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INTRODUCTION

The Lake Corunittee of the RomeRock Association has retained

ACRT to serve as techn.ical advisor for developing a long term lake

management strategy. .RomeRock Lake is a 20 year old man-rnade
- -  reservoir  developed for recreat ional '  use by Associat ion members.

Lake uses incl"ude f ishing, swiruning, boat ing (pol 'er  and sai l ) .  The

reservoir  is also used ds a dr inking water suppLy.

The prirnary problems facing RomeRock Lake include

sedinentation, noxious \^teed and algae grow'th. These problens are

caused by run-off of silt and nutrients from incomj.ng streams and

frorn the shorel ine. Nutr ient loading rnay also be occurr ing from

' the sediments when anoxic condit ions (no oxygen) exist  in the

hypol i rnnet ic (bottol t r )  waters.  This is referred to as r internal I

loading of  nutr  j ,ents.

The goal of the Lake conmittee is to deterrnine environmentally

sound sol-ut ions to the lakers probJ.erns on both a short  term and

Iong  t e rm  bas i s . Th is  repor t  descr ibes the resu l ts  o f  a

prel iminary invest igat ion of  the Iake dur ing August 1989 and

I provides recommendat ions for speci . f  ic problems and guidel ines for
|l

cont inued studv and evaluat ion.

a

UETHODOLOGY 1

On August 28 , 19 B 9 , Mr . Newt Bakl ey and Mr . I ' lonroe Frados

accompanied ACRT's  Diane conyers-Rizzo and Beth  Buchanan on a  s i te

v is i t  to  the Roaming Shores reservo i r .  The shore l ine was surveyed
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by boat  and areas o f  concern were noted on a  map of  the reservo i r .

1"1r.  John Hanyon joined us for part  of  the survey and provided some

background infonnat ion concerning management of  the reservoir .

Temperature  and oxygen pro f i les ,  a long wi th  secch i  d isk

measurements  were taken a t  s ix  s i tes .  Nu isance rooted p lants

(macrophytes)  were ident i f ied ,  and a  water  sample  was coL lec ted for

ident i f i ca t ion o f  the a lgae that  was cover ing the reservo i r  sur face

on the day o f  our  v is i t .

DATA

Temperature and oxygen curves are graphed for s i tes in the

main body o f  the reseta /o i r  in  F igures 1 .  The data  i l l -us t ra te  that

the reset r /o i r  i s  thermal ly  s t ra t i f ied  f rom sur face to  bot tom and

that  co ld  anox ic  water  (w i thout  oxygen)  beg ins  about  three meters

(  1O feet )  be low the sur face.  The thernoc l ine (area o f  sharp

temperature  change)  is  deeper  near  the dam occurr ing about  4 .5

mete rs  (  15  fee t )  .  The  wa te r  be low  th i s  po in t  i s  a l so  anox i c .

S inr i la r  data  co l lec ted in  ] -97B by Dennis  cooke,  are  a lso graphed

in Figures l -  for comparison. The data show that the cold anoxic

area began about  one meter  deeper  in  L97B than in  1989.

The secch i  d isk  read ings var ied between 1.  0  and 1 .  5  meters  (  3

to  5  feet )  w i th  the h ighest  t ransparency be ing near  the dam.  Th is

is  a  v isua l  measure o f  suspended and d isso lved mater ia l  in  the

water an6 indicates the trophic state of  the l -ake assuming the

p r imary  suspended  pa r t i c l es  a re  a lgae  ceL ls .  Secch i  read ings  i n

RomeRock Lake ind.icate the water quaf ity varies somewhat from' one

end.  to  the o ther .  Th i .s  is  not  unusual  in  a  reservo i r  o f  th is  s ize .

The  ' t r oph ic  s ta te  i ndex '  (TS I )  ranges  be tween  50  and  60  i nd i ca t i ng

eut roph ic  cond i t ions. A  TS I  o f  o  40  i nd i ca tes  a  c lean ,

o l igot roph ic  lake.  Ref  er  to  Appendix  A f  or  a  more der ta i led

exp lanat ion o f  measur ing and eva luat in$ Jake t roph ic  s ta te .

AIso included'  are graphs of data col lected in the arms of the

t r ibutar ies :  Rock Creek,  Sugar  Creek,  and P lum Creek (F igure 2)  '

The few macrophytes present dur ing this sun/ey were found in these
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areas  .

Accord. ing to  res idents ,  these areas are  usua l ly  p lagued wi th

heavy plant cover throughout most of  the sunmer. At the t ime of

the survey ,  a smal I  amount of  Mvriophyl  lurn Fp .  was observed near

the mouths of  the tr ibutar ies and some Potamogeton sp. was found

in  Rock Creek (See APPendix  B)  '

oBSERVATTONS FROI{ AUGUST 28 , 19 8 9

1 . A p lankton ic  a ' Iga l  b loom was cover ing the ent i re  sur face o f

tbe resesvo i r .  The a lgae was obnox ious where i t  was

concent ra ted,  on the water  sur face,  in  coves,  and a long the

shorel  ines .  The dorninant algae was ident i  f  ied as

Aphan izoFenoD sD. ,  a  nu i sance  b lueg reen '

The water  was a  brownish co lor  and accord ing to  res idents ,  i t

bas been this color throughout the suI lmer.  The brown color

wouLd. be due to dissolved organic compounds in the water,

poss ib ly  a  b loom of  d ia toms,  churn ing o f  the water  by  power

boats,  and, the fact  that few plants were present this sunmer

ref lect ing the grreen l  ight .

Relat ively few macropbytes were growing in tbe rese:rroir  or

bad been growing th is  seasoD.  A genera l  decrease in  the

volurne and densi ty of  rooted aguat ic plants was also obse:rred

in many other northeastern ohio lakes this sunmer as cornpared

to  recent  Years - A  p o s s i b l e  e x p l a n a t i o n  c o u l d  b e '  t h e

turbidi ty created, by one and one hal f  months of  rain in the

spr ing. Light could not reach the sediment and the rooted

p lants .  The a lgae that  f loa ts  on the sur face would  have been

able  to  u t i l i ze  the sun l ight  and,  there fore ,  grow f i rs t -  The

algae would  then shade the macrophytes,  fu r ther  inh ib i t ing

their  growth: This combinat ion of  factors is the probably

exp lanat ion for  the change in  weed dens i ty  th is  year .

J .



4 . Areag where p lant  growth is  usua l ly  a  prob lem are too large

to bandle with a Chubb harrrester.  High speed harvesters are

now ava i lab le  for  Ia rge l -akes and reservo i rs  that  are

hyd rau l i ca l l y  ope ra ted  and  w i l l  se l f - l oad  and  un load .  Th i s

i s  d i scussed  i n  more  de ta i l  i n  'Recommenda t ions  I  sec t i on  o f

this report

Much  o f  t he  sho re l i ne  i s  exposed  and  i s  seve re l y  e rod ing .

Wave act ion f ron wind and speed boats  wi l l  cont inue to  erode

the shore l ine that  is  not  pro tec ted wi th  vegeta t ion and/or

s t ruc tura l  dev ices.  The eros ion wi l ]  increase the amount  o f

suspended so l ids  in  the water  and cont inue to  increase the

amount  o f  sha l low area in  the reservo i r  where rooted p lants

can grow.

Bedimentat ion bas ins  are  necessary  to  prevent  load ing o f

sed inent  to  tbe rese: ryo i r .  The bas j .ns  need to  be large enough

to handle stora events because, at  these t imes ,  the high

ve loc i ty  water  car r ies  the la rgest  load o f  sed iment .  A p lant

bu f fe r  i n  f ron t  o f  t hese  bas ins  w i l l  s l ow  the  wa te r  f l ow  so

that  add i t iona l  sed i rnent  w i l l  be  depos i ted.

A large volume of rrater in tbe rese::rroir  is anoxic (  no

oxygen) .  Th is  prob lem may ex is t  in  the win ter ,  ds  wel l  as  in

sunmer months, and i t  is of  concern because nutr j -ents are

re leased f rom the sed iment  when there is  no oxygen a t ' the

sedj-ment/water interf  ace. These nutr ients become avai lable

to the algae f  o11or 'v ing spr ing turnover.

5 .
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RECOMT'TENDATIONS

1.  A  la rger  ba r rses te r  tba t  i s  hydrau l i ca l l y  opera ted  wou ld  be  the

bes t  s t ra tegy  fo r  con t ro l l i ng  nu isance  weeds .  Harves t ing

w o u l d :

* e l i rn inate a huge amount  of  weed mass and thus s low

down the  f i l l i ng - in  o f  the  reservo i r ;

remove a large guant i ty  of  nutr ients  f rom the

r e s e r v o i r ;

*  enab le  se lec t i ve  p lan t  remova l ;  bu f fe r  zones  and

f i sh  b reed ing  a reas  cou ld  be  l e f t  i n tac t .

A hydrau l ica l ly  cont ro l led harvester  that  se l f  Loads and

unroads is  needed.  for  the la rge area o f  weeds usuar ly  found

in  the lake.  A cut t ing bar  o f  5  feet  min imum is  regu i red to

c lear  a  la rge area o f  nu isance p lants  in  a  very  shor t  t ime '

Inquires have been made from several  companies that sel I

harvesters .  A harvester  sord  by  Aguar ius  sys tems in  w iscons in

that wourd be the appropr iate size for Rome Rock Lake would

cos t  app rox i r na te r y  $45 ,500  p l us  $15 ,5oo  f o r  a  t r a r - J -e t /  conveyo r

combinat ion.  Th is  is  the H zzo moder  wi th  a  5  foot  cut t ing

ba r .  I t  has  2go  cub ic  fee t  s to rage  capac i t y  and  a  6 ,500  pound

weight  l imi t .  r t  would  take go days to  manufacture  the

harvester  and there wourd be a  poss ib i r i ty  o f  t rad ing in  the

chubb i f  the Assoc ia t ion is  in terested -

Another company, IJMI ,  has a var iety of  harvesters

ava i lab le .  The i r  h igh speed model  w i th  a  14 foot  cut i ing

sp read .  and  6000  lbs  capac i t y  l i s t s  f o r  592 ,100 .  The  t i l t  deck

t ra i l e r  l i s t s  f o r  $L2 ,72O and  t he  conveye r  f o r  $ fe  t 44o '  Th i s

set -up would  be s ta te-o f - the-ar t .  uMr  arso has o ther  rower

pr iced machines that  cou ld  be cons idered.  orders  for  next

spring del ivery must be rnade by January 19 9 O and reguire 3 0

percent down/net upon der ivery.  The uMr factory is in New

york state and may be worth vis i t ing sometime to f ind out what

is on the market '



Shou1d the Assoc ia t ion purchase a  new harvester ,  the

poss ib i l i ty  o f  sub- Ie t t ing /sub-cont rac t ing the machine to

other lakes when i t  is not being used on RomeRock shoul-d be

cons idered .

More d .e ta i led in format ion on th is  manufacturer  as  wel ' I

as  o thers  wi1 l  be prov ided when the in format ion ar r ives.

Appendix  C has genera l  l i te ra ture  on harvesters  and companies

that make this eguiPnent.

I {or )c  shoul  d cont inue on the s et t l  ing bas ins unt i  I  they can

ho ld  the  wa te r  f rom s to rm even ts .  Ex is t ing  sed imenta t ion

basins need to be improved.  in  order  to  reta in the water  f rom

a s to rm even t  to  a l l ow su f f i c ien t  se t t l i ng  to  occur .  The

se t t l i ng  bas in  a t  the  Co l l i nwood .  res idence  shou ld  a lso  be

re inforced to wi thstand.  the volume of  water  that  f lows through

i t  i n  a  s to rm.  An  add i t i ona l  ups t ream bas  in  shou l -d  be

cons idered  to  a l l ev ia te  the  severe  s to rm p rob tems in  th i s  run -

o f f  a r e a .

Inventory the shore l ine condi t ion and i rnp lement  a publ ic

educat iou Program- The Assoc ia t ion should  Per form an

inventory of  Jots adj  acent to the lake and record and track

the condi t ion o f  these shore l ines.  A database cou ld  be set

up us ing addresses and 1ot  numbers .  A f ie ld  survey would  then

be conducted by boat  and data  co l lec ted and recorded on pre-
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des igned  da ta  shee ts  -

i n c l u d e :

* Slope and'  length of  shorel i -ne

*  percent  o f  shore l ine that  is  bate /erod ing

* type of vegetat ive cover

* type of seawal l  or other structures

* ,  other

This inforrnat ion would then be entered into the database

and,  Ie t ters  sent  to  res idents  descr ib ing the prob lems a long

I n fo rmat ion  to  be  co l lec teo  wbu ld
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w i t h  g u i d e l i n e s  f o r

prov ided or  workshops

so lv ing  them.  L i te ra tu re  cou ld

schedu led  to  ass is t  the  homeowners .

b e

4.  I rop lement  a  pub l ic  re la t ions e f  fo r t : Lake Comrn i  t tee

newsle t ter  and/or  fac t  sheets .  A key to  long term success o f

a lake management program is educat ion of  the residents who

l ive ad. jacent to the lake. ACRT reconmends the Lake Committee

send out  a  quar ter ly ,  one-page newsLet ter  /  fac t  sheet .  Th is

should  be br ie f  and in format ive .  I t  cou ld  inc lude a  sunmary

of  what  the Commit tee is  do ing and should  be used to  educate

the homeowners  on issues such as:

, r  why fer t i l i zers  shou ld  not  be app l ied on lawns border ing

the  l ake ;  o r

*  why so i l  e ros ion is  a  prob lem in  the reservo i r ,  and

*  o ther  top ics  o f  in terest  and concern to  the res idents .

As res idents  become in terested in  the pro j  ec t ,  workshops

can be scheduled to teach homeowners how to bui ld successful

e ros ion  con t ro l  ba r r i e rs ,  how to  coL lec t  use fu l  da ta ,  e t c .

The more invo lved the res idents  fee1,  the more I ike ly  they

wit l  be to support  the reconrmendat ions of  the Committee. ACRT

could  ass is t  the Comrn i t tee in  any o f  these tasks as  needed.

Shore l i ne  p ro tec t i on  gu ide l i nes  and  spec i f i ca t i oDs  shou ld  be

developed, The Lake Committee should develop and endorse

shoreL ine  p ro tec t i on  me thods .  Spec i f i ca t i ons  fo r  s t ruc tu ra l

an6 non-structural  methods of shorel ine protect ion shoufd be

made  ava i l ab le  to  the  res iden ts .  A  paper  desc r ib ing  the

var ious methods is found in Appendix D. Other informat ion

incLud. ing the Ar rny  Corprs  book le t ,  Low Cost  Shore Protec t ion.

A Prop ,  wi l l  be provided with this report

as  a  re ference.  f t  i s  impor tant  to  educate  the homeowners  so

they can cor rec t  any eros j -on prob lems wi th  the i r  shore l ine as

economica l l y  as  poss ib le  wh i l e  ma in ta in ing  the  aes the t i cs .

I
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6 . Begin  a  vo lunteer  secch i  d isk  non i tor ing progrern .  A secch i

d isk  moni tor ing program should  be s tar ted.  A secch i  d isk  may

be  pu rchased .  f o r  abou t  $75 ,  i nc lud ing  ny lon  sound ing  I i ne  ( see

Appendix  E)  .  Vo lunteers  who would  want  to  par t ic ipate  in  the

program could.  be trained and a data recording system

estab l  ished

Secch i  d isk  read ings are  usefu l  in  showing changes in

water  gua l i ty  over  a  s ing le  growing season as wel l  as  long

term t rends.  Secch i  depth  data  are  used to  ca lcu la te  t roph ic

s ta te  va lues which are  genera l  ind icators  o f  lake water

qua l i ty .  ACRT cou ld  ass is t  in  the commit tee wi th  vo lunteer

t ra in ing,  rd in ta in ing records and oversee ing record keeping

and  da ta  ana fys i s .

per iod ica l ly  measure oxygen and pbosphorus in  the reset :vo i r .

oxygen surveys should be done per iodical ly to determine the

areas o f  the reservo i r  that  are  anox ic .  r t  would  be usefu l

to get some winter measurements,  dS wel l  as Sunmer, i f

poss ib le .  Long per iod,s  o f  anox ia  dur ing the win ter  may resu l t

in  w in ter  f ish  k i l l s .  In  con junct ion wi th  th is  oxygen survey '

phosphorus measurements should be taken to determine the

extent of  internal  phosphorus release from the sediments -

rnternal  sources may be contr ibut ing signi f icant amounts of

phosphorus to  the reservo i r ,  and may need to  be cont ro l led '

conduct  a  deta i led watershed ana lys is .  The watershea shbuld

be evaluated in more deta i l -  by f  oot and by car .  ACRT has

ordered usGS topograph ica l  maps o f  orwerr  and Jef ferson

quadrangres to better enable us to study the ef fect  the

watershed is  hav ing on the reservo i r .  watershed use is  the

key to understand. ing how a reservoir  behaves '

7 .
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Do not  dredge tbe lake unt i l  the sources o f  sed iment  are

con t ro l l ed .  Be fo re  any  d redg ing  ope ra t i ons  take  p lace ,  a

sediment control-  program should be developed and i rnplemented.

Judging f rom the areas that  are  s i l t ing  in ,  the focus would

be the three major  t r ibu tar ies  and the shore l ine.

Inquires were made regarding dredging sediment and re-

Ioca t i ng : i t  i n  deeper  a reas  o f  t he  l ake .  Th i s  has  been  done

in other Lakes. A 404 pennit  must be obtained from the Army

Corps o f  Eng ineers  (  ca I I  Mr .  J i rn  Paybody in  C1eve land |  216-

522-4957 for  app l ica t ion forms/procedures)  .

This permit  appl  icat ion is then reviewed by the Arrny

Corps,  the Ohio  EPA,  Ohio  Depar tment  o f  Natura l  Resources/

USEPA and,  the US 'F ish and Wi Id I i f  e  Serv ice.  The b iggest

prob lem wi l l  p robably  be obta in ing permiss ion f rom the oh io

EPA because the reservoir  is a dr inking water supply '

Dredging and moving sed. iments around. in a lake wi l l  suspend

par t ic les  inc lud ing tox ic  substances (  i f  any are  present )  and

this is a rna j  or concern when dr inking water is involved.

Dete::mine sources and extent of  sedimentat ion. observing the

runoff  fo l lowing a storm event could give insight as to the

stream or streams which are contr ibut ing the largest load of

sed.iment to the resela/oir -

Another  poss ib i l i ty  fo r  determin ing f i l l  ra te  would  be

to use or iginal  depth maps of the reservoir  and do sounding

to compare or iginal  and current depths. By comparing or iginal

depths with current depths, dD annual sedimentat ion rate could

be est i rnated.
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APPENDIX  A

Assess ing  Troph ic  S ta te

The concepts oligotrophic, mesotrophic, and

eutrophic are descriptive terms, not exact
measurernents. Lake management began with

these concepts, but applying the r ight techni-
ques required a more exact way of measuring a
lake's status. The major factors in eutrophication
- phosphorus, nitrogen, and sediment - have
been classified into many systems for qiiantifying
lake trophic status. The system most widely and
rel iably used is Carlson's Trophic State lndex

0 st) .
Carlson's index is suhable for evaluating many

North American lakes. l t  is appropriate ior lakes

that are not covered with weeds and have little

turbidity (trom soil or silt). Colored water also in-

terferes with the successful use of this index.

This index assumes that water clarity is governed
primari ly by algal abundance. The scale runs

from 0 to 100. A mesotrophic lake would have a

TSI of 40-50. Every 10 points represents a dou-

bl ing of algal biomass.
ln a lake where i t  is appl icable, the TSI is

quickly determined by Secchi disk measur+
ments. Many states and watershed districts rely

on volunteers to monitor lake status by taking

routine Secchi disk readings.

A Secchi disk is a very simple device: a round

disk painted black and white attached to a l ine'

The disk is lowered into the water unti l  i t  can no

longer be seen irom above. When it  is invisible,

the disk is pul led back up slowly unti l  i t  becomes

visible again. Using the l ine anached to the disk,

the user  reads the Secchi  depth d i rect ly '  l f  12

feet of l ine are in the water (from water surface

to d isk)  the Secchi  measurement  is  12 f  eet '  This

measurement is then looked up in Carlson's

chart and read across to the TSI rat ing' The

chart also shows the expected levels of phos-

phorus and chlorophyl l  based on Carlson's equa-

t ions.  \

This scale gives lake managers a useful tool

for determining a lake's present trophic status,

comparing lake status over periods of t ime, and

sett ing management goals. Whhout some means

of quanti iying and comparing lake status, i t

would be dif f icult  to see trends in water qual i ty '

Repr i n  t ed  F rom:  NALMS Managemen  t .
Gu ide  f o r  Lakes  and  Rese rvo i r s .  bY
Lynne  Moo re .  1987 .

Table 1.-Completed Trophic State Index ftSl) and l ts

associated Parametsrs'

TSI Secchi Dsc &rrfaco Surlace
(ft)) PhosPhorus ChloroPhYll

(mg m-3) (mg m-3)

0.75
, r <

6
t z

24
48
96
192
J{).r

768

Source: Carlson, RE 19?7. Atrophic state indax 1or lakes'

Lrmnol. Oceanog. 22:3&3-9.

For instance, suppose a manager wished to

r e d u c e a | g a e b y h a | { . | t i s e a s y t o u s e t h i s i n d e x
to see what that decision would accomplish. l f

the lake TSI were 60, a reduction would just bare-

ly bring the lake back into mesotrophic slatus at

TSI 50. l f  the lake TSI were 80, however, a reduc-

tion of half the algal biomass to a TSI of 70

would only make the lake less eutrophic - not

mesotrophic.

2 1 0
1 n <

52
6
I J

7

19',
1n '

z5'

0
1 0
n
J\J

40
50
60
t u

80
90
1 m

0.04
0 . 1 2
0.34
0,94
2.6
6.4
20

. 5 5
154
427
1 183
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APPENDIX  B

:.\)

I ] - l e - s r z e

EUMSIAII WATERI'1II-FOIL, Myriophyllum spicatr:m

F r e s h  i n r a n d  l r a . e r  a n d  f  r e s h  t o  b r a c k i s h  c o a s  E a l  l r a t e r  ;  c a l  i f  o r n i a ;

a n d  W i s c o n s i n  c o  V e r m o n t ,  T e x a s ,  a n d  F l o r i d a '

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

S i n c e  1 9 5 5  i t  h a s  b e c o m e  v e r y  a b u n d a n t  i n  U p p e r  C h e s a p e a k e  B a y '  r h e

t i d a l  P o t o m a c  R i v e r ,  a n d  s e v e r a l  T e n n e s s e e  V a l I e y  r e s e r v o i r s '

L e a v e s  1 0 0 k  l i k e  w e a t . h e r b e a t e n  f e a c h e r s  b e c a u s e  o f  t h e i r  L 2 - L 6  p a i r s

l . l h o r 1 e d  ( P a g e  3 4 )  I ^ l a t e r m i l f  o i l s ,

c a n  b e  t o l d  f r o m  t h e m  b Y  i c s  l D o r e

I
I
I
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I
l
I
l
I
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o f  c l o s e - t o g e t h e r  l e a f l e r s '

assembles  Nor thern  (P tge  32)  and

w i t h  w h i c h  i t  s o m e t i m e s  g r o w s ;  b u t

f e a t h e r l i k e  l e a v e s -
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h a l f  l i f e - s i z e

VARIABLE PONDWEED,

P o E a m o g e t o n  g r a m i n e u s

( ? o t a n o g e  t o n  a n g u s  E i -

f  o I i u s ,  h e  t . e r o P h Y I l u s ,
i l l i n o e n s i s ,  a n d  l u c e n s )

I r e s h  w a t e r ,  i n l a n d

a n d  r a r e l y  c o a s t . a l ;

A l a s k a  t o  G r e e n l a n d ,
f r ' l  i f n r n j  r  a n d  F I O r i d a .ud J- ' ']L' Jr rr J-4 t

U s u a l l y  h a s  f l o a t i n g

l e a v e s .
Wtren  ic  has  long

u n d e r w a t e r  l e a v e s  a n d  n o

f l o a t i n g  l e a v e s  i r  r e -

s e m b l e s  R e d  P o n d w e e d
( p " g e  8 I ) ;  b u t .  V a r i a b l e

i s  u s u a l l y  l D o r e  b r a n c h e d .

L a r g e  p l a n c s  r e s e m b l e

L o n g l e a f  P o n d w e e d  ( P a g e

9 2 ) ;  b u t  V a r i a b l e  h a s

s h o r t - s c a l k e d  o r  s t a l k -

l e s s  u n d e r w a t . e r  l e a v e s
w h i c h  a r e  n o E  l o n g -

E a p e r e d  a t  E h e  t i P .

h a l f  l i f e - s
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-hnnouncements
A  N A L M S  s l i d e  S h o w  c o v e r i n g  l a k e  a n d  r e s e r v o i r  m a n a g e -

m e n t t e c h n i q u e s i s a v a i l a b l e f - o ' ' . n t . C o n t a c l t h e N A L M S
of f  i ce  (202)  465-8550 or  wr i te  NALMS'  P 'O '  Box  217 '

Mer r i f ie id ,  VA 22116.

N A L M S  L a k e  M a n a g e m e n t  G u i d e s  a r e  a v a i l a b l e  f  o r  $ 6 ' 0 0

f  rom OLMS,  Conta l t  Be th  Buchanan (216)  673-8272 '

Solve Your Weed Problems with the

UMI SYstems APProach" '
Matching the right size Harvester
wi th  tun i t ional  aux i l iary  equipment
r  SH ORE CONYEYORS

MOBILE  .  HE IGHT ADJUSTABLE

I TILT-DECK TRA/LEBS
LALINCH & BETRIEVE FROM LAND OR WATER

r ruI-SPEED HARYESTERS
REDUCE TFANSPOFT TIME

r Hi:-sF Eeo r RANSPo R rEB s
F O B SE RVI CI N G M IJ LT I  PLE HA FYESTEBS

Al l  op t ions  lea ture  bo l t -on  des ign  lo r  easy

m a i n t e n a n c e ,  l u t u r e  e q u i p m e n t  u p g r a d e s  a n o

app l ica t ion  mod i f i ca t ions  1

UMI HARVESTER SYSTEMS ARE

CLJSTOM'DESIGN ED TO SU/T YOUR NEEDS

Call for PaPers
The Sympos ium on  May  22-?3 ,  ' 1989 '  w i l l  i nc lude  sess ions

o i  .on i i i bu ted  f rp " r ,  desc r ib ing  cu r ren t  research  in  the

a r e a  o f  l a k e  a n d  r e s e r v o i r  m a n a E e m e n t  o r  r e s t o r a t i o n .

aU* r i . t t  ( i nc lud ing  t i t l e ,  au thor ( i ) ,  a .dd re -s l  and  o rgan i -

za t iona l  a f f i l i a t i on l "shou fa  Uu  l im i ied  to  200  words  and

,uu . i t .ed  to  OLMS Confe rence  Commi t tee ,  P .O.  Box . l4 ,

I t ru thers,  OH 44471 by lanuary 30 '  '1989'
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D ESTRATIFIERS

A  d e s t r a t i f  i e r  r n s t a l l e d  i n  y o u r  l a k e ' .  p o n d  ' , o r

r e s e r v o i r  w i l l  i m p r o v e  w a t e r  q u a l l t y '  a n o

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

t o  t r e a t  Y o u r  f i n i s h e d  w a t e r '  !

E.C. Baker & Sons,  lnc '
Sige l ,  l l l i no is  52462-0083

Phone (217\ 844-2020

OHIO SHORELINES
Vo! .  2 ,  No.  4 .  December ,1988

Pub l i shed  qua r te r l y  by  rhe  Oh io  Lake  Managemen t  Soc ie t y

f  o r  a l l  t hose  i n r " r . J r " i  i n  l ake  and  rese rvo i r  managemen t  and

res lo ra t l on '
Edi tors

Diane ConYers-Rizzo
CarYl  T ickner

Bob  Mason ,  P res iden r  Dan  Markow i t z '  T reasu re r
-Donna Myers,  Pres ident -E lect  Leonard B lack '  Secretary

, r d d r e s s  a l l  c o r r e s P o n d e n c e  t o :  O L M S '  P ' O '  B o x  1 4 '

S t r u l h e r s , O H 4 4 4 7 1  : ' : "

i ' ,4  i . ' , ' ; ; '  
'Permiss ion 

to ' repr in t  w i th  cred i t  ro  OLMS ' '  
. '  

- . ' ' : '

-

e Weed Harvesfers
welcome your weeds with "apen arms"

HyD RO +FLO'"
HARVESTERS

?*taw

mj u1.rtrgo MARINE INTERNATI.9NAS' water Manasemeni EquiPment

ixeburrve orrrce",,ron,,o"'u"]il;;'';""'; il;'i:i?3;).'#'l'^I?i.Till'.::H"*'5 FAx: (315) s3s-5667

: l : : ; i | | ! | ; l ; ; ; -^"" ' - . " ' - '  t -ur ,  * .J.  pHoNE. (201) sqa-s6oo FAX' (20r)  e44-4448

O h i n  S h o r e l i n e s .  D e c .  1 9 8 8
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l".,OLMS Recognition Awards Nominations Sought
T h e  o h i o  L a k e  M a n a g e m e n t  s o c i e t y  w i l l  p r e s e n t  D i s -

t i n g u i s h e d  S e r v i c e  a n d  l n n o v a t i o n  i n  L a k e  M a n a g e m e n t

a * l r d s  a t  i r s  1 9 8 9  a n n u a l  m e e t i n g  a n d  i s  c u r r e n t l y  s e e k i n g

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

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

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

o r  o r g a n i z a t i o n  w o r t h y  o f  r e c e i v i n g  o n e  o f  t h e  a w a r d s ,

. o - p l " t .  t h e  e n c l o s e d  f o r m  a n d  s u b m i t  i t  t o  t h e  A w a r d s

C o m m i t t e e  b y  t h e  e n d  o f  J a n u a r y .  Y o u r  c o o p e r a t i o n  i n

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

O L M S  p r o g r a m .

Disting uished Service Awird

( 1 )  N o m i n e e  s h a l l  b e  a n  i n d i v i d u a l  o r  o r 8 a n i z a t i o n

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

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

O h i o .

( 2 )  A c t i v i t y  o r  e n d e a v o r  m a y  b e  l o c a l ,  r e g i o n a l ,  o r

s t a t e w i d e .

( 3 )  N o m i n e e  m a y  b e  a  l a k e  m a n a B e r  o r  l a k e  m a n a g e -

m e n t  o r g a n i z a t i o n ,  g o v e r n m e n r  o f f  i c i a l  o r  a E e n c y ,  t e a c h e r

o r  i n s t i t - u t e  o f  e d u i a t i o n ,  c o n s u l t a n t  o r  c o n s u l t i n g  { i r m ,

c o m m u n i t y  l e a d e r  o r  o r g a n i z a t i o n ,  r e s e a r c h e r  o r  r e s e a r c h

g r o u p ,  e t c .

( 4 )  N o m i n e e  s h a l l  b e  a  r e s i d e n r  o f  o r  h e a d q u a r t e r e d  i n

O h i o ,  b u t  n e e d  n o t  b e  a  m e m b e r  o f  O L M S .

( 5 )  N o m i n e e  m a y  b e  c u r r e n t l y  a c t i v e  i n  l a k e  m a n a B e -

-uni,or retird; the award mayalso be presented posthumously.

The Innovation in Lake Management Award

( 1 )  N o m i n e e  s h a l l  b e  a n  o r g a n i z a t i o n  o r  i n d i v i d u a l

w h i c h  h a s  d e ' v e l o p e d ,  d e m o n s t r a t e d ,  a n d / o r  i m p l e -

I I I I I I  I I  I T I I  I I T I I I I  I T I I I  I  I I I I I I T I T I I  T I  I I

OHIO LAKE MANAGEMENT SOCIETY RECOGNITION AWARDS NOMINATION FORM

Name of  Nominee:

Address and Telephone Number of  Nominee:

Tvoe of  Award Nominated For :

D i s t i n g u i s h e d  S e r v i c e  A w a r d l n n o v a t i o n  i n  L a k e  M a n a g e m e n t  A w a r d

on a seoarare sheet ,  descr ibe the act iv i r ies of  the nominee appropr ia te to  the nominat ion.  Please refer  to  speci { ic

" r iO"t in" t ' ior '  
each award.  Also,  g ive some biographical  in format ion about  the nominee'

io- inbted bv,

Address and Telephone Number:  '

Date Submit ted:

S u b m i t  n o m i n a t i o n s  l o : L e o n a r d  B l a c k ,  A w a r d s  C o m m i t t e e
O h i o  L a k e  M a n a g e m e n t  S o c i e t y
3 0 5 1  O a k l a w n  S t r e e t
Co lumbus,  Oh io  43224

m e n l e d  i n n o v a t i v e  l a k e  m a n a B e m e n t  p r a c l i c e s  w h i c h

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

l a k e  m a  n a B e m e n t .

( 2 )  A c t i v i t y  o r  e n d e a v o r  s h a l l  b e  a s s o c i a t e d  w i t h  a

s p e c i f  i c  l a k e  o r  l a k e s  w i t h i n  O h i o .  
l

( 3 )  N o m i n e e  m a y  b e  a  l a k e  m a n a B e m e n t  o r g a n i z a t i o n ,
g o v e r n m e n t  a S e n c y ,  p r i v a t e  c o r p o r a t i o n ,  r e s e a r c h  g r o u p ,

p r i v a t e  l a k e  o w n e r ,  i n d i v i d u a l ,  e t c .

( a )  N o m i n e e  n e e d  n o t  b e  h e a d q u a r l e r e d  i n  o r  a  r e s i d e n t

o f  O h i o  a n d  n e e d  n o t  b e  a  m e m b e r  o f  O L M S ,  b u t  a c t i v i t y

o r  e n d e a v o r  m u s t  b e  a s s o c i a t e d  w i t h  a  s p e c i f i c  l a k e  o r
l a k e s  w i t h i n  O h i o .

c I

Oh io  Sho re / i nes ,  Dec .  
' 1988
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AQUARIUS
SYSTEMS

. 2 1 ,  t ,  _  3 : ' -  1 l - t t  ,

N O R T H  P R A i R I E ,  W I  5 3 1 5 : :  U  S , A
PHONE. (414)  392-2162

TELEX:  9  1  02408406
FAX:  (414 )  392 -2984
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A Division of D&D Products lnc

0ctober  9,  1 989

f1s.  Dione Congers-Rizzo
ARCT
P.0.  Box 219
Kent, Ohio 44240

Dear Di  one;

Thank g0u f0r  U0ur phone cs i l  todag reg6rding our  6quat ic  p lont  harvest ing

equ, ipmlnt .  Wi  oppreciote U0ur in t -ere; t  in  our  c0mpsnU and pr0duct  l ine,  End

th is  0pp0rtuni tg to w0rk vv j th  U0u.

Enclosed for  gour  reference are speci f icst i0ns 0n 0ur  two smal lest  aquat ic
plant  harvest-ers,  and on the support  equipment ava' i lable.  Both harvesters

have a f  i  ve f  oot  wide cut t ing swath.

The m6jor  d i f ferences between the two harvesters 6re in  thei r  hul l  design,

hgdrau' l ic  sgstems,  End storoge c6pEci t ies.  The H-220 is  a deluxe horvester

that  has a f ive foot  w' ide cut i ing swath and a storgge cEpsci tg of  28A cubic

f  eet  (6,500 pounds) .  l t  cuts up Io f ive and one-hal f  f  eet  deep.  The H-220 is

furn jshed wi tn hgdrostat ic  hgdraul ics,  e lect r ic  0ver  so lensid hgdraul ic

vs lv ing,  and a standard 50 h.p.  Lombardin i  d iesel  engine.  The H-220 is  a ls0

aval lab le ' in  6 m6 jntenEnce l ree sto ln less steel /a lum' inum conf  t  gurat i0n.

Thjs model  rs  probablg os smol l  as gou shouid go for  the 90 acres of  weeds.

The ec0n0mical  EH-2IAis a scaled down vers ion of  the H -220 Harvester .  l t

f rss 6 f ive foot  wide cut t ing swath,  cuts up to f rve feet  deep,  and stores 200

cubic feet  ( j ,200 p0unds)  of  p lant  mater ia l .  The hgdraul ic  sgstem' is  s

vor ioble volume, pressure compensoted demond pump, rother than the
hgdrostot ics.  l t  harvests less thon the H-220 due to the pontoon borge
d[s ign and smal ler  s torage capaci tg.  The EH-220 comes wi th the customer 's

choice of  a Z0 h.p.gEs 0r t iesel  engine.  F0r  smal ler  appl ' isat i0ns,  the EH-220
js quj te sui table,  b l t  r t  maU be too smal l  and inef f ic ient  for  UOur c l ient .

V/e of  ten recommend the Tro i ler -Conveuor combinot ion f  0r  most  horvest ing

Eppl icat igns,  The Tro i ler -Convegor serves ES a regulEr  over- the-rood
tra i ler  to  haul , launch ond ret r ieve the h0rvester ;  insta l l  the s idewsl ls ,  End

unlood the weeds f r0m the hervester  d j rect lg  in to the storsge area.  Haul  the

Trai ler -ConveU0r to the dumping s i te ,  and i t  wi l l  se l f  un load the p lant

moter ia l  f  rom t f re hgdraul ico l lU 0perated b i -d i rect ional  c0nveU0r bed.  A
" I ra l ler -ConveU0r e l iminstes the need to obta in o dump t ruck.
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The aJternot ive to us ing the Tra i ler -Convegor is  to  ocqui re both o s tandord
Trei ler  for  the Horvester ,  ond o Shore ConveU0r.  Tf re Harvester  unJosds the
plant  mater ia l  d i rect lg  in to the Shore Conveuor,  which e levates i t  up ond
rnto E w6i t ing dump t ruck.

We hove two l0rger  horvesters thot  U0ur c l jent  mog wish to consider .  The
seven foot  models a lso c0me in the H-Ser ies and EH-Ser ies conf  igurot ton.
The EH-420 has a seven foot  wide cut t ing swoth and cuts f ive feet  deep,  ond
holds 400 cubic feet  of  p lant  mater ia l  (7,500 pounds) .  l t  has the s impler
hgdraul ic  sgstem End a 30 h.p.d iesel  engine.  l t  l is ts  for  $49,500.

The H-420 has o seven foot  wide cut t ing swoth and cuts f ive and one-hol f
feet  deep.  l t  ho lds 450 cubic feet  of  p lant  mater io l  (8,500 pounds) .  l t  has
the bet ter  hgdraul ics End a 37 h p.d iesel  engine.  l t  f  is ts  f  or  $58,500.  The
sErne TRC- l2Traj ler-ConveU0r works wi th a l l  of  the 220 and 420
harvesters.  E ' i ther  of  the 420 models would be a saf  e bet  to  rec0mmend t0
U0ur c l ient  in  terms of  product iv i tg .

The' issue to be m0st  concerned wi th in  compsr ing harvesters is  the storsge
c6pEc' i tg  of  the machines-- in  pounds.  How much vegetat i0n cEn gou get  on
the harvester  before making the t ime c0nsuming t r ip  paddl ing to back t0
shore to unload? Th' is  is  the s ingle most  important  mot ter  to  consider .
That  is  whg the EH-22A might  not  be such a good choice,  s ince j t  con onlg
hondl  e 3,200 pounds in  o iood.  Too much t ime wi l l  be spent  t rovel ing bock
and for th to shore (unless theg h6ve s lo t  o f  unloading s i tes around the
reservoi r).

A horvester  purchose comes wi th o complete operot j0n ond mointenonce
monual ,6 0ne Ueor lyorr0ntU,  up to two dogs onsi te t ro in ing bU foctorg
pereonnel ,  as needed,  o tool  k j t  and spare par ts  k i t  for  dag to deg
maintensnce.  We msjnta jn 6 c0mplete stock of  spare par ts ,6nd can usual lg
ship the same dag of  order.

At  th is  po ' in t ,  i f  gou hove ong Quest ions 0r  need fur ther  in formst ion,  p lease
do not  hesi tate to gontact  us.  Thenk Uou f0r  U0ur considerot jon,  End we look
f  orward to work ing wi th Uou Egain.

5i  ncere l  g ,

AQUAR IU5 5V5TEI1S
DIVISION OF D&D PRODUSTS II.ICORPORATED
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Sales ond l lo rket  inq  D i rec tor
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D ETAILED SP ECIFICATIONS
H-22O HARVESTER

I
T ;"
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I

t H-220
i m

I  AOUATIC PLANT HARVESTER
1. STANDARD STEEL CONSTRUCTION
I vuLTl-coAT EPoxY FlNlSH

I  

l v l L - /L t  l - \ - \ - " /  \ r  L r  v / \  '

'1-  
The H-220 is the smal lest  harvester in our f leet of

l -  top of  the l ine equipment.  The most ef f ic ient har-

I  ve$er avai lable for smal l  scale harvest ing projects,

F i t  has a qenerous storage companment rhat al lows

I ,o to Zdl  cubic feet of  harvested plant mater ial  on

I obaro. Storage capaciry is the key ro ef f icient

t  aouat ic plant control  because i t  reduces the num-

I od, of  t r ips travel ing back and forth to shore to

I  untoao
I
T rhe popular  cho ice o f  smal l  lakes and newly

.  l -  formlO'associat ions al ike,  the H-22o is easi ly t rans-

t  ported over the road. l ts mobi l i ty in rhe water goes
lr  unchal lenged when powered by the most ef f ic ient

i ;tJrortrt iz hydraulic system availabte for rhe pad-

n d le  wheel  dr ive :
I  

= r i = h l o  d i c n l : r r  
' n  

t a n d e mI  lwo var iable displacement pumps I

L t ransfer power direaly f rom the engine to the

I paddle wheel motors.  This direct  dr ive system

T a l l ows  fo r  i n f i n i t e  con t ro l  o f  t he  padd le

|  *heels without residual  ef fects on the other

I  operat ing systems' one gear p.ump' mounted

F in tandeir  wi th the hydrostat ic pumps, inde-

i  Oenden t l y  ope ra tes  the  ba lance  o f  t he

I hyoraul ic-  system. This superior hydrostat ic

;  system opeiates at  a lower temperature'  and

I no energy is lost  because of unnecessary heat
t .

tL gene rat lon.

F Like the larger harvesters,  the engine and hydrau-

I  l i . r  are locl ted as far back from the operator as

I pcssible for safety an! com_f-o1,: ' jh easy to use

f, electrical switches at tr,e control panel to adivate

I tn. harvester's functions. The elevated operator

& f  i " t forr  al lows excel lent v is ibi l i ty,  has a durable

I  al |  weather seat,  and fu| |  instrumentat ion. Stand.
t f  

i ro paadle wheel guards made of f lat  expandec

l-  t . r i l  safely al low complete vis ibi l i ty of  paddle

I wheel activitY'
E

I
I

d'" AccEssoRY EoUIPMENT
I
T Accessory equipment avai lable includes: Trai ler

J,- Convevdrs, Trailers, Shore Conveyors, Transpoft

I ana rvr6oif izer Assemblies. Custom oprions are alsc

- avai lable to meet the customer's needs'
I

I
E

I
I

SUPER-  Mater ia l
STRUCTURE:

Rai l ings

POWER PACK: Engine

HYdrau l i c  PumPs

Fuel Tank

SYSTEM Padd le  Whee ls
PROTECTION: Main System

HYdrau l ic  Reservo t r

HARVESTING Cuning V/idlh
HEAD: Cuning DePth

Horizontal Knives
Venical Knives

, lmpact Absorbtton

LOAD Le.ngth

COM1AINER: Width
Hetont
Stoiage CaPacrry lvolumef
{max imum weigh tJ
Un load ing  T ime
Discnarge heignt

PROPULSION: PaddleWheels

3 5 ' -6"
3 ' ' , -6"
8 ' , - 1 "
I  z  - t

6

72@ lbs.

20', x g',x 22',
Sheel steel w/internal angle
iron structure
Epoxy coating after sandblast

Strudural steel,  sheer steel,
f la t  exoanded meta l
Removable

Lombardini Diesel Mod.
fl r LD- 535-3
30 H.P. @ 3000 R.P.M.
other engines optional
2 Variable disPlacement
pumps
I  F ixed gear  PUmP
2 Ponable; 6 gal lons eacn

2 Cross over rel ief valves
2 Adju$able rel ief valves
20 U.S.  Ga l lons
Visual sight gauge
Visual temPerature 9auge

5',
s',-$',
Reciprocating 3' stroke
Reciprocaring 3- stroke
2 Independent sets ol Precom'
pressecl sprln9s

26',-6',
4'-3',
2'-6',
281 Cubic Ft.
6500 lbs .
90 seconds
O5 feet

2.  Hydraul ical lY dr iven,
independentlY reversible

DIMENSIONS:  ,  Length  (sh iPPing l
loPeraun9,

w i d t h  l s h i P P i n g l .
{operaun9 l

He igh t  l shrPPrn9 l
{oPera t lng l

Weight

FLOTATION:  Hu l l  D imens ions
Hul l  Mater ia l

F in ish
Companmens 3
Drati lempryl 9"
tmaxl inum tbaO) 17"
bisplacement Rat io 2.5" Per ton

Diameter I Width &" x 24'
Paddle Wheet RPM 0 to 50

F A S T E N E R S : C o r r o s i o n P r o t e c t i o n S E i n l e s s s t e e e l r y p e l & 8

SPECIFICATIONS SUEJECT TO CHANGE \vTTHOUT NOTICE

Made  in  U .S 'A .
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HS-z20
AOUATI c PLANT-ltARvEsr ER

srnlNt Ess srEEU-- ^ ̂  ,
ALU T"TTT'I U ITI C O N STR U CTI O N

our I i neo fs ta in |esss tee | / s t ruc tu ra Ia lum inumhar -
vesters uses , f ' t  

- t t t t  
design features'- .3ual i ty

hydraulics, 1nd 
easy to use 

-operator 
controls as

the stan oaro sieet modets '  And'  in addi t ion to l ts

aesthet ic quaf ines, the stainless steel  and structural

uir t inrm' of fers several  ma-ior advantages ,over
the tradi t ional  steel  consrucion'  They include:

.  Greater stabi l i ty in the water because'of  a lower

center of  gravi tY

n Lower long run maintenance costs because per l-

odic disasserfJry iot  sandblast ing and repaint-

ing is no, t .q ' i ied'  f ! is i ;  especial ly impoftant

when brackish water is encountered'

.  Longer exPeded l i fet ime of equipment

ADDIT|ONAL FEATURES OF ALL HARVESTERS

1 .  The eff ic ient hydraul ic system on al l  of  the har-

ve$ers requires less horsepower to operate'  resul t-

i ng  i n  l owe r  f ue l  consump t i on  and  l owe r

operating costs.

2 .  Amer i can  s tandard  3 "  ag r i cu l t u ra l  t h rome

plated cuf ier knives al low higher veloci ty opera-

t ion,  greater . rn ing sur face and are  read i ly  ava i la -

b le  a t -a l l  fa rm implement  dea lers '

3.  Two independent spr ing loaded shock absorb-

ing systems on the harvest ing head, of f l r  excep-

t ional  protect ion from underwater obstacles'

4 .  The rear  s torage/d ischarge conveyor  is  hydrau l i -

cal ly adjustabte io faci l i tate unloading f  rom O to 5

feet.
5.  Bow is fabr icated into a

rat ion to lessen resistance
the wat er,  and to imProve

uf i ique "VEE" conf igu-
whi le  mov ing through
stabil i tY.

I
I

DETAILED SP ECIFICATIONS
HS.Z20 HARVESTER

DtMENSION5:

FLOTATION:

SUPER-
STRUCTURE:

Length {shiPpingl .
loPera t lng l

\v id th  {sh iPPing l  .
loPera t lnq)

He igh t  {sh iPPrng}  .
{oPera t tn9 l

Weigh t

Hu l l  D imens io r is
Hu l l  Mater la l

S tee l  Pans  F in ish
ComPanments
Draft {emPtY;
lmax imum load l
bisPlacement Ratio

Mater ia l

Ra i l ings

J 5  - O

J )  - O

t t  - l

t l ' l

8',
8 ' -5 ' ,
66@ lbs.

2 0 ' x g ' , x 2 2 "
Sta in less  s tee l  w / in te rna l
ano le  i ron  s t rucure
Ep6xy coating after sandblast

3
8',
l 7 u
2 ,5"  per  ton

Structural aluminum, sheet

and f lat expanded metal

A luminum,  Removab le

Lombardini Diesel Mod'
/  1  rLD '  535-3
30 H.P. @ 30oo R.P'M.
Other engines oPtional
2 Variable disPlacement
pumPs
I Fixed gear PUmP
2 Portab-ie, 6 gallons each

2 Cross over re l ief  valves
2 Adtusrable re l ief  valves
ZO U.S. Gal lons
Visual  s ignr gauge
Visual  temperature 9au9e

5',

ReciProcating 3" stroke
Reciprocating 3" stroke
2 lnbePendent sets of Precom'
pressed sPrings

26',-6',
4'-3"
2 ' -6"
281 Cubic Ft '
72@ lbs.
90 seconds
05 feet

2. Hv draulicallY dr'ven,
indePendent lY revers ib le
&"  x  ?4"
o t o 5 0

Stainless Steeel tYPe l&8

POWER PACK; Engtne

HYdraul ic PumPs

Fue l  Tank

SYSTEM
Fhbfgcrroru, Paddte wheels

Main SYstem
HYdrau l ic  Reservo t r

HARVESTING
XenO' Cuning Width

Cuning DePth
Horizontal Krl ives
Venical Knives
lmPact Absorbtton

LOAD
CONTAINER: Lengrtn

width
He iqhr
Stofu 9e CaPaciry lvolumel
lmax imum we19nt l
Un loadrng T tme
Discharge herqnt

PROPULSION;  Padd le \Vhee ls

,  D iameter  &  Wid th
Padd le  Whee l  R 'P 'M '

FASTENERS: Corrosion Protection

SPECIFICATIONS SUBJECT TO CHAN6E WITHOUT NOTICE

M a d e  i n  U . S ' A '

AAUARIUS
SYSTEtvlS

P'O.  BOX 2 l  5
220 N.  HARRISION

NORTH PRAIRE,  WI  53I  53 U.S.A.
PHONE: l4t41392'2162

TELEX: 9 I 02408406

A Division of D&D Products lnc'

DEALER
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TRAILER{ONVEYOR SPECIFICATIONS

POWER PACK:
ENGINE

HYDRAUUC PUMP

FILTER

CONVEYOR:
LENGTH
WIDTH
CAPACITY
BELTING

DRIVE

DIMENSIONS;
LENGTH
WIDTH
HEIGHT, CONVEYOR SIDES
HEIGHT TO TRAILER OECK

TRAILER WEIGHT:

GVWR:

AXLE5:

GAWR:

TIRE SIZE:

RIM SIZE:

LIGHTING:

BRAXES:

WINCH:

TRC-I  Z

8 Horsepower
@ 3600 R.P.M.
Air  Cooled,
Electric Stan
Gear PumP
Shaft Mounted
External

23',-6',
s',-6"
72@ Pounds
l x l F l a t
Wire Galv.  Mesh
Hydraulic Motors {21

3  t ' - l  l '
t'

, - t

4 | 50 Pounds

| 2,8OO Pounds

2

64@ Pounds

9  -  1 4 . 5  L T

1 4 . 5  x  9

Legal

l2  V  E lec t r i c

I 2OO0 Pounds
l2  V  E lecr ic

TRC-34

l6 HorsePower
@ 3600 R.P.M.
Air Cooled,
Elecric Start
Gear Pumq
Shaft  Mounteo
Enernal

27',-6',
6',
| 3,20O Pounds
l x l F l a t
Wire 6alv. Mesh
Hydraulic Motors l4l

3 5 ' ' l  l "
B',-5"
1 ' -2 "

48OO Pounds

l9.2AO Pouncls

3

64@ Pounds

9 .  t 4 . 5  L T

t 4 . 5  x  9

Legal

l2 V Elecr ic

| 20OO Pounds
l2 V Electr ic  [2]

2' Diameter

50@ Pounds f2|

Steel Surfaces
Sandblasted
fo White Substrate,
Multi Coat EPoxY

PINTLE HITCH: 2" DiAMCICT

JACK STAND: 5OOO Pounds

TRAILER-CONVEYOR
COMBINATION

The Trailer-conveyor serves two funcrions: f irst, as
a road legal  t rai le i  to haul .  launch and retr ieve the
harvestel :  and secondly,  af ter instal l ing sidewal ls,
to receive and store plant mater ial  f rom the har-
vester. Tow to the dumping site with a tractor or
truck and the Trai ler-Conveyor sel f  unloads'

The Trai ler-Conveyor is a heavy duty t rai ler  wi th a

sel f  contained hydraul ical ly powered " l ive bed"
conveyor system. A gasol ine engine dr ives a shaft
mounied gear pump, which provides hydraul ic
f lu id to a i tow dire6ion valve { forward, neutral ,
rpversel .  This directs the f lu id to hydraul ic motors,
r g v v

mounted in paral le l  c i rcui t ry,  that dr ive the convey-
or bed. The Trai ler-conveyor has removable side-
wal ls  and end gates for  load conta inment .

The TRC-' l  2 is designed for use with our current
220 and 420 harvesters ,  and the TRC-34 is

designed for use with the 620 and 82O harvesters.

COATTNG: Steel Surfaces
Sandblasted
Io Wh[e Substrate,
Mult i  Coat EPoxY

SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE

Made in  U.S 'A '

A Division of D&D Products Inc
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STANDARD TRAILER

Manufactured in our fadory, these heavy-duty
road legal  t ra i lers  assure stabi l i ty  for  t ranspor t ing
aquat ic  p lant  harvej . t ing equipment .  Tra i lers  fea-
ture e lect r ic  winch,  brakes and l ight ing,  wi th  guid-
ance system for  exact  p lacement  of  barge on t ra i ler
bed .

Tra i le r  TR-12  i s  des igned  fo r  use  w i th  our  220  and
420 harvesters. Trai ler TR-34 is designed for use
with our 620 and 820 Harvesters.

STANDARD TRAILER SPECIFICATIONS

MOBILIZER ASSEMBLY

To move the Harvester or Transport over the road-
way, the Mobi l izer  Assembly was designed as an
economicaf  t ra i ler  opt ion where h i -speed land
transpor t  is  not  requi red.

The Mobi l izer  consis ts  of  two ax le assembl ies.  The
f ron t  ax le  assemb ly  has  a  te lescop ing  tow ing
tongue  to  ass is t  i n  l aunch ing  and  remov ing  the
equ ipment  f rom the  wa te rway .  and  a r taches
di realy  to  the barge sect ion of  the equipment  wi th
two  one  inch  d iamete r  p ins .

The  rear  ax le  assemb ly  has  a  ma in  hor i zon ta l  p i vo t
p in which a l lows a l l  wheels to  s tay in  contact  wi th
the road at  a l l t imes.  l t  anaches to the barge sect ion
of  the equipment  wi th two one inch d iameter  p ins.

The two ax le assembl ies are bol ted together  wi th a
specia l  adapter ,  creat ing a smal l  four  wheel  t ra i ler
for  t ranspor t .  Maximum al lowable speed on the
roadway  i s  l 5  m i les  per  hour  wh i le  tow ing  load .

TR.I  2 TR-34

LENGTH. OVERALL

\Y / t n7 l J

HEIGHT TO TRAJLER DECK

TONGUE LENGTH

TIRE SIZE

WHEEL SIZE

AXLES

GAWR

LIGHTING

\vINCH

BRAKES

TRAJLER U/EIGHT

GIr'\vR

TONGUE JACK

J - O

Lega l

tzcc0t
1 2  v

Electric

24cf1

t28ool

Lega l

t2acot
t2 v l2l

Electr ic

30@/

t92@t

g "  3 5 ' -  9 ' ,

8',-5"

HITCH STYLE PINTLE RING 2"  2"

a - t J

9 - r 4 . 5 9 - t 4 . 5

r 4 . 5 X 9  r 4 . 5 X 9

2 3

6+001 64Nl

sooo, , (21s0oot

SPECIFICANONS SU&JECT TO CHANGE WITHOUT NOTICE

M a d e  i n  U . 5 . A .

AQUARIUS
SYSTEMS

P,O.  BOX 215
220 N.  HARRISION

NORTH PRAIRE,  WI  53I53 U.5.A.
PHONE: l4t41 392-2162

TELEX: 9 I 02408406
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SHORE CONVEYOR

The Shore Conveyor serves both the Harvester and
Transport as an unf oading l ink between land and
water. Powered aff of the Harvester or Transport
through hydraulic quick disconnects, the drag
angfe conveyor system efficiently moves pfant
materiaf up and into a Trailer-Conveyor or truck.

An opt ional  f lotat ion tank is avai lable to support
the input end of the conveyor.  Also, an opt ional
power pack consist ing of  a |  6 horsepower engine
and sel f  conrained hydrauf ics is avai lable to indp-
pendently run the shore conveyor.

I
I
I
I
I

S/C-34 SHORE CONVEYOR

I Model S/C-34 serves both rhe 620 and 820 series Har-
I vesters, and the T-34 TransDort.

5 /C-12 SHORE CONVEYOR

Model S/C-12 serves both the 220 and 420 series Har-
vesters, and the T-l2Transoort.

I
I
I
I
I
I
I
I

AQUARIUS
SYSTEMS

LENGTH, CONVEYOR

I'I/IDTH

INTAXE, FLARED HOPPER

SIDE WALL HEIGHT

DISCHARGE HEIGHT

CONVEYOR STYLE

TONGUE LENGTH

H'TCH STYLE

WHEEL.TIRE SIZE

u/ETGHT {APPROXTMATE'

ATTACHMENTS

POWER SUPPLY

32',

5',

8'-6',

I '

t ) ,

Drag angle conveyor, nylatron runner5

Pintle or Bal l  fcustomer's choice)

G  7 & 1 5

32@ lbs .

Mating brackeu for Harvesrer

Srandard: Power supplied by Harvesrer
Quick disconnects

LENGTH, CONVEYOR

WIDTH

INIAKE, FLARED HOPPER

SIDE u/ALL HEIGHT

DISCHARGE HEIGHT

CONVEYOR STYLE

TONGUE LENGTH

HITCH SfiLE

WHEEL-TIRE SIZE

wETGHT IAPPROXIMATE)

ATTACHMENTS

POWER SUPPLY

t at -rJ

4',

7 ' , -9 "

I '

t 0 ' - 6 "

Drag angle conveyor. nylatron runner5

4 '

P in t le  o r  Ba l l  l cus tomer 's  cho ice)

$  / d - r )

28O0lbs .

Mating brackets for Harvester

Srandard: Power supplied by Harvester
Ouick disconnects

OPTIONAL lndepenc,enr power suppty mounred
on shore conveyor; l6 H.P. air<ooted
engine with self  conrarned hydraul ics

spEcrFrcArroNs suBJECT To CHANGE wrndur NolcE
M a d e  i n  U . S . A .

OPTIONAL Independenr power suppty mounred
on shore  conveyor ,  l6  H.P.  a i r {oo led
eng ine  w i th  se l f  con ta ined hydrau l i cs

SPECIFICATIONS SUSJECT 7O CHANGE \vITHOUT NOTICE
M a d e  i n  U . 5 . A .

P.O.  BOX 2 l  5
220 N. HARRISION

NORTH PRAIRE,  WI  53I53 U,S.A.
PHONE: (4141 392-2t  62

TELEX: 9 I 02408406

A Division of D&D Products Inc.I
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TRANSPORT
For  la rger  harves t ing  pro jec ts ,  and fo r  lakes  tha t  have
few un load ing  s i tes ,  the  Transpor t  p lays  a  maJor  ro le  in
product iv i ty and cost ef f ic iency The Transport  dr ives
out  and hooks  up  ro  the  harves ter ,  tak ing  the  load o f
p lan t  mater ia l  on  board .  l t  then  re tu rns  to  shore  w i th
the  load and empt ies  i t  in to  the  Shore  Conveyor  o r
Trai ler-Conveyor.  With l i r t le t ime elapsed, the haivester
cont inues cuft ing where i t  lef t  of f .  To power the Trans-
port ,  an opt ional  stern mounted 65 H.P. industr ia l
eng ine  or  tw in  30  H.P.  s ide  mounted eng ines  are  ava i la -
b l e .

Transpons are  a lso  ava i lab le  in  an  op t iona l  S ta in less
Stee l /A lum inum conf ioura t ion .

T-34 TRANSPORT

Model  T-34  is  des igned to  work  w i th  the  620 and B2O
series harvesters.

DIMENSIONS:

T-12

Model T- I  2 is designed
ser ies  harves ters .

DIMENSIONS:

TRANSPORT

ro work wi th the 22O and 42O

FLOTATION:

SUPER-
STRUCTURE:  Mater ia l

POU/ER PACK: Engine

Hydrau l rc  pump
Hydrau i l c  reservo i r
Fue l  tank

LOAD
CONTAINER: Length

widrh
Srorage capaciry
Storage we igh t
Un load t rme
Mater ra l
Drschar_oe he igh t

PROPUL5ION:  Eng ines :

Length {shippingf
{opera t tn9 ,

w id th  l sh ipp ing l
lopera t ing l

Herght  l sh ipp ing l
{opera t rng)

We igh t

Hu l l  d rmens ion
H u l l  m a r e r i a l
S tee l  paru  f rn rsh
Companmenu
Drafi  -  empty
Dra l t  -  maxrmum load

t l
2 t ,

l 0 ' -  t  "
t 0 ' -  l  "
9 '
9',
9.50O lbs.

2 4 ' x  l a '  x  2 6 "
Sheet steei  w/rnternal  bracing
Epoxy coatrng al ter  sandblast
3

2 t '

( r r r  r r t r r r : l  ( l P P l  t r  r h ; n n  ( f i F P ti - -  t ,  -  - - -

and f la r  expanded meta l

Br iggs-St ranon l6  h .p .  mode l
t326437
Fixed oear  pump
I  5  ga l ions
3 ponab le ,  6  ga l lons  each

8 ' , -9 "
8'@ cubic feet
1 2 . @ O  l b s ,
I 20 seconds
Structural steel
0 - 5 f e e t

Two 30 h .p .  Ev in rude,  long
shaf t  mode l  /  E3OELCU.
elecric stan
OPTIONAL:  s ing le  65  H.P
indus t r ia l  engrne,  e le f lnc  s ran ,
long shaf t

FLOTATION:

S U P E R .
STRUCTUPE:  l la t f  f  rJ l

POWER PACK:  Eng ine

Hydrau l i c  pump
Hydrau i l c  reservo i r
Fue l  tank

LOAD
CONTAINER: Length

widrn
Srorage capac i ry
Storaoe we igh t
Un ioad r ime
M a t e r i a l
D ischarge he ighr

P R O P U L 5 I O N :  E n g r n e s ;

Length  lsh ipp ingJ
{operar rng l

w idrh  lsh ipp ing l
{opera I rng ]

He ighr  fsh ,pp ing l
{opera t ingJ

Weight

H u l l  d i m e n s i o n
H u l l  m a t e r i a l
S tee l  pans  f in ish
Companments
Draft.-  empty
Dra f t  -  maxrmum load

24',
3 l '
B ' , - l "
a t  - l

9 '
t t  -o

8.50O lbs .

2 4 ' , x  8 ' x  z ' ,
Sheet  s ree /  w/ in te rna l  b rac ing
Epoxy  coat ing  a f te r  sandb las t
a :

9 .5 " ' .
1 9 "

( t r . , - ' , r a l  t t o o l  r '  ' h i ^ ^  ? h o a r

and f  la t  expanded mera l

Br iggs-St ranon l6  h .p .  mode l
t 326437
Fixed gear  pump
I  5  g a l i o n s
3 ponab le ,  6  ga l lons  each

26',
6 ' -9 '
650 cub ic  f  ee t
9 , 4 @  l b s .
90 seconds
St ruc tura l  s tee l
0 -  5  f e e t

T w o  3 0  h . p .  E v i n r u d e .  i o n g
shaf t  mode l  /  E3OELCL,
elef ir ic slan
O P T I O N A L :  s i n g l e  6 5  H . P
Indu5t r ia l  eng ine ,  e le f i . ' i c  s tan ,
long shaf t

{^ l

tBl

tD)

{c)

(^l

tB l

fDl

tc)

SPECIFICATIONS SUBJECT TO CHANCE u/ ITHOUT NOTICE

MADE IN  U .S .A .
SPECIFICATIONS SUEJECT TO CHANGE WITHOUT NOTICE

MADE IN  U .S .A .
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SHORE CONVEYOR

in.  rnore Conveyor serves both the Harvesrer and
Transport  as an unfoading f ink between land and
water. Powered off of the Harvester or Transport
through hydraulic quick disconnects, the drag
angfe conveyor system efficiently moves plant
material up and into a Trailer-Conveyor or truck.

An opt ional  f lotat ion tank is avai lable to support
the input end of the conveyor.  Also. an opt ional
power pack consist ing oF a l6 horsepower engine
and sel f  contained hydraul ics is avai lable to ind.g-
pendently run the shore conveyor.

I
I
I
I
I
I
I
I
I
I
I
I
I
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AQUARIUS
SYSTEMS

s/c-34

Model 5/C-34 serves
vesters, and the T-34

LENGTH, CONVEYOR

\vIDTH

INTAKE, FLARED HOPPER

SIDE WALL HEIGHT

DISCHARGE HEIGHT

CONVEYOR STYLE

TONGUE LENGTH

HITCH STYLE

WHEEL-TIRE SIZE

\vETGHT |APPROX|MATEI

ATTACHMENTS

POWER SUPPLY

OPTIONAL

SHORE CONVEYOR

both the 520 and 820 series Har-
Transport.

32',

)
8'-6"

I '

|  - ,
l t

Drag ang le  conveyor ,  ny la t ron  runner5

a

Pintle or Bal l  lcustomer's choicef

G  7 & 1 5

32@ lbs .

Mating brackers for Harvester

St 'andard: Power supplied by Harvesrer
Ourck disconnects

Indepenc,enr power supply mounted
on shore conveyor; l6 H.P. aiKooled
engine with self  contalned hydraul ics

s / c - 1 2

Model  S/C-12 serves
vesters,  and the T- i2

LENGTH. CONVEYOR

WIDTH

INTAKE. FLARED HOPPER

SIDE WALL HEIGHT

DISCHARGE HEIGHT

CONVEYOR STYLE

TONGUE LENGTH

HITCH STYLE

WHEEL-TIRE SIZE

wETGHT IAPPROXTMATE)

ATTACHMENTs

PO\vER SUPPLY

OPTIONAL

P.O.  BOX 215
220 N. HARRISION

NORTH PRAIRE,  u / '  53I53 U.S.A.
PHONE: (4t 4) 392-2162

TELEX: 9 |  02408406

SHORE CONVEYOR

both the 220 and 420 series Har-
Transpon.

28',4"

4 '

7 ' -9 "

I '

t 0 ' -6 "

Drag angle conveyor, nylatron runners

' t .

Pin t le  o r  Ba l l  {cusromer 's  cho ice}

\ J  / O ' |  )

2800 lbs.

Mating brackets for Harvester

Standard: Power supplied by Harvester
Ouick disconnects

Independenr  power  supp ly  mounted
on shore  conveyor ,  l6  H.P.  a i r too lec t
eng ine  w i th  se l f  con ta ined hydrau l i cs

spEcrFrcATroNs suBJEcr ro cHANGE wrrxdur NolcE
Made  in  U .S .A .

SPECIFICATIONS SUEJECT TO CHANGE WITHOUT NOTICE

Made in  U .S .A .

A Division of D&D Products lnc.

DEALER
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H-420
AOUATTC PLANT HARVESTER
STANDARD STEEL CONSTRUCTION

MULTI COAT EPOXY FINISH

our mid-sized H420 Harvester is the ef f  ic ient solu-

t ion for medium sized aquat ic plant harvest ing pro-

j eas ,The fu | l s i zeba rgecons t rud iona | | owsa
generous $orage compartment,  resul t ing in i ts

SOit i ty ro cur and store up to 450 cubic feet of  plant

rat . i i r l .  Such product iv i ty is the key to ef f ic ient
excessive plant control  by reducing the number of

tr ips needed to t ravel  back and forth to shore to

un load.

The most popular choice of  contracors and munic-
ipal i t iLs ai ike,  the H42O is easi ly t ranspgrted over

the roid.  l ts mobi l i ty in the water goes unchal leng-
ed when powered by the most eff icient hydrostat-

ic hydraui ic system avai lable for the paddle wheel

dr ive :

Two var iable displacement pumps in tandem

t rans fe rpowerd i rea |y f romtheeng ine to the
paddle wheel motors.  This direct  dr ive sy$em

al lows for  in f in i te  cont ro l  o f  the paddle

wheels without residual  ef fects on the other
operating systems. one gear pump, mou.nted
in tandem with the hydrostat lc pumps, inde-
penden t l y  ope ra tes  the  ba lance  o f  t he

hydraul ic-  sysrem. This superior hydrostat ic
sy$em operates at  a lower temperature'  and

no energy is lost  because of unnecessary neat

generat ion.

For safety and comfort ,  the engine and hydrau'

I ics are located as far back from the operator as

possible.  Easy to use elecr ical  switches adivate the

hrru.rt.r 's funcfions. The elevated operator plat-

form a l lows exce l lent  v is ib i l i t y ,  has a  durab le  a l l

weather seat,  and ful l  instrumentat ion. standard
padd lewhee lgua rdsmadeo f f | a texpandedme ta I
sa fe | ya l I owc -omp le tev i s i b i I i t yo fpadd |ewhee I
activity.

ACCESSORY EOUIPMENT

Accessory equipment avai lable includes: Trai ler-

Conveyors, Traifers, Shore Conveyors., Transports

and trlobil izer Assemblies, Custom options are also

avai lable to meet the customer's needs'

DETAILED SPECI FICATIONS
H42O HARVESTER

DTMENSIONS:  Length  (sh iPPrng l
{oPera t tng ;

w id th  {sh ipp ing}
loperatingl

He igh t  (sh iPPing)
{oPera t rng l

Weight

FLOTATION:  Hu l lD imens ions
Hul l  Mater ia l

F in ish
ComPanmens
Draft {emPry)
Imax imum load]
D isP lacement  Rat io

SUPER-  Mater ia l
STRUCTURE:

Rai l ings

POWER PACK: Engine

Hydrau l i c  PUmPs

Fuel Tank

IIs-r!Il-.^.. Paddtewheels
PROTECTION: M'ain Sysrem

HYdraultc Reservoir

HARVESTING
HEAD:  Cun ing  Wid th

Cun ing  DePlh
Hor izonca l  Kn ives
Venical Knives
lmPact Absorbtlon

LOAD
COMTAINER: LenEh

width
He iqh t
Stor-age CaPacirY {vol.}
lmax imum weigh t l
Un load ing  I ime
Discharge he igh t

PROPULSION:  Padd le \Vhee ls

36 ' , - l  l '
3 6 ' , - l l '
9 ' -2"
|  4 ' -7 "
8 ' -5 "
9',
9300 lbs.

22 '  x  9 ' , x  ? '
Sheet steel wiinternal angle
iron structure' 
Epoxy coating atter sandblast
3
t 0 "
r 9 "
2.1  5"  per  ton

Structural steel,  sheet steel,
f la t  expand meta l
Removab le

Hau d iese l  mode l  21405 37
H.P. @ 30OO R.P.M,
o ther  eng ines  op t iona l
2  Var iab le  d isP lacement
pumps
I  F ixed gear  PUmP
2 Ponab le ,  6  ga l lons  each

2 Cross  over  re l ie f  va lves
2 Rdjustiole rel ief valves
25 U.S.  Ga l lons
Visua l  s igh t  gauge
Visua l  temPera ture  9auqe

7',
s',-6"
Reciprocating 3" $roke
Reciprocating 3" stroke
2 Indepenclent sets of Precom"
pressed sPr in95

28',-6',
6',-2"
5 l

452 Cub ic  F t .
85@ lbs .
90 seconds
G5 feet

2, Hydr aul ical lY driven,
independentlY reversible

Diameter & Width 60' x 28'
Paddle Wheel RPM 0 to 50

FASTENERS: Corrosion Protectron Stainless Sreel rype | &8

SPECIFICATIONs SUBJECT TO CHANGF WITHOUI NOTICE

Made  in  U .S .A .
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HS-420
AOUATIC PLANT HARVESTER

STAINLESS STEEL/
ALUMINUM CONSTRUCTION

Our l ine of  s ta in less s teel /s t ructura l  a luminum har-
vesters uses the same design features, quafi ty
hydraul ics, and easy to use operator controls as
the standard steel  models.  And.  in  addi t ion to i ts
aesthet ic  qual i t ies,  the sta in less s teel  and st ructura l
a luminurn of fers severa l  .major  advantages over
the t radi t ional  s teel  construct ion.  They inc lude:

.  Greater  s tabi l i ty  in  the water  because of  a lower
center of gravity.

.  Lower long run maintenance costs because per i -
odic  d isassembly for  sandblast ing and repaint -
ing is  not  regui reC.  This  is  especia l ly  important
when brack ish water  is  encountered.

.  Longer  expected l i fe t ime of  equipment

ADDITIONAL FEATURES OF ALL HARVESTERS

1, The ef f ic ient  hydraul ic  system on a l l  o f  the har-
vesters requires less horsepower to operate, result-
i n g  i n  l o w e r  f u e l  c o n s u m p t i o n  a n d  l o w e r
operating costs.

2 .  A m e r i c a n  s t a n d a r d  3 "  a g r i c u l t u r a l  c h r o m e
plated cuf fer  kn ives a l low h igher  ve loc i ty  opera-
t ion, greater cutt ing surface and are readi ly avai la-
b le  a t  a l l  f a rm imp lement  dea le rs .
3.  Two independent  spr ing loaded shock absorb-
ing systems on the harvest ing head of fer  excep-
t ional  protect ion f rom underwater  obstac les.
4.  The rear  s torage/d isch arge conveyor  is  hydraul i -
ca l ly  adjustable to  fac i l i ta te unloadin g f  rom 0 to 5
f eet.
5 .  Bow i s  fab r i ca ted  in to  a  un ique  "YEE 'con f igu -
rat ion to lessen res is tance whi le  moving through
the water ,  and to improve stabi l i ty .

DETAILED SP ECI FICATIONS
HS-420 HARVESTER
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DIMENSIONS: Lengrth lshippingf
loperar ing)

Wrdrh  lshrpp ing l
{opera t ing l

He ighr  fshrpprngf
loperatingI

u/eighr

FLOTATION: Hull  Dimensions
Hul l  Marer ia l

Steel Pans Finish
Companments
Draft femptyf
lmaxrmum loadf
Displacement Ratio

SUPEF
STRUCTURE: Marerial

Ra, l ing5

POWER PACK:  Engrne

Hydraul ic pumps

Fue l  Tank

SYSTEM
PROTECTION: PaddleWheels

Main Sysrem
Hydrau l i c  Reservo i r

HARVESTING
HEAD: Cuning Width

Curning Depth
Horizontal Khives
Ven lca l  Kn ivcs
lmpact Absorbrion

LOAD
CONTAJNER: Length

widrh
Heighr
Storage Capaciry {volumel
lmaxrmum welgh t )
Un load inq  T ime
Dr i {harge  he ighr

PFOPULSION:  Padd leWhee l5

Diamerer  E  Widrh
Padd le  Whee l  RPM

FASTENERS: Corrosion Protection

36 ' , - t  l '
3 6 ' , - l I "
9 ' , -2"
|  4 '  -7 ' ,
8',-5',
9',
850O lbs.

2 2 ' x 9 ' x 2 '
Stain less steel  w/ lnternal
angle tron structure
Epoxy coating atter sandblast
J

9 "
t 9 "
2 .  |  5 '  per  ton

St ruc tura l  a luminum,  sheet
and t la t  expanded rne ta l
Removab le ,  a lumrnum

Harz  d iese l  mode l  2L4OS
37 H.P @ 3000 R.PM.
Other engines optional
2 Variable displacement
pumps
I  Frxed gear  pump
2 Ponable, 6 gal lons each

2 Cross  over  re l re f  ve lves
2 Ad.lustable rel ief valves
25 U.5 .  6a l lons
Visua l  s igh(  gauge
Visua l  tempera ture  gauge

7 '
5',-6 "
Reciprocating 3" stroke
Reciprocating 3" stroke
2 Independent sets ot precom-
pressed springs

28 ' -6"
6'-z' ,
5 l

452 Cub ic  F t .
930O lbs .
90 seconds
G 5  l e e t

2, Hydr aul ical ly driven,
independent ly  revers ib le
60" x 28"
0 t o 5 0

5rarn less  Stee l  type  l&8

SPECIFICATIONS 5U8JEC] TO CHANGE WITHOUT NOTICE

Made in  U .5 .A .

lr-_-36'-l | " OVERALL

AQUARIUS
SYSTEMS

P.O.  BOX 2 l  5
220 N.  HARRISION

NORTH PRAIRE,  \v I  53I53 U.S.A.
PHONE: (4141392-2t62

TELEX: 9 I 02408406

A Division of D&D Products Inc.
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EH-SERIES
AOUATIC PLANT HARVESTER

The lead ing  manufaccure r  and  des igner  o f  Aqua t i c
P lan t  Harves te rs  fo r  over  26  years  now o f fe rs  an
economica l  ve rs ion  o f  i t s  soph is t i ca ted  h igh  per -
fo rmance  l i ne  o f  ha rves te rs .

A  s im i la r  compet i t i ve  mode l  to  o ther  ha rves te rs
cur ren t l y  ava i lab le  on  the  marke t ,  the  des ign  In teg-
r i t y  and  per fo rmance  charac te r i s t i cs  o f  ou r  s tand-
a r d  t o p  q u a l i t y  " H  S e r i e s "  h a r v e s t e r s  a r e
incorpora ted  in  these  newer  "EH Ser ies "  un t t s .

The "EH-22o" has a f ive foot  wide cuf t ing swath
and  i s  i dea l l y  su i ted  fo r  sma l le r  l akes  and  wa te r -
ways.

The  "EH42O"  i s  a  la rger  more  p roduc t i ve  har -
vester  wi th  a seven foot  wide cut ,  and is  the choice
o f  con t rac to rs  and  med ium s ized  lakes  a l i ke .

Bo th  harves te rs  have  an  e leva ted  con t ro l  b r idge ,
s a f e t y  r a i l i n g s ,  m a n u a l  h y d r a u l i c  c o n t r o l s ,  f u l l
i n s t r u m e n t a t i o n ,  a n d  s t a n d a r d  p a d d l e  w h e e l
guards .  Easy  launch ,  re t r ieva l ,  t ransponab i l i t y  and
e f f i c i e n c y  a r e  a d d i t i o n a i  f e a t u r e s .

AQUARIUS
SYSTEMS

P . O .  B O X  2 r 5
2 2 0  N .  H A R R I S O N

N O R T H  P R A I R I E ,  W I  5 3 I 5 3  U . 5 . 4 .
PHONE:  l4 t  41  392-2162

TELEX:  9 l  O2408+06

A Division of D&D Products Inc.



AQUARIUs
SYSTEMS

A Drvrsron of D&D Products lnc

EH-SERIES FEATURES
o For  added sa fe ty ,  padd le  whee l

guards  are  s tandard .

I  F lex ib le  b reak  away spr ings  on  har -
ves t ing  head absorb  shocks  and
automat ical ly reset.

To  a id  in  un load ing  p lan t  mater ia l ,
d ischarge height is adjustable f rom
0 to 5 feet .

Restr icred shore access is more easi-
l y  reached by  the  exr ra  long d is -
c h a r g e  c o n v e y o r  t h a r  s t r e t c h e s
6 ' -7"  beyond the  rear  o f  barge .

Two marine outboard f  uel  tanks are
c o n v e n i e n t l y  p o r t a b l e  f o r  e a s y
re fue l ing .

Harvesters are equipped with the
cus tomer 's  cho ice  o f  a  oas  or  d iese l
e n g i n e .

Amer ican s tandard  3"  agr icu l tu ra l
chrome p la ted  cu f te r  kn ives  a l low
higher veloci ty operat ion,  greater
c u n i n g  s u r f a c e ,  a n d  a r e  r e a d i l y
a v a i l a b l e  a t  a l l  f a r m  i m p l e m e n t
dea lers .

Shear f ingers of  f  orged steel  prorect
cuner teeth f rom damage.

W o o d  r u n n e r s  c o v e r e d  w i t h
UHMW plast ic s l ider pads prorecr
barge bottom and guide harvester
smoothly on and of f  of  r ra i ler .

Exce l len t  p ro tec t ron  aga ins t  cor ro -
s ion  is  p rov ided by  thermal ly  cured
e p o x y  f i n i s h  o v e r  w h r t e  s a n d -
b las ted  subsr ra te .

.  Lockable tool  and banery box.

.  A c c e s s o r y  e q u i p m e n t  a v a i l a b l e
inc ludes :  Tra i le r /Conveyors ,  Tra i l -
e rs ,  Shore  conveyors  and Trans-
p o r t s .  C u s t o m  o p t i o n s  a r e  a l s o
a v a i l a b l e  t o  m e e t  t h e  c u s t o m e r
needs.

AOUATIC PLANT
HARVESTER SPECIFICATIONS

MODEL
EH-220

MODEL
E H 4 2 O

COMMON
CHARACTERISTICS

DIMENSIONS
(Al Operaring LenErrh
(8 f  Operar ing  Wid th

lC |  Operar ing  Herght
Shrpp ing  LenEh
Shipping wrdrh
Sh ipp ing  He igh t
Height on Trai ler

3 | ',-o"

I  l ' -  t 0 "
7',-6',
3 r '-0"
g ' , -2"
7',-6"
t 0 ' -  |  "

35',-O"
t a  - a

'/ -\J

35'4"
9 ' -2"
9',-O"

(Df Barge Length
(EJ Barge widrh

Barge He igh t
Harves ter  Werght
Drafr Empty
Dra f t  Max.  Load
Companments
Disp lacement

FLOTATION

FASTENERS

o - l

|  8t lz"
6.500 lbs.
l o "
| 5 "
5
3.07" per ton

25 '4 "
9 ' -2 "
t 1

8 , 5 @  l b s .
t o "
l ' ,

5
2 . 3 3 "  p e r  t o n

PO\vER PACK
E n g r n e

PROPULSION

Hydrau l i c  Pump

Hydrau l i c  Reservor r

Fue l  Tanks

20 H.P.

l 8  g a l .

37  H .P .

25  ga l .

Opt iona l  gaso l ine  or  d rese l
Var iab ie  vo lume,  p ressure
compensated
Vlsua l  s igh t  gauge
Visua l  tempera ture  gauge
2 Ponab le .  6  ga l lons  each

Hydrau l i c  Conr ro ls
Opera tor  Seat
Sys tems Cont ro l
System Prorection

HARVESTING HEAD
{F. |  Cunrng Wrdrh

f  r  m r n n  l - ) a n t h

Horrzonta l  Knrves
Venrca l  Kn ives
Shear  Frngers

lrnpafi  Absorption

Conveyor  Be l r rng

CONTROL BRIDGE

LOAD CONTAINER
LenE[n

(Gl w,drh
Heigh t
Storage IVo l . l

Iwe,ghrJ

Manua l - levers
AdJUsIab le
Fu l i  lns t rumenta t ion
Rel re f  Va lves

Reciprocating 3" srroke
Reciprocating 3" srroke
Hor izonra l - f  o rged $ee l
Venicel-tormed steel
Ereak  away spr ings ,  au tomat jc
reSet
l "  x  l "  Ga lvan ized,  s tandard

Unload T ime
(H)  Drschar_oe He ighr
(J )  Drscharge Drsrance

Conveyor  Be l t rng

22'o',
4 ' - t '
t - 5

2OO cubic feet
3 . 2 @  l b s .
90  seconds
G5 fee t

26',4"
6'-3"
l - o
4@ Cub ic  Fr
7 . 5 @  l b s .
90  seconds
G5 f  eer

From rear  o f  barge  6 ' -7 "
l "  x  l "  G a t v a n l z e d , s t a n d a r d

2 Padd le  Whee ls

Drameter  and \v rd th
P a d d l e  W h e e i  R . P M .

Hydrau l i c  d r ive ,  Independent ly
revers ib le

48" x 18" 60" x 29"
Var iabie G50 Var iable G50

5ta in less  Sree l Throuehour  mach ine

SPECIFICATIONS SUSJECT TO CHANGE WITHOUT NOTICE
M a d e  i n  U . S . A .

W O O O  G U I D E '
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PADDLE WHEELS SHOWN
u/ITHOUT GUARDS
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HARVESTING

THEORETICAL CUTTING AREAS PER HOUR
BASED ON CUTTING SPEED OF 1 MILE PER HOUR

EH-5-22A

H->-220

FJl-7 -420

H-7 -420

H-9-62 0

H- I 0-82 0

THEORETICAL

.6 1O ACRES PER HR.

. 6  l o  
-  I  '

.850'  _ 
-

.850 - 
.

1 . 0 9  
'  r  t

l . 2 l  
r  r  -

PRACTICAL

30 ACRES PER HR.

.30 
r

42> -

425

.t05 - '

. 6 1  
!

LOAD

32 00 I3S.

6500 LBS.

7500 LBI_

8500 LBS.

I 1000 LBS.

14000 LBS.

I
t
t
t
I
t
i
I
i

t

(A) ABOVE PRACTICAL CU:TTING SPEEDS BASED ON TRAVELING AND
UNLOADING Tib'{E EQUALLING CUTIING TI}dE. DISTANCE T0 UNLOADING
SITE IVIAY INCREASE OR REDUCE PRACTICAL CUTIING TIhdE.

(B) WEATTIER CONDITIONS CAN EITHER HAMPER OR AID CUTTI}.IG TIhIES.

(C) OPERATOR SKILL AI.ID PiA}INING CA}I INCREASE PRACTICAL CUTTING
TrME BY 50r.

(D) THI USE OF A TRAI{SPORT BARGE CAN INCREASE HARVESTER CUTTII'IG
TIhdE UP TO 908 OF THEORETICAL TIME.

(E) SHORE LINE CUTTING, (IE) TRAVERSING BACK AND FORTH TO WATERS
EDGE WILL REDUCE PRACTICAL CUTTING TIME tsY 308.

I

I.dA}TY FALSE CLAIMS }TAVE BEEN I',dADE AS TO CUTTING AND HARVESI'ING
SPEEDS. OUR D(PERIENCI TFNOUGH THE TEARS INDICATES THI ABOVE TO BE
MOST ACCIIRATE.
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APPENDIX  D

LINE PRCTECTICT]
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Leade r :

STEVEN MCCOMAS
Appl ied Besearch & Technology
S t .  Pau l ,  M inneso ta

Pane l i s t s :

DAVID JANSEN
Galena Terr i to rY Assoc ia t ion
Ga lena ,  l l l i no i s

JCE MARTER
Soi l  Conservat ion Service-Wisconsin
Beaver  Dam,  Wiscons in

DCN RCSEBCOM
l l l inois State Water SurveY
Peor ia ,  l l l i no i s

INTHOD U CTIO N
The obiect ive of  lake shorel ine or streambarlk '  prolect ion is
lo  s tab i l i ze  and pro tec t  these land lo rms agatns t  scour  and
eros ion  l rom lo rces  such as  wave ac t lon ,  tce  ac t ion ,
seepage,  and runof l  i rom up land areas .  Shore l ine  s la '
b i l izat ion melhods la l l  in lo fwo broad areas: nonslructural
(vegeta t ion  or  beach s lop ing)  and s t ruc lu ra l  ( l lex ib le  s l ruc-
tures l ike r iprap, and r ig id structures l ike seawal ls) .

EVALUATING THE PROBLEM
Characler ist ics found at  lhe s i te determine the protect ion
method.  The source  o f  the  prob lem shou ld  be  de le rmined.
Breaking waves or ice pushing onlo shore are examples'
Over land runof l  o r  o round water  seep ing  th rough the  bank
a lso  cause bank  la i lu res ,  Severa l  paramelers  to  eva lua le
ons i te  inc lude sever i ty  o f  ex is l ing  eros ion ,  shore l ine  use '
so i l  t ype ,  s lope,  le tch  o f  the  lake ,  wave he ioh l ,  and wave
runup.  A t le r  these parameters  a re  eva lua ted .  a  lo rm o f
pro tec t ion  can be  prePared.

DEFINIT IONS
Fe tch .  The  he igh t  o f  c rash ing  waves  on  sho re  i s  an

impor tant  des ign cons iderat ion.  One lac tor  a f lec t ing wave

he igh t  i s  t he  l e t ch ,  t he  l eng lh  o f  un in l e r rup led  d i s l ance  t he

w ind  b lows  ove r  a  l ake .  Fo r  de ta i l ed  des igns ,  l he  l e t ch  i s

measu red  l r om a  number  o l  d i r ec l t ons '
S lope .  The  s l ope  i s  a  measu re  o f  bank  o r  sho re l i ne

s teepness .  Fo r  examp le ,  a  basemen l  s ta l r v /ay  usua l l y  has

a  s l ope  o l  abou t  1  : 1 .  mean ing  l o r  a  1  l oo l  l en -o th ,  t he re  i s  a

1  l oo l  d rop .  Fo r  a  s t reambank  o r  sho re l i ne  r v i l h  a  4 :1  s l ope ,

l o r  eve ry  4  l ee l  o f  l eng th  l he  d rop  i s  1  f oo t .
Wave  He igh t .  The  he igh t  o l  waves  c rash ing  on  sho re  i s

re l a ted  t o  l he  l e l ch  o l  t he  l ake .  Tab le  1  app rox ima tes  t he
wave he i -oht  a l tarned in  a  50 mph wind based on the le tch.
Fo r  mos l  i n l and  l akes .  a  l e t ch  o f  2  m i l es  i s  abou t  t he
maximum. and mosl  lakes do no l  exper ience wave he ights
g rea le r  l han  3  f ee l  above  t he  s t i l l  wa le r  l eve t .  Us ing  Tab le
t ,  i f  a  50  mph  w ind  b lov rs  ac ross  t he  l ake  un in te r rup ted  l o r

a  d i s tance  o l  1 .500  l ee t ,  t he  expec led  v rave  he igh l  i s  1 .2
l ee t .

Wave  Runuo .  When  a  c rash inq  wave  h t l s  t he  sho re l i ne ,

R e p r j  n t e d  f r o n r :
L a k e  a n d  R e s e r v o i r  I ' i a n a g e m e n t ,  V o l .  I I
P r o c e e d i  n g s  o f  F  j  f t h  A n n u a ' l  C o n f e r e n c e

a n d  I n t e r n a t i  o n a l  S y t r p o s  i  u m  o n  L a k e  ?
&  l ^ / a t e r s h e d  M a n a g e m e n t

L a k e  G e n e v a ,  W ' i  s c o n s i n ;  N o v .  1 3 - 1 6 ,  1 9 8 5
N o r t h  A m e r  j  c a n  L a k e  l ' l a n a g e r n e n t  S o c i  e t y

some runup occurs.  The distance a wave wi l l  run up onto
shore is a luncl ion ol  the wave heighl  and the shore s lope
( roughness  o f  lhe  shore  matena l  i s  a  lac to r  no t  inc luded in
lh is approximat ion).  Table 2 determines wave runup, For
example ,  lo r  a  shore l ine  area  w i th  a  s lope o f  4 :1  and a
crashing wave ol  1 .4 leet ,  the wave runup would be 1.5
t imes grea ter  than lhe  wave he igh t ,  o r  1 .5  t imes 1 .4  lee t
equa l ing  2 .1  lee l  o f  runuP.

NONSTRUCTURAL METHODS

Vegetat ion
Vegetat ion ef lect ively controls runof l  erosion on slopes or
banks leading down to the water l ine;  however,  vegetat ion
is  ine lJec t ive  aqa ins t  d i rec t  wave ac l ion  or  seepage-
caused bank  s lumping .  For  e ros ion  con l ro l ,  p lan ts  can be
grouped in to  th ree  ca tegor ies :  herbaceous p lan ts  ( in '
c ludes  grasses  and ground cover ) ,  shrubs ,  and l rees .

The type o f  vege la t ion  lo  es tab l l sh  depends on  the
ane le  o f  the  s lope.  l l  the  ang le  i s  s teeper  lhan 1 :1  ,  the  so i l
is  probably unstable and the possibi l i ly  of  establ ishing
vegetat ive cover is s l ight .  l f  possible,  the bank lace should
be reshaped to  a  l laner  s lope.  On s lopes  l la t te r  than 3 :1 ,  a
mowed lawn is  leas ib le .  On s lopes  be l rveen 1 :1  and 3 :1  a
mowed lawn is  d i l f i cu l t  to  ma in ta in  and o lher  recom'
mended op t ions  inc lude unmowed grasses ,  shrubs ,  o r
trees.

G r a s s  m i x l u r e s  l o r  s l o p e s  f  l a t t e r  t h a n  3 : 1 .  T a l l  l e s '
cue  and common Ken lucky  b luegrass  mix tu re  i s  appropr i '
ate lor  a mowed lawn and can be establ ished in one year.

G r a s s  m i x t u r e s  l o r  s l o p e s  f  l a t t e r  t h a n  1  : 1 .  R e d
lescue and common Kentucky  b luegrass  mix lu re  reaches
a mature  he igh t  o l  12-  1B inches  and can be  es tab l i shed
in  one year .  B ig  b lues lem,  l i l l l e  b lues lem,  and swr tchgrass ,
reach ing  a  malure  he igh t  o f  36-60  inches ,  a re  na l i ve
pra i r ie  g rasses  and may take  severa l  years  lo  become
es lab l i shed.

G r o u n d  c o v e r  p l a n t s  f o r  s l o p e s  f l a t t e r  t h a n  1 : 1 .
These p lan ts  can be  used ins lead o f  g rass  on  s lopes .
They  o l len  are  more  a t l rac l i ve  than unmowed grass  and
usua l ly  requ i re  less  main lenance.  They  lake  one lo  sev-
era l  years  to  become es tab l i shed '  Represen la t i ves  in '

c lude goutweed,  bearber ry .  c rown ve tch .  memor ia l  rose .

{ 2 1
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T a b l e  1 . - P r e d r c t e d  w a v e  h e t a h t  a s  a  l u n c t t o n  o l  l e t c h

l o r  a  5 0  m p h  w r n d  ( t r o m  U S D A  S C S - W t s c o n s i n
T e c h n i c a l  G u l d e .  1 9 8 2 I

F € T C H  O I S T ^ N C E w A V €  H E  I G H T

( n ' )( r r . )

es ia f , t r sh tng  a  wooOs  on  a  Da re  s l oce  l s  l r r ne  consu rn rng .
Sow tne  a rea  w r th  g rass  seed  and  S l l ow  vo lun lee r  woooy
p lan t s  l o  g row  as  we l l .  Use  t r ees  on  s l opes  when  a  l axe
v tew  r s  no l  necessa ry  o r  a  sc reen  l o  b l ock  some  o tne r
v re * '  r s  oes r red "  Use  sh rubs  whe re  a  v tew  l s  wan led .
B e p r e s e n t a t t v e  l r e e s  r n c l u d e  r e d  m a p l e ,  s t l v e r  m a p l e ,
Junebush ,  pape r  b r r ch ,  wh r te  ash ,  wh i t e  p rne ,  and  b lack
cherry

When  cons ide r i ng  vege ta l i on  f o r  s l ope  s tab i l i za l i on ,  t he
p rope r l y  owne r  shou ld  seek  p ro less rona l  adv t ce  bu t  can
Co  mos t  o f  l he  wo rk  assoc ia ted  w i l h  p l an l rng .

Fo r  more  rn l o rma l ron  conce rn ing  vege ta t i ve  app l i ca t t ons
ask  l o r  t he  b rochu re ,  Ha rmony  W i th  t he  Lake :  Gu ide  t o
B lu t t  S tab i l i za t ron  ( l l l .  Dep .  T ranspo r ta t i on ,  Ch i cago ,  l l l , ) .
Th is  brochure was used as a  bas is  lor  most  o l  the d iscus '
s i on  i n  t h i s  sec t ron .

E ros ion  Con t ro l  Ma ts .  E ros ion  con t ro l  ma ts  se rve  as  a
re in l o r c i ng  ma t r i x  l o r  r oo t  sys tems .  The  ma ts ,  cons t ruc led
ol  a  ny lon mesh or  wood exce ls ior ,  are  p laced on top of
so i l  1o  ass i s t  i n  seed  ge rm ina t i on ,  seed l i ng  p ro tec t i on ,  and
eros ion cont ro l .  They cont ro l  eros ion on s lopes carry ing
wr ter  wi th  a  ve loc i ty  that  makes i t  d i f l i cu l t  lo r  una ided
ve-ee la t ron lo  grow ef iec t ive ly .  D i l le rent  types of  mats  are
recommended lor  d i t le rent  f low ve loc i t ies  f iab le  3) .  Ero '
s i on  con l ro l  ma ts  can  be  used  i n  channe l s ,  i n  d i l ches ,  and
on  s l opes ,  bu t  a re  no t  des igned  to  d i ss i pa te  ene rgy  o {
dr rec l  wave act ron.

In  summary.  veoetat ion a lone or  combined wi th  eros ion
con l ro l  b l anke ts  con l ro l s  e ros ion  o r i g i na t i ng  l r om l he  l and
s ide o l  the lake.  The nex l  senes o l  pro tect ion methods wi l l
dea l  w i th  bank and shore eros ion or iq inat inq l rom the lake
sroe.

Beach  S lop ing
Beach sloping takes adnntage of  the abi l i ty  of  semif lu id
sands to dissipate lhe energy of  the breaking and receding
waves. A typical cross section is shown in Figure 1.

Desi-o n consid e rations :
1.  Minimum thickness ol  the sand blanket is 1 loot .
2.  Extend the blanket to a water depth two l imes the

design wave heioht.  l l  the design wave heighl  is  1.0 loot ,
then the sand blanket should go into the water to a depth
o{  a t  leas t  2 lee l , .  l f  the  l ina l  beach s lope is  10 :1 ,  then the
blanket goes into lhe lake 20 leet  f  rom shore (waler deplh
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Tab le  2 . -Ra t i o
s lopes

o f  r unup  (R ) /wave  he lgh t (H )  l o r  va r l ous
( t r om USDA SCS-Wiscons ln

Techn l ca l  Gu ide ,  1982 ) .

SHORE ST.oPE

HOR IZONTAL:VE FIT  ICAL R A T I O

? : 1
? . 1

A . a
a .  I

4 . 1

1 0 : 1

1 . 9
1 . 5
0.9
t t \

bugleweed, creeping juniper, and purple wintercreeper.
Shrubs f  or  s lopes f  lat ter  than 1:1.  Shrubs are woody

plants best l ransplanted in spr ing when lhey are dormant.
Plant al ler  the ground lhaws and the air  lemperature is
above 35'F.  Plant ing can also be done in late aulumn
after the plants are dormanl but before the ground lreezes.
They take one to two years to become eslablished. Repre'
sentatives include red chokeberry gray dogwoods as well
as other soecies of  dogwoods, sumac, common iuniper.
common witch hazel, border privet, snowberry, and lal-
ar ian honeysuckle.

Trees  lo r  s lopes  f la t te r  than 1 :1 .  The process  o l

Tab le  3 . -U l t lma te  ve loc i t i es  ( l i nea l  f usec )  tha l  va r ious  f ypes  o f  e ros ion  con l ro l  b lanke ts

can  w i ths tand  under  d i t t e rcn t  so l l  cond i l i ons  ( l rom an  Amer i can  Exce ls io r  Co .  l ac t  shee t l

CL.^Y

CL/\Y L.O^M

STLTY CL Y

LOAM

SILTY CL^Y

SAN'DY CL^Y LO^M

F I N E  S A N O Y  L O ^ M

SILTY LO^M

Regular  Cudex
(Aspen excels ior .
and plast ic  mesh)

S0 .51 /yd l

High Veloci ty ,
Cur lex  B lanke l
(heavy duly Cur lex)

S1 .25 lYdz

Enkamat  7010
(monof i lament
nylon mesh)

9.oorydz

Enkamat 7020
(heavy dury
monofi lament
nylon mesh)

$$./Qryf lz

4 . 8

9 . 8' l  1 . 0

13.2 12.5 1 1 . 0

17.5 1 A  q 1 4 . 5
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/ : BANK AAT' BEACH LINE

GRADED GRAYE L I(AIER 7A L FOR 6EACH
APPROX]M ATELV 12" THl  CK

F i o u r e  1 . - c r o s s  s e c t i o n  o !  b e s c h  s l o p l n g . .  T h e  f l n a l  s l o p e  o l  t h e  b e s c h  l l n e  l s  b a s e d  o n  l h e  s l z e  o {  m a t e r i a l  u s e d '

w i l l  b e  2 l e e t  a l  2 0  { e e t  f r o m  s h o r e  a i  a  s l o p e  o f  1 0 : 1 ) .

3 .  Ex tend the  beach b lanket  the  d is tance equa l  lo  lhe

computed runup P lus  one loo t '
4 .  The s ize  o f  the  mater ia l  used and lhe  l ina l  s lope

should be determined by a prolessional  engineer '
One problem with beach sloping is that  a strong long'

shore current may erode blanket mater ia l . '  Per iodic re-
p ien ishment  w i l l  be  necessary  in  th is  case.

STFUCTURAL METHODS

Riprap
Fi iprap is a l lexible revetment (a revetment is a s l ructure to
prevent erosion of a bank) constructed ol stone and gravel

placed ei ther on a natural  s lope or on an art i f ic ia l ly  graded

shore to protecl shorelines from wave action, ice action,

and slumping because of  seepage.A typical  cross sect ion

is shown in Figure 2.
Design considerat ions include the fol lowing:

1 .  R ip rap  shou ld  be  p laced in to  the  water  1 '5  t imes

the wave heignt below ihe st i l i  water sur iace'

2 ,  R io rao  shou ld  ex lend on lo  shore  lhe  runup d is -

tance plus 0.5 loot  above the st i l l  water level '

3 .  The med ian  rock  s ize  (d iameler  in  inches)  lo r  var i '

ous  s lopes  and wave he igh ts  i s  shown in  Tab le  4 '
4 .  The min imum th ickness  o l  lhe  r ip rap  shou ld  be  2 '5

l imes the  medran s ize ,
5 ' A l a y e r o | b e d d i n g m a t e r i a I t o a c t a s a { i I t e r s h o u I d

be a t  leas t  6  rnches  th ick ,  o r  l i l te r  labr ic  shou ld  be  used.

6 .  On s lopes  o l  6 :1  o r  s teeper ,  the  r ip rap  a t  the  lowest

elevat ion ( the toe) should be anchored.

Othe r  F lex i b l e  Reve tmen t  S t ruc tu res
Flexible s l ructures move sl ight ly under certain condi t ions,
such as ice jamming, l reeze- lhaw cycles,  and shi l t ing of

the bank. Riprap is one ol  a number o{ f lexible revetment
slructures.  Others include gabions (wire mesh baskets
l i l led wi th rocks) and in ler locking cement blocks that come
in a rariety of configurations. The Army Corps of En-
gineers (witn stations all over the counlry) can provide
irore detai led informat ion on lhese opl ions,  especial ly in
the booklet ,  Low Cost Shore Protect ion A Proper ly
owner 's Guide. Anolher source of  in lormat ion is the Soi l

A R M O R

I N
F A B R I C )

N O T E .  U s e  e i t h e r  s l o n e  o r
l i l l  e r  l ob r i c (8o l  h  o re
s h o w n  l o  i l l u s l r o l e
l he i r  use  -  on l y  one  i s
n e e  d e d  )

T O E  P R O T  E C T I O N -
B U R Y  A T  L E A S T
T H R E E  F E E T  O R
O N E  D E S I G N  W A V E
H E I G H T  B  E L O W  T H E

F I L T E R  F A B R I C
i lF usED lN PLIC-E O-[
chab-eo sior'r E FILT ER)

F I R S T  U N D E R L A Y E R

F i q u r e  2 . - C r o s s  s e c t i o n  o f  a  r i p r a p p e d  s h o r e .
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Conservat ion Service in your county.

Seawa l l s ,  Bu lkheads ,  and
Reta in ing  Wal l s
The names seawal ls,  bulkheads, and retaining wal ls are
used in le rchangeab ly .  These r ig id  s t ruc tu res  are  used
where sleep banks prohibi t  the s loping lorms ol  protect ion.
The seawal l  is  p laced vert ical ly in soi ls and lorms a barr ier
between the land surlace and the waterbody' The land
side is backfi l led to absorb wave energy. The seawall
pr imari ly prevents land rnasses l rom sl id ing l rom the shore

T a b i e  4 . - M e d t a n  r o c k  s l z e  l o r  v a r l o u s  s h o r e  s l o p e s

a n d  w a v e  n e r g h t s  ( t r o m  U S D A  S C S - W l s c o n s r n

T e c h n l c a l  G u i d e ,  1 9 8 2 ) .

l o  lne  water  ano seconCar t ty  p reven ls  v /ave  ac l ion  l ro rn
damagtng the  shore l tne .

Two types of  seawal ls are shown rn Figure 3.  A can-
t i iever seawal l  is  a sheel  p i le wal l  supported solely by
ground penetrat lon.  An anchored seawal l  is  s imi lar  to a
cant i lever s l ructure but gains addttronal  support  l rom em-
bedded anchors.

Des ign  cons idera t ions  inc lude the  lo l low ing :
1 ,  S tee l  sheet  p i les  can be  dr iven  in to  hard  so i l  and

soft  rock.  Aluminurn and t imber sheet pi les can be dr iven
into sot ter  soi t .

2.  For a canlr lever seawal l ,  lhe sheet pi l ing should be

dr iven deep enough to resist  overturning, which usual ly
requires penetrat ion to a depth two to three trmes the l ree-

s tand ing  he igh t ,  depend ing  on  the  lounda l ion  charac-
ter ist ics at  the s i te.

3.  For an anchored seawal l ,  sheet pi l ing should be
embedded to  a  depth  1 .5  to  2  t imes the  l ree  s tandrng
he igh t .  Aga in ,  the  loundat ion  charac le r is t rcs  may ind ica te

shal lower or deePer Penelrat ton.
4,  The top of  lhe seawal l  should be 1 loot  p lus runup

above the  s t i l lwa ter  e leva t ion  (use  1 '5 :1  curves  lo r  a
smooth sur lace to determine runup).

5.  Drain holes should be placed al  regular intervals to
laci l i tate movement ol  water l rom behind lhe structure.
The dra in  ho les  shou ld  be  backed w i th  { i l te r  c lo th  o r
crushed stone l i l lers.

6.  Wing wal ls should be used to prevenl  f lanking
(erosion al  the ends ol  the seawal l ) .  l l  the ends are not
protected, eroslon cOuld p106Uce a retreat lng snorel ine at
each end ol  the seawal l .

QUESTIONS AND ANSWERS
Q. /s i! normal to grow vegetation on a sheer face?
A. No, i t  is  not  normal.  ln the s l ide we saw, the owner

wanted to keep the bank the way it was, so we used
vegetat ion thal  would hold on a steep grade and made
sure that i t  was not completely exposed to the rain '

Q. When using rocks Ior shoreline protection, have you
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S h e e lground sur foce

\!o le

Tie-Bock

A n c h o r
(deodmon)

A N C H O R E D

F igu re  3 . -C ross  sec t i on  o l  a  can t i l eve r  and  an  ancho red  seawa l l .  l f  t lmbe r  i s  used  t o r  t he  shee t  p i l i ng ,  a  t i l t e r  c l o l h

back ing  shou ld  be  p laced  beh ind  t he  t imbe rs  on  t he  l and  s i de .

S h e e l

g r o u n d  s u r f o c e

C A N T I L E V T R
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oeve iopec  a  s lope recommenaa i ton  io  e t tmtnate  tce
pushtng the rocks back uP on shore?

A.  Wave he igh t  i s  the  pr tmary  desrgn  consrdera t ron .  As
lar as tce actron is concerned, lhe ice may loosen the
rocks ,  bu t  g ravr ty  w i l l  usua l l y  cause them to  la l l  back
down.

Q. /n Minnesota, we are l inding that a 2:1 slope does
nol  seem to prevent ice damage. Would a s lope closer to
6:1 make a stgni f icant di t lerence?

A.  Yes ,  t t  wou ld  make a  d i f le rence.  l f  you  can ge t  a  6 :1
s lope,  use  i t ,

Q. Woutd drawinq down the water level ol a lake 2-3

\^, :  , ' ,  r i5t-r()p5 .:  I  i

l ee l ,  1us (  be lo re  w tn (e r ,  he lp  e t rm tna te  t ce  oamage?

A .  Yes ,  a  d rawoown  cou ld  be  he tp lu l .  bu l  you  wan l  l o

make  su re  t ha l  l owe r i ng  t he  i ake  2 -3  l ee l  does  no l  DUI  i he

waler  leve l  a t  the toe of  o ther  proper ly  owners '  seawa! ls .

Wave act ion before l reezeup could  cause some prob lems.

Also,  you wanl  to  be sure lhat  lhe waler  wl l l  re lurn  to  lhe

no rma l  l eve l  i n  t he  sP r l ng .

Q. Woutd a metal retaining wall  t ipped back at a sl ight

angle  conquer  the ice Prob lems?
A .  Yes ,  i l  wou ld ;a  s l ope  o f  abou t  15  deg rees  seems  l o

prevenl  rce damage that  would  normal ly  occur  to  a  ver l tca l

re ta in ing wal l .
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Water Sam quipment/ Fish Board 101

Bot tom Sampl ing F ie ld  K i t
Includes a stainless steel bonom grab with
15.7 x 17.7 cm (6.2' x 7-) sampting area.
The  re l ease  mechan i sm i s  ac t i va ted  on
impact with the bonom, al lowing the grab to
close when i t  is pul led up lrom the bottom.
The umple remains intact as it is raised to
the surtace. A curved pan f i ts the sampler
and permits careful emptying of lhe sampler
for  in i t ia l  examinat ion.  A shal low l la t  pan
allows detai led examination of specimens.
An uncal ibnted, 20m nylon l ine, '10 Minigrip
bags, and instruct ions are included. 0urable
plaslrc case.
n274 Sh. Vt'L 11 lb. sl50.00
nZiS Same as 77274 bul withour

pans, Dags, case.
sh. wL 6 tb. 'r 15.55

Plankton Net  Ki l
Net  i s  153  m ic ron  N i t ex  bo l t i ng  c l o th .
Includes net, boft le for net, 20m uncali-
brated nylon l ine, instruct ions. (Addit ional
bott les for net are avai lable in oack of
I  z ) .

nTn sh. wL 3 tb. $6s.50

of water
mrne water

re water deoth
to 20m. Includes 1-l i ter horizontal style
clear acrylic water bottle, a 4 oz. tapered
nose brass messenger for actMting the
closing mechanism on the boft le, a ther-
mometer  ( -40 '  to  +50 'C in  1"  subdiv i -
sions), a . |53 micron mesh planhon net,
a  s tandard Secchi  d isk  wi th  b lack and
whi te  quadrants ,  three 20 meter  ny lon
l ines, and instruct ions. Sturdy plast ic car-
rying case.
nz73 sh. wL't4 tb. 969.00

Water Bottle Kit
A clear acrylic 1-liter horizontal style
water sampler with posit ive messen-
ge r -ac t i va ted  c l os ing  mechan i sm.
Inc ludes bot l le ,  4  oz.  tapered nose
sol id  brass messen0er ,  20m uncal i -
h a l c r l  n r r l n n  l i n o  i n c t n r r + i n n c, r r  r v ,  r r  r J r t  g 9 a r v t  t J .

n276 Sh. Wr. 4 tb. $146.00

Secchi  D isc /Sounding
Weight  K i t
Includes a wei ghled, 3qg[_(!l__gianaeler
black and whi te Secchi  d isc,  20m uncat i -
brated nylon l ine,  Instruct ions.
n278 Sh. Wr. 5 lb. t71.95

Set of 6 $22.00

Each m.35
Set of 12 ' t9.25

Per Set 27.n
Package of 100 15.70

Each 15.75

8@
F ie ldmas te r  Rep lacemen l  Par ts  &  Accessor ies
n279 Manual lor krts descnbed above. Sh. M. 2 lb.
7"t2E0 Bnided nyton l ine, 20m, uncai ibrated, with wood holder.

sh ,  w r .2  t b .
n?.81 Plastic coi lectron botl les for ptanhon Net Kit .  Sh. Wt. 3 tb.
77282 Sorting pans for Bottom Sampting Kits; 1 curved pan,

1 t lat Dan. Sh. Wr. 3 tb.
?Za: Mrnignp bags tor Bonom Samoling Kits. Sh. Wt. 2 tb.
772t4 Messenger tor Warer gonte Kit.  Sh. Wl. 1 tb.
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APPENDIX  E
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SECCHI Discs
ldea l  lo r  determin ing opac i ty  and/or  turb id i ty  o f  water .
Constructed ol acrylic plastic and sbinless steel fittings.
Two fypes available; oceanographic and limnological.
0coanographic Secchi Discr. 51cm (20 inches) diameter.
White acryl ic.
n1y7 Model XPL-04&S00. Sh. WL 12 tb. S107.00
Limnolog ica l  Secchi  0 iscs.  2Ocm (8 inches)  d iameter .
Coloc black and white acryl ic one side; wnrte ottrer side.
77193 

. 
ModelXPL-O4I-SDL Sh. wr 1 tb..  70.00

LaM0TTE Secchi Disc (nor prcrured)
Llmnological disc. of white plastic, 20cm dia.
n137 Sh. Wr 1x lb s25.85

LaM0TTE Sounding Lead
& Cal ibra ted L ine (notp laured)
Nylon line marked 0-20m, with 2 lb. lead weight. lncludes
flotation device to prevent line being lost overboard.
n140 sh. wL 3 tb. 519.95

LaMOTTE Fore l -U le  Color  Sca le
Should be used in conjuction with Secchi Disk above lor
best results. For analysis ol off-shore blue to green waters
and in-shore yel lowish to brown waters. Employs perma-
nent color standards mounted in Octet comoaralors.
77138 Model 5907. Sh WL 1 lb. 539.00

Designed lor making last and accurate l ish measurements
in the l ield or laboratory. Measuring boards are acryl ic
plast ic and feature brass bar assemblies, three easv t0
read scales, and quali ty workmanship.

Scale No. 1: 0-30 inches (%" per Div.)
Scale No. 2: 0-30 inches (.1" per Div.)
Scale No. 3: 0-75 cm (1mm per Div.)

n3n sh.  wr .  10 lb .  rn .00


