950

13657

1 r



Z o o p ' i  a n k t 0 n ,  t h e  m i c r o s c o p i c  f r e e - f l o a t ' i  n g  a n j m a l s  i n

t h e  w a t e r  c o i u m n ,  a r e  t h e  b a s e  o f  t h e  f i s h  f o o d  c h a i n  i n  l a k e s ,

s i n c e  t h e y  e a t  a ' l  g a e  a n d  o t h e r  s m a l l  o r g a n i c  p a r t i c l e s .  I n

R o l n e  R o c k ,  t h e r e  j s  a  v e r y  a b u n d a n t  a n d  d i v e r s e  z 0 o p l a n k t o n ,

" i  n d i c a t i n q  t h a t  t h e  r e s e r v o i r  w j l l  s u p n o r t  a  s i z e a b l e  f i s h e r y .

I n  T a b l e s  4  a n d  5  t h e  q u a n t ' i  t a t i v e  p h y t o p l a n k t o n  a n d

z o o p l a n k t o n  c o u n t s  a x d  l i s t s  o f  s p e c ' i e s  a r e  g i v e n .  T l t e s e  a r e

o f  l i t t l e  o r  n 0  v a l u e  t o  t h e  l a y m a n ,  b u t ' i  f  l a r g e  c h a n g e s  i n

t h e  r e s e r v o i  r  d o  o c c u r ,  t h e  c h a n g e s  v r i  I  I  b e  r e f l e c t e d  j n  t h e

a b u n d a n c e  a n d ' i  d e n t i i y  o f  t h e s e  0 r g a n i s m s .  A n y  f u t u r e  l i n l n c -

l o g i c a l  i n v e s t i g a t ' i  o n s  w i l l  b e  g r e a t l y  s t r e r r g t , l i e n e d  b y  a  c o i r l p a r i -

s o n  t o  t h e s e  i 9 i B  l i s t s .

T h e  T r o p h i c  S t a t e  o f  R o m e  R o c k  R e s e r v o ' i  r

T h e  d a t a  f o r  S e c c h i  D i  s c  i r a n s p a r e n c y ,  t o t a l  p h o s p h o r u s  o

a n d  C h l o r o p h y i  i  A  ( T a b 1 e  ? )  h a v e  b e e n  u s e d  t o  c a l  c u ' l  a t e  C a r i  s o n b

T r o p h i c  S t a t e  I n d ' i  c e s ,  a s  d e s c r i b e d  i n  t h e  i " l e t h o d s .  T h e  r e a d e r

r v i l l  r e c a l l  t h a t  t h e  i n d e x  ' i  s  b a s e d  u p o n  t h e  r e l a t i o n s h i p  b e t r r e e n

t h e  a b o v e  v a r i  a b l  e s  a n d  a m o u n t  o f  a 1  g a e  a n d  o t h e r  s u s p e n d e d

p a r t i c l e s  ( m o s t i y  d e a d  a l  g a e )  i n  t h e  r , l a t e r .  A n  j n d e x  n u m b e r  b e l  o r v

3 7  i n d i c a t e s  r r , a t e r  o f  h i g h  q u a l i t y ,  a n d  a b o v e  4 7 ,  e u t r o p h i c  c o n d i -

t i ons .  Eve ry  i nc rease  o f  10  un i i s  on  t h i s  sca le  r ep resen ts  a

doub l i ng  o f  suspended  ma t te r  i n  t he  ua te r ,  so  t ha t  a  va lue  o f  60

i s  tw i ce  as  bad  as  50 ,  f ou r  t imes  as  bad  as  40 ,  and  so  f o r t h .

T h e  m e a n  t r o p h i  c  s t a t e  o f  R o m e  R o c k  f o r  e a c h  c a t e g o r y

j s  r a n k e d  i n  T a b l e  6 ,  a l o n g  w i  t h  o t h e r  l l o r t l r e a s t e r n  0 h  i o  I  a k e s

T h e  u p p e r  b a s i n  ( A )  i s  v e r y  e u t r o p h i c  a n d  a t  l e a s t

C .

- i 6 -



T a b  I  e  6

C o m p a r i  s o n  o f  C a r l  s o n  T r o p h  i  c  S t a t e  I n d e x
V a l u e s  f o r  l l o r t l r e a s t e r n  0 h i o  L a k e s .  L a l l e s
a r e  R a n k e d  f r o m  L e a s t  t o  1 4 o s t  I u t r c t p h i c  b y
T r a n s p a r e n c y .

T r a n s p a r e n c y  C h l o r o p h y l ' l  P h o s p l t o r u sL a k e

1 .  C r y s t a i  -  1 9 7 8
( S u r n r n i t  C o . )  N  =  1

? .  S t e w a r t  -  1 9 7 8
( P o r t a g e  C o . )  N  =  ? - '

3 .  I a s t  T w i n  -  1 9 7 8
{  P o  r t a g e  C o .  )  t {  =  1 5

4 .  l , J e s t  T w i n  -  1 9 7 8
( P o r t a g e  C o . )  N  =  1 5

5 .  D o l l a r  -  1 9 7 8
( P o r t a g e  C o , )  N  =  1 3

6 .  R o n e  R o c k  ' D . '  -  1 9  7 8
( A s n t a b u l a  C o . )  i ' t  =  3

7 ,  G e a u g a  -  1 9 7 8
' ' , ,  ( G e a u g a  C o , )  N  =  1 2

B ' .  R o m e  R o c k  r r  C r '  -  1 9  7 B
( A s h t a b u l a  C o . )  l i  =  ?

9 .  P u n d e r s o n  1 9 i B
( G e a u g a  C o . )  i {  =  i

1 0 .  R o m e  R o c k  r r B r '  -  1 9 7 8
( A s h t a b u l a  C o . )  N  =  3

1 1 .  R o m e  R o c k  ' A r r  -  1 9 7 8
( A s h t a b u l a  C o . )  t i  =  1

1 2 .  S i l v e r  -  7 9 7 7
( s u m m i t  C o . )  N  =  1 3

1 3 .  A u r o r a  -  1 9 7 6
( P o r t a g e  C o . )  N  =  i 4

3 5 .  8 3

4 4 . 7 6

4 5 . 9 1

4 6  . 6 ?

4 7  - 6 6

4 9 . 0 i

4 9 .  5 5

A A  T T
- a J . J V

( n  n n
J \ J . \ J I _ '

52 .96

60 .00

65 .27

77 .00

47 .17

40 .47

A q  ? \

4 9  . 4 ?

s f i . 7 9

4 9 . 7 7

5 4 . 6 5

4 6 . 6 5

5 6 . 7 1

5 6 . 4 4

5 0 . 9 9

6 6 . 5 9

6 4 ,  i 0

A A 
-1 

1
" 1  3 .  |  /

a a )  n l
J V .  J  L

4 5 . 7 5
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t w i  c e  a s  b a d  a s  t h e  l o r ^ l e r  b a s  j n .  T h e  l o w  v a l u e  f  o r  c h l o r o p h y ' l  i

i s  p r o b a b l y  d u e  t o  t h e  l  a r g e  a m o u n t  o f  w e e d s  a t  t h ' i  s  e n d  o f  t h e

l a k e ,  w h ' i  c h  t e l r d  t o  i n h i b i t  a l g q e . , g r o w t h .  B a s ' i  n  A  ' i  s  e x c e e  d e d

o n l y  b y  t h e  h y p e r e u t r o p h i c  A u r o r a  a n d  S i l v e r  L a k e s ,  t w o  l a k e s

r v i t h ' i  m p a i r e d  r e c r e a t i o n a l  a c t i v i t j e s  d u e  t o  e u t r o p h i c a t i o n .

T h i s  e n d  o f  t h e  r e s e r v o i r  i s  i n  s e r i o u s  t r o u b l e  a n d  w ' i  l l  r a p i d l y

b e c o m e  m u c h  w o r s e  u n t i ' l  s t e p s  a r e  t a k e n  t o  a b a t e  s o u r c e s  o f  n u t r i  e n t

i n c o m e .

T h e  
' l  

o w e r  b a s i n s  ( C  a n d  D )  a r e  b o r d e r l  i n e  e u t r o p h i  c - - a b o u t

h a l f  a s  b a d  a s  t h e  u p p e r  b a s ' i  n .  T h i s  k n o w l e d g e  j s  e s p e c i a l l y

c r i t i c a l  s i n c e  i t  m e a n s  t h a t  s m a l l  i n c r e l n e n t s  j n  p h o s p h o r u s  c o n -

c e n t r a t i o n  w i l l  p r o b a b l y  b r i n g  a b o u t  i n c r e a s e s  i n  a l g a e  o v e r  t h e

n e x t  f e w  y e a r s .  T l i e r e  w i l l  b e  a t  l e a s t  t t . r o  n e g a t i v e  a s p e c t s  t o

t h i s :  ( 1 )  d e c a y  o f  t h e s e  a ' l  g a e  " b l o o n r s "  v r i l l  i n c r e a s e  t h e  r a t e

o f  o x y g e n  c o n s u n r p t i o n  a f t e r  t l r e r m a l  s t r a t i f i c a t i o n ,  ' u h u s  e x a c e r -

b a t i  n g  t h e  s  i  t u a t i  o n ,  a n d  ( ? )  t h e  h  i  g h  p e r c e n  t a g e  o f  b  I  u e  - g  r e e n

a ' !  g a e  r v i l l  c o n t i n u e  t o  b e  h i g h  a n d  m a , v  s e r j o u s l y  i r n p a i r  d r i  n k i n g

n a t e r  q u a l i t y  t h r o u g h  c h a n g e s  i n  t a s t e  a n d  o d o r .  T h a t  c o n c e n t r a -

t i o n  w i l l  g o  u p  ' i  s  a  v i r t u a l  c e r t a i n t y  u n l e s s  t h e r e  i s  n u t r i e n t

j n c o m e  c o n t r o l  ,  b e c a u s e  t h e  t v a t e r  r e s i  d e n c e  t  j  r n e  o f  t h e  r e  s e r -

v o i  r  a p p e a r s  t o  b e  h i g h  a n d  m a t e r i a l s  p r o b a b l y  a c c u m u l a t e .

R e s e r v o i  r s  w i t h  a  T S I  o f  5 0 - 6 0  c a n  b e  e x p e c t e d  t o  r e c o v e r

t o  t h e  m o r e  d e s ' i  r a b l e  4 0 - 5 0  r a n g e  r v ' i  t h j n  a  f e w  y e a r s  a f t e r  a b a t e -

n i e n t  o f  t h e  m o S t  i m p o r t a n t  s O u r c e s  o f  p l a n t  n u t r j e n t s .
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V .  D ' i  s  c u s s  i  o n  a n d  C o n  c l  u s  i  o n s

R o m e  R o c k  i S  a  C O m p a r a t i v e l y  d e e p ' i r n p o u n d m e n t '  a b o u t  1 0

y e a r s  o l d .  T h e  w a t e i l i  s  u s e d  f  o r  d r i n k i n g ,  b 0 a t i n g  '  c o r r t a c t

r e c r e a t i o n ,  a n d  f i s h i n g ,  i n  t h a t  o r d : r  o f  i m p o r t a n c e  '  N o

s e \ ^ J a g e  a p p e a r s  t o  e n t e r  t h e  r e s e r v o ' i r ,  a l t l r o u g h  t h e r e  a r e

r e p o r t s  t h a t  a  I  i  v e s t o c k  o p e r a t i o n  h a s  a d d e d  t ' r a s t e s  t o  t h e

w a t e r .  D u r i n g  i t s  b . i  e f  h i s t 0 f Y ,  t h e  r e s e r v o i r  h a s  e x p e r i e n c e d

a  h i s h  i n c o m e  o f  s u s p e n d e d  s o r  i d s  f  r o m  e r o s i o n  o . r  t h e  w a t e n s h e d

. i  n c l u d i n g  h o m e  c 0 n s t r u c t i o n .  s h o r e l i n e  e r o s ' i  o n  f r o m  b o a t s  a n d

w i n d - g e n e r a t e d  l ' r a v e s  h a s  p r o b a b l y  a d d e d  s i g n i f i c a n t l y  t o  t l t e

l o a d  o f  s u s p e n r J e d  s o l i d s .  I n  t h i s  s h o r t  p e r i o d '  t l r e  r e s e r v o i r

h a s  d e v e l o p e d  a  s e r i  o u s  " w e e d "  p r o b l e m  a n d  t h e  b e g i n n i n g  o f  E

s e r i o u s  a 1 g a e  P - I o b l e m '

T h e  p r e s e n t  " s t a t e "  o r  h e a l t h  o f  R o m e  R o c k 'i s a b o u t  a v e r a g e

f o r  l , l o r t h e a s t e r n  0 h i o ,  e i < 9 e p t  i n  t h e  , s h a l  l o w  u p p e r  e n d  a n d

i ;  t h e  b a y s ,  w l t e r e  i t  r a n k s  a m o n g  t h e  w o r s t  l a k e s '  - I t  s - h o u l d , b e

n o t e c i  t h a t  R o m e  R o : l < - h 1 s  r e u c f . l e d  t i  i s  s t a t e  ' i  n t h e

t i m e  ! h a t  o t h e r s  , h a v e .  - T h e  I o w e r  b a s i n ,  a t  t h c  d a m '  ' i  s  i u s t  a t

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

n u i s a n c e  a l g a e ,  t a s t e  a n d  o d o r ,  o X y g e n  d e p l e t i o n ,  e t c '  T h e

s e l e c t - i o n  o f  1 g 7 g  a !  a  y e a f  _ t o  b e g j n  a n  c x a * i n a t ' i  o n  o f  t l r e  r e s e r -

s o l u t j o n s  t o  t h e  p r e s e n t  p r o b l e n i s  a n d  p r c v c r t t j o n  o f  f u t u r e

p r o b l e m s  a r e  i n t j r n a t e l y  l i n k e d .  1 4 e a n s  t n u s t  b e  f o u n d  t o  c o n t r o l

w e e d  g r o w t h  w i t h o u t  a l t e r i n g  d r i n k ' i  n g  w a f e r  q u a l i t y  t l r r o u g h

/1..,
h e r b j c i d e s .  A t  t h e  s a n l e  t ' i  r n e 9 ' 6 t u p t  r n u s t  b e  t a k c n  t o  c o n t r o l t h e

1 n-  t 3  -



i n c o m e  o f  s u s p e n d e d  s o l i d s  t t h i c h  i i t a k e  t h e  b a y s  s h a l J o r ' , , e n o u q h  f o r

y r e e d s .  T h e  i n c o m e  o f  p l a n t  n u t r i  e n t s  ( p a r t i  c u ' l  a r l y  p h o s p h o r u s  )

upoo

w h . i  c h  w i l l  s t i m u l a t e  a l g a e  g r o w t h  a n d  l e a d  L o  i , h e  d e t e r j o r a t i o n

o f  t h e  d e e p  b a s ' i  n  m u s t  a l s o  b e  c o n t r o l J e l

The  nu i sance  need  i n  t he  l ake  a i ,  t he  t i ne  o f  n r y  v j s i t s  r vas

i Jnp_p l y l ] r .m .  i  suspec t  t ha t  ! " - g ! - a t : , . q3e !qL  i s  a l so  abundan t  i n  ea r l y

summer .  Th i s  p rob le rn  i i i l l  be  t he  mos t  d i f f i cu l t  t o  so i ve  s i nce

i t  w i l l  i n v o l v e  a b a t e r n e n t  o f  f u r t h e r  s e d j n t e n t  ' i  n c o r n e ,  a  d c e p e n i n g

o f  t h e  b a y s ,  a n d  p o s s i b l  y  a  c o n t r o l  a g e  n t .  T h e  f  o l l o i r i n g  p a r a g r a p h s

a r e  a  l i s t  o f  o p t i o n s  a n d / o r  p r o c e d u r e s  i v h i c h  I  r e c o r l n r e n d ,  b a s e d

n  t h e  l ' i m ' i  t e d  i n f o r n r a t i o n  a v a ' i  l a b l e  f r o m  t h r e e  v i s i t s .

T h e  m o s t  o b v i 0 u s ,  a n d  p e r h a p s  t h e  c h e a p e s t  a n d  p o t e  n i , i  a 1 l y

m o s t  s u c c e s s f u l  v l e e d  c o n t r o l  t e c h n j q u e  i s  r e s € r v o j r  c i r a i + d o w n

b u i  l t  f o r

l " l e r b i c i d e s o  e x c e p t  f o r  c o p p e r  s u l f a i e  a n d  C u t r i n e  f o r  a l g a e

c o n t r o l ,  a r e  n o t  r e g ' i  s t e r e d  f o r  u s e  i n  p o i a b l e  r . t a t c r s  j n  0 h ' i  o

( s e e  r i l y  e a r l i e r  r e  p o r t ) .  ' t h e  
r e a s o n s  f o r  t h i s  i n v o l v e  p e r " s i s -

t e n t  r e s i d u e s  a n d  o t h e r  a d v e r s e  i m p a c t s  a n d  I  a g r e e  v r i t h  t h i s

p o s i t i o n  b y  t h e  0 h i o  D e p a r " t n r c n t  o f  A g r i c u l t u r e  .  T h e  A s s o c i a -

t i o n  s h o u l d  t a k e  a  p o s i t ' i  o n  a g a i n s t  t h e  j  r  u s e  b y  ' i  n d i v i d u a l s .

D r e d g i @ r t o t h e e X c e s s j v e s h a . ] l c t , l n e s s r , l h i c h p e r -

r n i t s  i ' r e e d  g r o w t h .  T h e  i m p a c t  o f  s u c l r  a n  o p c r a t i r : n  o i r  d r j n l : i n g

t u a t e r  q u a l  i  t y  a n d  o n  d o u r r s t r c a m  L l s e r s  o f  t l i e  l ' e  s c r " v o i  r b  r " r a t e  r

w i  l  l  h a v e  t o  b e  e x a r n ' i n e d ,  p d r t i  c u l  a r y  ' i  f  t h e r e  a r e  h e  r b i  c ' i  r j e

r e s i d u e s  j n  s e d i n i c n t s .  A ' l  s o  a n  I n r p a c t  A s s c s s i i r e r r t  n r a y  l r a v e  t o

b e  f i l e d  w ' i  t h  t h e  U .  S .  A r ^ m y  I n g i n e e r s .  A n  a d d r : d  c o s t  t o  t h i s

du r i ng  f a l l  and  n j n te r .  l f f i ' . "  c i am v ras  appa re r r t l y  no t

rc'}h . i  s  p o s s i b ' i  l i t y .+
L
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o p e r a t i o n  w i l l  b e  s p o i l  d i s p o s a i ,  i v h i c h  w i l l  i : a v e  r o  b e o u  t

o f  i h e  r e s e r v o i r ' s  d r a j n a g e  a r e a .  I  r e { , : o r } j r i r e n d  l a t d r c d q i n g

b e  g i v e n  l o w e s t s t c p s  w l r i c h  r r r u s t  b e

a c c o m p l ' i  s h e d .

L a n d  u s e  c o n t r o l s  a r e  n o t  a  f c a s ' i  b l e  s o l u t i r : n  a t  i n i  s  t i r l e  f o r

i h e  p r o b l e m  o f  e x c e s s i v e  s c d i r ; i c n t ; i n d  n u i r j e r r t  i r i  r : o r r i e  s j n c e

t h e r e  a r e  p r e s g n t l y  f e r , r ,  i f  d f i y ,  e r i  f o i ' c c a b l e  c o c l c s  t o  i r n p i c _

m e n t  s u c h  a  s t r a t e g y ,  T h e  d r a i n a g e  ! : a s  j n  ' i  s  a l s o  1 a r g e .  T h e

A s s o c i a t j o n  s i t o u l d ,  h o l e v e r ,  d i " a f t  a  p l a n  f o r  i r r i r r t t l i u i l < j : r s

t o  i n c l u d e  a  s e t  b a c k  o f  a t  l c a s t  3 0 0  j ' i : r : t  ( f r o r n  i h e  5 t a t c  o f

l ' J i s c o n s i n  b u i  1 c i  i n g  c o d e )  a r i d  t i r e  r ^ e i - c r r t i o n  o f  6 0 - 8 0 ; ;  o f  t h e

n a t u r a l  t t ' e e  c o v e r  o n  t h e  l o t .  C u r r c n t l y  d c v e i o l - r c c i  1 o i s ,  j n

s o m e  a r e a s ,  a r e  c o n t r i b u t i n g  s u s p e n d c d  s o l  j c i s  l i i i . c u q h  b a n k

e r o s i o n .  T h i s  s l r o u l d  b e  c o r r t r o l l e d .

T h e  c o r . r s  t r u c ! i o n  o f  s e d i n i e n t . - l i a t e  r  t j e t e n t i o r r p o n d s  o n  t n a j o r

s t r c a n t s  s e e m s  t o  b e  t J r e  o n l y  f e a s i b l e  s o l u t i o n  t o  i l i e  e r o s i o n

p r o b l e m .  I f  g o n e  p r o p e . r l . v .  i , h e L e  c a n  b e  v e r . Y  e f f e c t j v e  a r r d

c o u l d  b e c o m e  v a l u a b l e  r e c r e a i ' i o n a l  s i t e s .  T o  i r r , p l c n i e s t  t i r i s

w i l l  r e q u i r e  a  s t u d y ' u o  a e t e t ' r n ' i n c  t v h j c h  s i i - e d n r s  a r e  i i i o s t

d a n i a g i n g  t o  i h e  r e s e  r t , o i r ,  t h e  f l o r , ; s  a n c j  s o ' l  i d s  
' l  

o a c j  o f  s u c h

s t r e a n l s ,  a r r c i  t i r e  a v a ' i  i a b i t  i t y  o f  l a i i d  t o  b u i l d  - r , h e  l ; , . ^ s j n s .  S u c h

a  s t u d y  s h o u l d  a l s o  i r r c l u d e  a  l t e a s u r e  o f  t h e  p l r o s i : i i a r u s  c o p L e r r  t

o f  t l i e  s t r e a m s .  l - h e s e  d a t a  r v j l l  a l l o w  t h e  i r r v r s i i r ; a t o r  i o

p r e d i c t  t h e  r a t e  o f  f i l l i n g - i n  o f  t i i e  i ' e s c r - v o i r ,  t h c  r a t . i :  o f

e u t r o p h ' i c a t i o n ,  a r t d  t l i e  d e g r c e  o f  d i v c r s i o n  n c c d r : d  i o  p r - o t c c t

t h e  d c c p  b a s  j n r .  t l  s t i ' o n g i y  i - c c u i ; ; i i i i : r r d  t i l o t  i i r e  A i ; s u c j a L i o n

p r o c e c d  r v i t h  t h e s e  s t e p s .

- L  
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T l r e  u s e  o f  * e e d  l i a r v e s t e r s  t o  c o n t r o l  n u i r a n c e  p l a n t s  h a s  b e e n

s u g g e s t e d ,  T h e  e f f e c t i v e n e s s  a n d  e n v i r 0 | 1 * c n t a r  i r i i p a c t  o f  t h ' i  s

n r e t h o d  h a s  b e e n  r e v i e w e d  b y  c a r p c n t e r  a n d  A d a r n s  ( 1 9 7 7 )  '  T h e

f o l l o w i n g  s u l n m a r i z e s  t h e i r  r e v i e t " t  o f  t h e  l i t c r a t u r e :

a . . I h e r e m a y b e a d e c r e a S e i n t h e s e d i l t i e t r t a t i o n r a t e j n t h e

b a y s  f o l l o r v i n g  h a r v e s t i n g  s i n c e  j t r c o r l r i n g  t n a t e r i a l s  v l i l l

n o t  b e  t r a p p e d  b y  p l a n t s '  T h c y  r l ' i  l l  d e l L o s i t  i n s t e a d

' i  n  t h e  d e e P  o P e n  t ' r a t e r '

T i t e r e  ; n a y  b e  a n  i n c r e a s e  i n  t h e  p l a n t  n u t r i  c n t s  r e a c h i r t g

t i r e  o p e n  r v a t e r  d u e  t o  t h e  a b s e n c e  o f  u p t a k e  b y  t t e e d s '

T h e r e  r v i l l  b Q o  ' i n  t i t o s t  c a s c s '  a n  i r t c r e a s e  j n  t i i e  t n a t - l j k e

f i l a n r e n t o u s ,  f l o a t ' i  n g  a l g a e ' i  n  h a t ^ v c s t e d  a r c a s '

A f t e r  o n e  o r  s e v e r a l  s e a s 0 n s  o f  h a t ' v e s t i n g o i h e i " e  i v i ' l l

b e  a  s h i f t  j n  d o m ' i  n a l r c e  a m o n g  i h e  v ; e e d s  t o s h o r i e r -

s t a l k e d  s P e c i e s .

u,
f

The re  r . r i I I  be  u r r kno i ^ rn  c l i anges  1n  f  i sh  popu t r l j l t *

0 n  b a l a n c e ,  c a i ' p c n t e r  a n d  G a s ' i t h  { t g l g )  c o t l c l u d e  t h a t  l l t e r e

r u i l l  b e  l ' i  t t l e  n c i v e r s e  c n v j r o n l r ' l c t t t a l  i n l p a c - i .

T h e  p r . i m a r y  r ^ r c e d  n u j s a * c e  i n  R o m e  R o c k  j s  r n i r f o i l  ( l ' i y r ' ] o p h y . 1  t u j l )

a  r o o t e d  v a s c u l a r  p 1 a * t  ( i n  c o n t r a s t  i , o  f i l . , r i i c r r f o u s  o l ' r i t t ' i  c c l l u l a r

f  l o a t i n g  a l g a e ) ,  T h e  p l a n t  s p r e a d s  r a p i d l , v  b y  s c e d s  a n d  a s c x u a l l y

b y  s t e m  f r a g r n e n t s  a n d  b u d s .  l l a r v e s t i n g  i n u s t  t l r c t ' c f o r e  j n c l u d e

r . e r n o v a l  o f  t h e  c u t  m a t e r . i a l  0 r "  e l s e  t h e  p r a ' r t s  w ' i ' l j  s i - r i ^ e a d '

i , l i c l r o l s  ( t l l + 1  r e p o r t s  t h a t  a  s ' i  p g l e  e a r l y  s t i i i i r l l e r  c u t t i r i g  i n

e l i p e t ^ i r n c n t a l  p l o t s  r c s u l t e d  j n  a  r e g i " o r ' l t h  o f  r n i l f o i l  t o  c ' l i o r l t

h a - 1 f  t h e  d e n s i t y  o f  c o n t r o l s .  T h r - e e  h a r " v c s t s  p c i ^  y ( j a r  c l ' i i r i i n a i c d

v ' i  r t u a i i y  a l l  p ' l  a n t  m a t e r i a l '  f o r  t h a t  y e a r '
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T h e  c o s t s  o f  h a r v e s l i n g  0 p e r a t i o n s  v a r y  t r i d e l y  a n d  a r e  d j f f r - -

c u l t  t o  i n t e r p r e t  b e c a u s e  s o m e  i ^ e l t o r t s  d o  n o l  i r t c l u d e  s o i n e  o r  a l l

o f  t i i e  c o s t s  f o r  l a b o r ,  r n a t e r i  a i s ,  r e p a i r ,  i n i t j a l  j n v c s t l t e n t - s ,  e i c .

T h e  A q u a r n a r i n e  C o r " p o r a t i o n  ( c i t e d  j n  N i c h o l s ,  1 9 7 4 )  r s t i t i ; a t r : s  c o s t s

i n  1 9 7 3 ,  e X c l u c i i n g  n : a c h i r r e r y  a n d  a n t o r t ' i  z a f  i o n ,  t o  b e  a i r o u t

$ 2 0 . A 0 / a c r e .  l { e i l  ( I 9 i 7 )  b e l  j e v e s  t h c s e  c . o s t s  t o  b e  u n r r : a l

a n d  r : s t i r n a t e s  t n a t  a  3 - 4  r r i o r r t h  o p e r a i j o n ,  i n c l u d i n g  i r ^ t i  c k

- i S

U t

+ - i ^
I t l

S _

p o s a i ,  r v j l l  b e  a b o u t  $ 1 5 0 . 0 0 / a c r e .

S  i  n  c e  t h e  r e  c i o e s  r t o t  s e e m  t o  b c  a n o i h c r v i a b l e  o p t " i o r r  f o r  i ' ; i : e d

r | i  L h  t 1  i s l r ( : r S a l  b Y  t l ' . u c kc o n t r o l  a i  R o m e  R o c k , I  r c c 0 r r i m e n c j  i i a r v c s l i r t g ,

a i , i a y  f r o r n  t h e  l a k e .  T h e  p r e d ' i  c t e c j  r e s u r ^ g c n c e  o f  f j l a r ' r i r r ' r  t o u s  a l g a e

n t a y  b e  1 e g a 1 1 y  c o n t r o l l r : d  w i i . h  C u t r i  n e  .

T i t i s  r e p o r t  . i  s  l r e c e s s a r i 1 y  v e  r y  p r e l i r n i n a r y  j n  v i * i ' o f  i h e

s n i a l l  ( 3 )  n u m b e r  o f  s a t n p l  i l t g  d a i c s ,  a r t d  t l r e  c o t i f  i i i r r i n e  n i  o f

& n a l y s i s  t o  t . i r e  " s t a t e "  o f  t l i e  l a i t e "  A , J c q r i a " l ; e  l a i i c  l i r a i - t  a r J l " : ] r i e r r i

i ' c q u i  r c s  t l r e  f  o l  I  o t v i n g  b a s ' i  c  k n c l ' i l  c d g e :

1 "  A n  a c c u r ^ a t e  c o r i t o u r  r i l a p  o f  t h e  e n i i r e  r e s e r ^ v o i r  b a s i n ,  a

c a ' l c u l a i j c n  o f  l a k e  v o l u i r i e ,  a r r d  a  d r a i n a g e  i i l a p  o f ' c h e

t v a t e r s h e d .

l . l e a s u i ' c : - r i e r t t  o f  t l r e  a r t n u a l  i n c o i i r e - 0 u t g o  o f  s u s p r : r r r j c d  s o l  i c i s ,

r , ; a i . e r  a n d  p l i o s p i t o t ' t t  s ,  f r o n l  t ' , ,  i t j c l i  d a t a  r : c i " r a j n  ; r i i i t i i i t i l i i t L i r : a l

n o d e l s  w i  l l  p r o v i d e  a  c l o s e  e s i i r i i a t e  o f  t h e  e r i i o i r n t  o f  s e c i j r t i c n t

a r r d  n u t r . i  c n t  c o n t r o l  l ' e q u ' i  r e d  ' l o  r i ' a i n t a i r r  c u r ' r r : n t  i i " i , . i . t i r i c

s t a t e  o r  t o  l o t ' r e r  t t ' o p h i c  s l . a t . e .

3 .  M e a s u r e n t e n t  o f  s l t o r e l ' i  r r e  e r o s i o n  r a t e .

4 .  A  c o l r t ' i  n u a l  r n o n i i o r i r r g  o f  i i ' . l r t s l i a i ' n r c y  i n  r : a c l i  l ; , r s i p  i i t t i ' i n g

t h e  r e c r e a t i o n  s c a s 0 n .  T h ' i s  c a n  b e  a c c 0 i n p l i s h e d  b y  L h e

A s s o c i a t i o n  b y  b u i l d i n g ' a  ? - A  c m .  d i a t r l c t c r  r J ' i  s c  o f  l a "  t r c t f i l
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r n a t j n g  q u a d r a n i s  b l a c i l  a n d  u i t ' i t e '  A  l i n e

o f  t t r e  t e r s  ( t t o - ! -  f u c t )  i s  a r i ' a c l r c d '  T h e

I  o v e r  t h e  s h a r l c d  s i r l c  o f  a n  a r t c l i o r ' e d  b o a t

i r s .  T h e  l i r i e  i s  s l o r ^ i 1 y  l ' e t r i c v e c i  u r t t i l  t h e

i b l e .  T h j s  t a k ' e s  r b o u t  3 - 4  r l i n r i t e s  t o  d 0 '

t l r e  t l c p t h  i n  n r e t c r s '  T i ' o p h i c  S t a t e '  u s i r i g  l h e

n d c x  j  s :

.  ln. d.!-p-!!  Jj-  trr i :  t 'e r^s- 
)

o -  l n  2

5 0  o r - - a b o v e  a r e  t o  b e  c 0 n s i r i c r " e d  i n d ' i  c a t i v e

r d i t i o n .  T o  c o n f i r i n  t i r e  v a l u c s  o l l t a i t t e d '

c h ] o r o p | r y . l l a n d t r - l I a l p i , i : : 1 : l i o i . U S c 0 l l C e r r t , r ' a t i o n

a t  i t i t . e r v a l s  o v e r  t h e  s r J r r l i l r c r '

a n a g c r n e l r t  i s  e x l r e r r s i v e  b t r t  i i '  c l c a r l y  i s  i n

,  a l l ,  d s s u r l i t t g  t l r a t  l i r e  p r ^ i i r i a r y  i ^ c i i s o n  f o r

l i p a t R o n t e R c + c k i s t h e l a t l e . . ' . r l i c t . e i r a v e b e e n

l f  l c s s  o f  p r o p e r f y  l ' a l u e  a t i d  l ^ c c r c a t i o n  v a l u e

o n .  , 1  u r g e ,  t i t a t  t i r e  A s s o c i a l i o n  r r r ' r k e  l a k e

a r ^ y  i o b .  A r r i o t t g  t h e  f i r s t  s t c p s  i i r i g i r t  b e  t h e

l  c i n e n  t a t  i  0 n  o f  l  a n d  U  5 e  c o i t  t r o l  s  i c r  r J c v e  l  o p c  r s  ,

. J l t a l - l c e  o f  t i i a x i t i t t t t i ' i  ! i ^ o ' ; r t d  
( : c v e r '  1 f  t - c r i l  L r o l s

j  o r  e  r t f  o r c e  d ,  i ' l t c n  I  i . e  t - t ] l i l t l i c r - t c i  i - i : c  [ ) l . i j l ) a r a t  
j  o n

n a r i u a l  f  o r  l a k e  i :  r o t e c t i  o n  '  I  a l  s o  5 1 t i l g e s t  t h a t

g r r a . l . l s t o c o t t t r o ] s i l t , r e c ] ' c s i r : n , i i r , c ] r . 1 i : i e n { - i o n

e r J - i  r n c n r  i r r c o l l i e .  F  j t i a l  l y '  i f  l i l y  i ; t t i j c t " :  L ; i n d i n g

u a j  i t o r i i e 0 \ ' l n e r t s  r l t r c s  i s  c { r l ' l ' e c t '  l i l e y  a r e  L o o  l o t t '

e r v o i r  i s  n o t  e l i g i b l e  f o i ^  a l r y  ( ' l i l " i l  l - a k r l  5  l l l o l ' t e y l

o f  t h e  I g T Z  l ' J a t e r  P o l l u i i o n  A c t  9 2 - 5 0 0  l " r e c a u s e

p a r r r t i n g  a l  t e r t

" k e d  i n  l e n g i ' h s
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s c  i s  j u s t  v i s ' i t

l e s s '  R e c o r d  t i

r l s o n  ( i 9 7 7 ) ' i  n r

1 0  ( 6

r e r e  l n  =  1 o g 2

a l u e s  o f  a b o u t  5

f  e u t r o P h i  c  c o r t d

e a s u r e m e t r t '  o f  c l

h o u l  d  b e  t a k e n  i

r d e q u a t e  l a l l e  I l a l

: s t  i n t e r e s t '  o f

] n c e  0 r  0 v l n e r s i t i

a t l y  i n s i a n c e s  o f

o  e u  t r o P h  i  c a i  i  o r

e n e n  t  i  t s  P  t ' i  t l t a  t

o p n t e n t  a n d  i n l P l .

r  d i  ng  t l r  e  t l i a  i  r l  t l

: t  b e  d c v e l o P e d

h o t n e  o t l i t c r t s  l l l a

b u i l d  r e t a i n i r r g

s  t o  c o n t r o l  s e r

. h e  P r e s e n t  l l r r t u

R o m e  R o c k  l ' e s e

) r  s e c t i o n  3 1 4  o

. J l ^

q

J, u

) a l

- a l

>  l l

1 '

i r t

t n

- !

) t ' t (

,
i

n o

^ . ^ l
d t l

C V

r n  t

1 i  s

r o

l ^ r  r

; 7

4 "

s i
tlt .

$it  d , '
a n o

m a r k

d e v j

u n  t i

d i  s  t

n o

l ^ r  r
u u  r

t v l t e

! a l

o f

Ine  i

s l t

'  a  t l

t h e  b c s

f c s i d e n

i o o  m a r

d u e  t o

i l l a n a g e

c i e v e l o

'i n cl ur d

c a r t n o t

o f  a  i

y o u  b t

p o n d s

o f  t h

u n d e re
+ n  ' . ' , h ' 1 i C  U S e .

i l i e  l ^ e s c r v o i r  i s  r t o t  o p c n  L u  P ' . , : i " '

-  ( - q  -


