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II{TRODUCTTON

A nuisance a1gal bloom has plagued Rome Rock Lake for the past
two sunmers and po;sib1y longer.  AIgaI blooms occur in water where
there is an abundance of nutr ients (pr i rnar i ly phosphorus )  to
support  a large biomass of algae and where the water f lor+ j -s s low
en-ougn to al lov the algae t ime to grow and become establ i -shed.
Both of  these condit ions occur in Rome Rock Lake -

The poss ib le sources of  phosphorus to a lake or rese:-roir
include: agr icul tural  runof f  ,  lawn fert i l izers,  incoroing strearns,
sept ic systLms ,  d. i rect  sewage discharges ,  animal waste, waterf  owl
ana int l rnal  recycl ing fron the l -ake sediments.  Internal
generat ion can alsc provide a rna j  or source of  nutr ients to a lake..

Internal  release of nutr ients f  rom #-he sedirnents occurs when
the oxygen concent in the water arcps to low l-evels.  The
phospho-rus which has been chemica)-Iy bound to the sedi-ment

iar t ic les  is  re leased under  these condi : ions and r+ i l l  be  rnace
ava i labt  e  to  the 31 grae ce l ls .  There are  severa l  d i f  f  e :ent  ways ic

stop the internal  release cf  phosphorus. However,  these treacrnenE.
rnetfiod.s nay not make an cbse::rab1e difference to the wat,er cruaiity
unl-ess the internal  sources are conc: ibut. ing a J-a-ge propor- ' j -cn of
the total  nutr ient load to the reservoir

The f i rst  step in deterrnining whether internal  loaCing is a
problen i ;1 Rome Rock Lake is to detetmine che extent of  che anoxic
water  dur ing s t ra t i f i ca t ion.

I{STEODOI,OGY

On August ZO ,  1990, l { r .  Monroe Frados accompanieo Diane
Conyers-Riz-zo on a dissolved oxygen surr /ey of  Rome Rock resels/oir '
renperature and oxygen prof i les along with Secchi disk measurements
werl  taken at eight s i tes beginning at  the dam and ending at the
head of the reservcl  j - r .  A water sample was also col lected f  or a
phytoplankton (algae) analysis to detertr ine speci f  ical Iy what algae
was r tbloomingtt  the day of  our v is i t  -
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?bytoplaal ton Analysis

The resul ts of  the phytcplani :  . :n (al ;ae) :na. l -yoi-  - ;  7: .32 shown . i_n
At'tachment A. fhe domin:int :. lgae in the :3servoir was
AphAnizonenon f  los-acruae.  Th is  is  the sax le  a lgae f  ound.  to  be
domj-nant in 1919 by AcIt? and, in Lg7 g by Dr.  cooke .

Aphanizomenon is  a  nu isance b luegreen a lgae wi th  shor t
cy f indr ica l  or  bar re l -shaped ce l ls .  The ce l ls  conta in
pseudovacuoles which give this algae grea*.  buoyancy. This accounts
f or the f act that profuse gro'*ths become concentrated. at the
surface resul t ing in f loat ing sct tns.  Blooms of Aphanizomenon are
not uncommon in nutr ient r ich,  eutrophic lakes.

Aphanizomenon produces endotoxins which have been shor^rn to
cause f ish ki l ls  and harm pets/ l ivestock. The endotoxins are
released as_ the. algae cel Is die and d.ecornpose. This upp"i"" t ly is
not a problern in Rorne Rock Lake perhaps because this- I-ake is a
resel l /o ir  and rsater residence t ime is too short  to a1Iow a
signi f  icant bui ldup of toxins in the wa' .-er at  any one t ine.
However , in coves and inl ets where the water does not read.i Iy mix
with the main body of the resers/oir ,  th is may become a concern,

other algal  species ident i f  ied in the sarnple,  such as
Crrrptomonas, Trachelomonas and Euqlena I  are also commonly ' f  ounC in
verlr nutrient .waters. The pr-esEnce af t,!:ese s;3acies 

-and 
or,l1er

b luegreen a lgae (e .g .  ,  Microcvst is  and.  Anabaena)  and the h igh to ta I
b iovo lu ,me ca lcu la t ion o f  7  ,601 t  4E6 cub ic  uM/nI  ind icates  eut roph ic
condit ions

Dissolved oxygea Sunrey

The resul ts of  che dissolved oq/gen (  D ,  o .  )  sutr /ey indica!.e
that near ly the ent i re length of  the lake area is anoxiC; that is,
that there is no or very l i tt le oxygen in the water below five
rreters (15 feet) during the sunaer stratification period (Figures
l--8). ff the oxygen leve1s at the sedi-ment/watei interface are
veraz low, nutrients anq metals that were chemically bound. to the
sediment particles are released into che water colunn. The
nutr ients (phosphorrrs) and metals (  i ron, t r rangranese) become
distributed throughout the water column rl 'rr i  n.,. r l tt and. spring
t u r n o v g r .  

w  e  e e 4  v v 4  u  " r r r  u 3 !  r - r r Y  !

In addi t ion to the problems of taste and odor which i rcn and.
manganese can cause to dr inking water,  and the a1ga1 populat ions
that are supported by high phosphorus Ievels, an absence of oxygen
in deep water poses a threat to the aquat ic r i fe.

Al though the standards are wrj- t ten for streans, i t  should be
noted that the Ohio EPA enf orces 4 ppm (ng/L) as the minimum
concentration of DO aIlowable in a warrnwater hrabitat. A watrnwater
habitat  is one capable of  support ing balanced reproducing



popu la t ions  o f  warmwate r  f i sh  and  assoc ia ted  ve r teb ra te  and
inver tebrate organisms and p lants .  f  i  th is  s*-andard i -s  used. ,  the
water  below 5 me+*ers in  Rome Rock :esetr /o i :  is  uns ' - l i+ ,able for  f  : ,sh
other than thcse tolerant to 1ow oxlzgen concl i t . tJns such Ls carD an6
c a t f i s h .

RECOI{UENDATTONS

1.  f in ter  F ie ld  Moni tor incr

Dissolved, oxygen and temperature profi les should, be taken at
the dam one tine when the reserr/oir is under ice cover. A
phosphorus prof i le ( at a rninimum of 5 depths ) should be done
s inul taneously.

Rat ionale

W j-nter sarnpl ing is neces sary !r-o !

* deterzrine if anoxia is a problen during the
winter months, thus af fect,ing the f ish and
aquat ic invertebrates;

* deter-:nine i f nutrients are being released
during wi-nter, thus contributing to the spring
algal bl oorns ; and

* begin to develop a tine f rame as to rshen an
aerat ion systen would need to be operat i tg.

2.  Sr:mmer Field i loni tor ing

Dissolved oxygen and ternperature prof i les should. be taken at
the three in-lake sites once a month from May through october.
During the same vls i ts,  surface measurements of  cnforoBhy11,
phosphorus, Secchi disk and algae should be made at these
three in- lake si tes.  In addi t ion, vater samples should be
collected to deterrnine phosphorus concentrations at different
depths in the water column at the deep hole (dan site) .

Rat ionale

These parameters are used to deteraine the trophic state
of a lake. When these values are plugged into Carlson I  s
trophic state index, the condit ion of  the lake at the
present t irne is deterained. This condi_tion can be
compared with the t978 data set and can be used. a
basel ine to evaluate lake treatments.



The monitor ing o f  these parameters rv i l  r  be key in
idenc i fy ing the extent  o f  cer ta in  probrems (  such as
:n terna l  nut= ient  load ing,  loss  o f  f i sher ies  i rab i ta t ,  and
?asie/  odor problems in dr inking water)  .  u lc:_nat.ely,  :h is
inf o=ination wilL be used to a-eternina :i:e J:est i;r - l-ake
t reacnents .

rn part j -cuLar,  the dissolved oxygen d.ata is needed to
cons ider  the feas ib i l i ty  o f  us ing cer ta in  t reatments
(e .9 .  hypo l imnet ic  aerat ion)  to  inh ib i t  in terna l  re l -ease
of phosphorus ,  i ron and mangranese.

3 .  ITat,ershed Studv

The watershed should be studied to dete:mine 1and, uses and
potent ial  impacts.  Aer ial  photos are the test  and most
ef f icient way to dete:rrine the land. use around a 1ake or
resels/oir .  The ASCS of f  ice in Ashtabula has aer ial
photographs o f  the 'area.  These can be used in  con junct ion.
with USGS maps and si te v is i ts to out l ine the warr-ershed and
deterrr ine areas of  potent ia l  impact.

Rat i  onale

A watershed study wi l l  show the potent ial  sources of
nutr ients ,  orgran j -c and s i l t  loads to the resetr /oir .  Unt i l
these sou=ces-are iCent i f ied, thelr-can not be d. iverted an. i r lc=
t=eated. The photographs wil l  reveal the rragnitude of the
area ccntr ibut ing to the problems within the reservoir .

4.  l lacropbvte survev and Ea:r rest inq st ratemr

The macrophyte . conmuni-ty should be mapped and the plant
species ident i f  ied.  This  task can be done wi- th  a Uoi t ,1  d
rake,  and a mp-asur inq tape r

Ra t iona le

This inf oraation is important when planning a ha:rres-,ing
strategy for the lake. Keeping f ish spawning and boat acceslj-n nine, a halrresting time table can be prepared f or Rome Rock
cnce areas plagrued with early spring plants and later plants
are ident i f ied .



5 . Ana lvs i s  o f  Ae ra t i on  op t i ons

Thn:e ar:  seve;al  types of  aerat ion systems that can be used
to : ' : tard the r . : l  .ase of  nutr ients f  rom the sediment.  These
incLude :  : rer r ' - -  ) :s ,  c i rculators ,  and hlpol  i rnnet ic aerat ion
syJtens. Aj l  a: :aiysis of  these var ious systens in l ight of
Rome RockIs  cur rent  l imno]og ica l  data  is  necessary .

Rat ionale

Research is reguired to study the cost,  ef fect iveness, and the
side-effects of  eacl t  system. Case histor ies of  how the var ious
systems have worked in siuri lar lakes/reserr/oirs need to be stud.ied
bef ore a system can be chosen f or Rone Rock r,ake.



2 .

COET PROPOSAL FOR ACRT SERVICES RECOT{II{ENDED FOR 19 91

i^.t inter F.i-eld Sa;nplincl E.o Ii lonitor dissolved oxygen, temperaEure
and phosphorus at  5 depths at  the deep ho1e. cost per t r ip
inc ludes t ime,  t rave l ,  data  ana lys is  and repor t .  one t r ip
reconmended during j-ce cover sornetime in January or february
o f  1 9 9 1  o  .  .  .  .  .  .  .  .  . r .  o  .  o  .  .  .  .  .  $ 5 2 0  p e r  t r i p

Summer Moni tor ing (May-October) at three surface stat ions on
the resers/oir  f  or chlorophyl l  ,  phosphorus ,  a1gae, dissolved
oxygen, ternperature and Secchi.  A phosphorus prof i le v i ] l  be
taken at 5 depths at  the deep hole.  Cost per t r ip includes
t i rne, t ravel  ,  data analysis and report  .  .  .  .  $gzb per t r ip

Monthly monitor ing is
S ix  t r i ps  e  $970  pe r

reconmended from May to October
{ - r - i  r .
9 A 4 } /  .  .  a  .  .  .  a  .  .

A
t_:i

4 .

Watershed Study

Macrophvte Survev and Ha:rrest inq Strategy

$ 5 , 8 2 0

$ 1 , 5 0 0

$ 1 , 5 0 0

ar\  Analvs is of  Aerat ion opt ions
\-/ 

........- 6 8 0
l-

Miscel laneous Consult ing Time for Other Tasks $a o/hour



Attachnrent A
PI{YTOPLANKTCN SA}. IPLE ANALYS I  S

SAI.'{PLE

SAI.{PLE DArtr

ToTA t  DENSITY  (# /m l  )

TOTAL BIOVOLUME (  cu.  u l , t /m1 )

T R O P H I C  S T A T E  I N D E X

D IVERS I  TY I  NDEX : 1 .08

S P E C  I  E S

R o a m i n g  P . o c l :  L a k e

9 0 - 0 8 - 2 1

6 8  6 2

7 5 0 4 4 8 5

5 4 . 5

D E N S I T Y PCT B I  OVOL PCT

I  A p h a n i  z  o m e n o n  f  I  o s  - a q u a e
2  Rhodomonas  minu ta
3  C r y p t , o m o n a s  e r o s a
4  T r a c h e l o m o n a s  v o l v o c i n a
5  Ma I  I  omonas  sp  .
5 Chl  amydomonas sp .
7  T r a c h e l  o m o n a s  h i s p i d a
8  C y c l o t e l l a  s t e l l i g e r a
9  S p h a e r o c y s t i s  s c h r o e t e r i

1 0  E u g l  e n a  s p .
1 1  M i  c r o c y s t i s  a e r u g i n o s a
1 2  T r a c h e l  o m o n a s  s p  .
1 3  A n a b a e n a  f l o s - a g u a e

5799
354
226

97
54
64
64
32
? ?

32
32
? , )

32

84 .5
5 .2
3 .3
L .4
0 .9
0 .9
0 .9
0 .5
0 .5
0 .5
0 .5
0 .5
0 .5

5958286  91 .5
9001  0 .1

LL7  260  1 .  5
182L72  2 .4

24483  0 .3
20939  0 .3

135300  1 .8
L772  0 .0
4510  0 .  L

18584  0 .2
322L  0 .0

54429  0 .8
64429  0 .8

AQUAT I C ANAI,YSTS B N 9 7
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