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A CONCEPT FOR THE DEVELOPMENT OF LONG-TERM MAI~AGEMENT PLAR S

FOR AQUATIC PLANT CONTROL

Introduction

1. The multitude of reservoirs , lakes , rivers , and canals that
exist in the United States are normally subjected to management plans

that are designed to enhance wildlife , f isher ies, navigation , and ir i ’ius-

trial , commercial , and privat e water supply systems . However , seldo .

do such plans include provisions for considering the impact of trouble-

some aquatic (water) plants on the use and management of these multi-

purpose wat erways , much less for solving real or pot ential aquatic r ’lant

problems . Interest in this  aspect of an overall lak e or river oyster :

moot often arises only aft er one or more plant species have grown to
such a problem level that user interests or demands on t he re  wat- i’r’,,i - ,’

are drastically affected by the presence of the plants. RetJtIrn- a -- -

i ran- ic  T o ’  an icrneiiat e solution to the problem often pr -omr t the  a ; ’  of

expedient , shor t—term , or il l—applied. measures for co nt r o l  th a t  of ten

at tack  only the  symptoms of the problem. The decision to uce a

control technique is too of ten made by i nJ i c l  i’an.ln who a k n ow i c  I - ” -’ i f

the t r ue natur e of the problem does not  ex ten : beyond the  ‘a ct  t l . t t  a

problem cxi ct’s. At best , some rn o’io -u ’e of con t ro l  is c’ t a i  ne-i w i ’  I - n

seriously cj n i l er t n $  lun ’—t crc e f f ec t s  on the total lake -cc ‘ iv t ’r  :1::—

tern or other lerran ic .

The ci taat in r,  described tb ‘ i -  makes i t  w i ’ihv l , l ie  to - ‘c,: : ‘~:

that the selection of an aquatic p 1-tnt co n t r n l  m et-h e I choul i he t i ’  c —

sult of a systematic  con, i t e r ’ t c o :  of all cxi  :‘t i r e  ton~ rol r. ” t .  ‘a ’  - a ,

the potent i i i  b e n e f i  t o  of t he i r  ace in each w’ t t e c  r a i - l y .  fl uch c-~n . I a c- —

t ions  can result in a W e 1 1 — r o n c u i v u j  t t r ,’ . ‘ucc,c r I  : ] i  ~~~~~~~~~~~~~

‘mn ce for co:’iplute ‘ tri l c r 1 i n -  al asoer ’:’-,u n t ,  C t i c  r- h’1 ’c. , ov’t ’1 :::~ in  cC

control alterrntiver an I t, l ’  I ”  r~f’ f’ . ’  ‘~~ , ‘ u :  . ;~~ ‘ ~i ;‘— - ‘‘ op a .  I - - c. - - i ’ a ’ ion

of control r rocc l u r n o .  A i: ’r y n’ ‘.0 . 1  ii i l  ‘ r n - c c . ct i u c ’ ’ ’ c: ’ of c. ’ —

t e r i : L l n  and Tuba ’, i e ’ r ’- - ‘ n e  L i i ’ ’  ic . - c- :-a l r ’  1 ‘ o ‘ - ‘li ve I i . ’ -c c n t r n l l



- -~~~~~~ - ‘ . ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ “-- - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

I m : r ’ e ane  the degree of p lan t  control , and I.~ ’~ ’,’a i t  I u p o i - c a t i c ,  of ‘iCC.nx ’ t .

It can a- id it ional ly  provide c o n f i d e n c e  in the 1 r r - J i c t c c m  of fu t u r e  r ee l ,’

because implementation of the plan should provide Cot ’ r easur i ,ni~ the de—

free  of success in decreas in 1’ the n uanti ty  of selected. a ’ luat ic  u lant

species for each t rea tment  used.  The concept discussed. here in  is in—

t e i l e - i  to be ( a )  a basis for aeveloping a-lu ’ t t i c  plant ranager ,erit  plan s

that will be well conceived and (‘b) a oLe —icy—step e;u i-Ie for i a l e a s i t —

ln:’ measures for long—term arru : i t ic  plant control wi, i le  giv ine  v o id ’

considerat ion to their potent i±i l-an~T—term o C f o ’c t n  on the  enviro irac-rot .

The U. C. luc y hr ’ineer ‘Amtorwa ~,’s Exp e ’ ir e t t t t l ~ri ( , ‘l’E.T )  I , I o

Corr al ‘it . :d a concept f-c ’ 1ev ’io ri ’n y- t ar, I i ’ .I’ l i ’rre n a ’ :’. h o ,  or ’ u actrat  ic

plant narr a ’e~~~r it pTa: Cc, ’ l’ t r -o~ bo-i ies  of water , oinCi ’cac r Jver s  tn- c

l ade reservoirs .  The c o n c e r t  l~ p r e o en te a  in  ft .in  c c - - cut  a t ’ c ‘a- i a’!’ttl

level for use by n anueerc ’::t ‘is i I .1 -tr i m m e  tool  and in a e u, , : of con i -n ‘—

i n ’  an aq u a t i c  pl ’int  :o tn i ’er:ent  plan by ‘r e r a t  .i o m n  peI’ . ’.on:~el .  A ‘ . ‘ -

r e t a i l ed  c on c e r t  will i- ’ - ;i’ i’sented in an o t h er  r ci-o r ’. fo r  ac V, .1:-era —

Lions personnel in th e  actual development and I::: l u O c l l t ’ t t i c c  ‘of ‘t r . : l c~~

a i n e r e nt  plan .

~~~. The concept r i’OV I leo a n t u c — b ’ ,’— stc ’ : r’ oce I’u’e f a r  t ue  01.- n t e l l —

‘it ic ‘ ti ne sorient of tie ” aq uat i c  I l ~rnt  problem in t i le  wot or - ‘ ly , the al—

j e c t i v . - ’.” i .Tu a t iun  of all potential  control measures , the n e n . i J e ”ition

of w i t ’ - : ’ bo l T  tn u ’ r  i e r n t n ’ .io ‘ t i - I  environmental aon o t I ’a l i cts , and the devel—

of an : ‘.‘r : tt , T on:mi r i - a n  including provis ions  for m o n i t o r in ’ and

i r ’ t i n o .  I’  i s  I c t e n  c i  for use by the ‘,“i, y i . ca .: f i— a e r a l , ot at e , and

lu ’aI u. ” - i  N n t I ’ t~ ‘i re confronted with the ‘rublem of a q u a t i c  ~c i ’ n t

- ‘ . l , ’ n i l  ‘ i, : - r”. of t h e  1 r ’ run s 1 ons ibi li t  it ’ s

-
, . r  ‘ ‘ - i - ’ Phases  and i ’ r ece ia ’.ai ~‘t

5. The 0 I - i ’ lL i :  plant a ina b u r e n t  ‘c ) r i C e l ’t  is composed of the f i v e

I w i n . ’ I l l - a u , :

5

~~~_~~~:‘- L~= ‘- .‘- ‘ . ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ‘~~~~~~-~~~—~~~~ ..- —- ‘.-
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a. Phase I: Problem Identification and System Descri :tio1.

‘b. Phase II: Data Collection and Analysis.

c. Phase III: Selection of Control Techniques.

d. Phase IV: Operational Plan Development .

a.  Phase I: Operational Plan Implementation an i  Monitori:,.’.

The relation of the work efforto in the five mhctse: of the concert is

illustrated in a flow diagrru: (Fiinure i). Flow diafrans of various

types are widely used in many branches of science and er i e i r i e cr i ng  e n

portray complicated i roceosen , thus m ak i n g  then more readily uni’;-r—

standable. These .l iaer ’e’:.n are ‘:‘itj-ecictll ’i  v mlu ’j ic-lu when the pro nto’ ,- I:. —
corporates decision points that triffer two or more alternative pr’s’c-—

dures , depending upon the nature of the decision . There need :~.at h -c

many sets of dec i s ion—induced  divisions before  the  -overall  put ter :,  c-an

become quite elusive. The sa,me may also be oaid C-a:’ p r o c e s cen  in vu ci ,

two or more events must neces: re’iiv occur ~it the name time , all t lc’.u c - ,I

in such a way that results  of the c, ri o r r ’ ucn t cu’::-r’aces:es devoTe: ~~~ P .-

proper time t a be incorr— crated in noIre l eer s tep .

6. Methods of i.lenti fain- ’, evala’itirc ~~, 
‘ci i :‘~‘: i c r ’ i n .  c:- -c ’ i n i l

a r aru a ’e::ien t r lari for  the a j Ic ’ vi al , of ‘iq’o’it I c  1-u ”’ inn 1 ‘a I ’  ic c t l ,  P n -u ’

of c o p l e x i ti  c - c .  As a cnn s ; - o - r ’ n ’, i c cn , it is di ffic.ilt t k’c’er all curt :

of t h e  p r a : e o o e r -  in c i i i  and ’;:4 b ’ l’ nc ’a , w , i  aN i. c n ’nc -c ’ : ’ rc’ if ~v. ’ n t r

are to be kept on n u h e l ulu .  The fl aw I i -  ‘:‘‘tn is m t -u: 1-n -c t a  : r - .a ’,’ i - ’ .’ a

loqi  ‘ally c u r - i c ” -  I Crcc icw o”k t hat : i n t  rnly or -an I n  -n c - a n p l e x i t  I es i i

un,k ’r ;’tan i’ible-  n ’~’, t e ’ . l ot. ‘dna  l:r ’e~.- : i ’ n  a i n t ; i n  Ca:’ t a n  I’: ,~’~ i ‘I ::. - n: .~ of

the n’iri ’t ’to ,ucr t plan . A ltli1 a.’i , t i c -  a’- n  ‘ ‘ ‘ I t  is “ - ~~ i”l ~~
- - I ‘in. ‘r cc ’;’ 0, 11 —

er ’’ i.l l. ’vual , it i n ‘ ‘r i r ’h :t ’ i ’  ‘ - 1  t h at  it ci: be re- edT,’ ‘ :‘::-‘n: i c i t - t : ’-

l o c a l  of  detail n I  - ,  - l u  I C. :’ ci . cor : re ie: .:j v ’ .a ‘ e n ’  it i n  n - l an ’ :c’ i:, ’i ”;’:.’ ’:

p 1 ‘cr c .

m i e N : r c ’ - c ~’i i” il nt -I P I nt  ifio l in ~ he C l a w  d i ’~~’:”ccc ( I I  “Iv’: i )

ha , : beer , . .‘ i n . :  to i ‘ .- u t i t ’y the l i n e  ( iCe’ 0 .1’  t . ’ ’  : I 5~ I i :  w . , i  ‘ .. I t  i s

‘ t , .’ ’ ” : . ; - J i , ’ h ’ - . A lso , e’i ’1 [ ot ” :  or ‘‘ i- i ‘1-c ” i ’ t ~ 1 - - i - i :  ‘c c’. e cu ’ : , ~c . l  ‘N . C l i ’

f’a.tl . cc i n ’  I i  n ‘ ~. r .  ‘c rc , 1 lj:k : ~ ‘t ‘ ‘r  c i ” ’ ’: ‘. 1~’ - - : V i  i - n ’ . I ‘ , c c  ‘ c

‘n in i-i ‘ na ’ ~~~. TN ’~ : 1 .  a’ l i ’ - ’r’’c:’. 1 .  ‘ a ’ ‘c’ :. ‘‘‘ 1 c ’ : . : .  a

:‘ i - ‘; i  0 ii. ‘ r u -  fr’’ ir ‘ . S I - . ‘ - ‘‘— ‘n ‘r ai l I ,‘ f .  ~ ‘ - ‘ I ’ ’ ‘ c : ‘ : , ‘ , ~~,

1 . ~~~~~~~~~~~~~~~~~~~~ -~~~~~~~~~~~ --“-
-.--

~~
,-

~~~~~~~
‘
~~~~~~~~~~~
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urii f-orr:i t i m e scale is im p l iu ’ .i , an- i one .n } 1oul-I  not :t .::’’i”,’~ t h at  plot I

blocks one under the ethe r  imp li e s  that the n t e~-:. a r’;’ n e c es sa r i l y  to  b u n

perf ’ -crrce ,I simult aneously .  Tine f la w s  wi iii “~ ‘“ow” bc’twe ’ - : ,  ic-locks , riot

with pos i t ion  in the diut ’y ’an . The following i’au ’1~’~”cl - c i c C, , a c i s —

cussion of the ur ’ocedui’al atop :  in the f ive  p l iarces  of tI ,u: - ’eonccnt .

Phase I: Srohi ’ :’a I - l ’c n t i f i c a t i c r t
a n t  S- ’ctc ’:a Descr i pt ion

N . Phase I (blocks 1— IN) in rice-re- -I to i l en ea  C’,’ the  bas ic c inpec e s

or ’ t h e  lak.;’ or r ive r ec on -n ,’- t ’:r: . :ac~c b l ock  is- a ’ sessed  on the an:u ,-ro —

t i o n  t h a t  the system has ( - c r  1: -i;,’ ic -Ice ) a m ar t i c ula r  -c ar ol :‘:“,e :i ; of

a :  c ” ’ I c  r Jan t s  cia. some p o i n t  .irc L i n e .  I ’c foc ’c : ’  u t i c a. - ‘c’nerate -d fe -c r :. 1-l anka

lcd ’ l I e - i  i n this phase is used in accoo rcil sh i re ’ tasks set forth in

Il-ask,: of later phases.

?. I-f an1 -  I. The first :top  in the I’c ’~’e-i - r - .”- rn’ of a ::-,:’ -‘:.‘: . t

: ;  ‘ icc is t. . l-cter ::in~ vIler her an-a a u’i t ~ I :  p l an t s  a i’ : -‘r~~ ‘c’ -a  ‘.ly a :‘rol Turr

a:’ ar’. 1 I k ’ ’ 1 0- to b : com : -a problem in ric e f ict c r ’e .  I l l s  ‘‘si be ‘an ’ s’.—

pu she d by a general species .. ar~re’,- of tine cc’ ’ r~ ” :~ I t .  ‘ . ~
‘

- r. ’ - . ” l assess—

run t -a ” ‘.. lic ’ c ’re-t occu p i e r by ‘ “ccli species , ‘cr  a ‘ ‘ .1 ‘: “ 1:1 . -C

l ai n t s  ato rt a.qaiatin r- l ’int. : by i n ’ i- i i v i d , t ’ i ’is - a -  :, - . t I .  c c ’. ’ r’ “- i~’ . The

our-n  pre , :er, ne  of :c,o, :t a iaat i.c : l a rt  s r e c l i u n  doe -,’ :. ‘

an ‘tq i’ it  ~ i ’ r l a n L 1e’abler ex is t’.a. i-Tb - r . i’ tr ‘ i : of  a i ’ .’ ’ I -:

i - n t , i r c , e ’ C . :re c o i t l c  n orma l  “stem cn ’~ ani ‘‘:c: ~‘ “ ‘ , ‘ i r , 1. .’ I . . ’

Tic a c t o r , they c iii properly be te:’r’ a r - c ’ c i u I  CI. ’ , t IP ’;’ I

o r ri p1 :‘~t types , su as h1r J  ill 11 1

which possess the -ability to r api  I l ’ .’ I i ”  -as ia -  a r- -i I or . ,  c - tn , ‘5 N’ . ’n - I  a L a

at t en t i o n  and , : 1ic c .~id  bra c’ite.’-orio’;’H ‘is ‘in ‘;cc:n: i a ’ ’ ’ : : , ‘ ‘ ‘
. N

m i n i field a i , 5 0 r v o tj ;n ’is  ‘ i Ou;’ rv- -co.’- s l c i’ t -c ’dir’c i ’s ‘° u ’  a , ’ - *

~- 1v ’ ,’ ‘ ‘i - rn ’ . i n ’ u t , I n u r i  i : ’ c n ’ - i I c t , o l;’ c, :t ’ J c i : n h u .’s a : 1 0 , 1  f- ; : ’  1: 1 1 5 ’  ~:; ‘C
5- -v° r ’i l l i n e s  of i nd e n en d e nt  I n v e n t  i ‘at I t o  (b lock : 5, ~~~, ‘ , on i 11) . it ‘I

i s  crc l ’ t . ’~r : t  to ct’a .dncf’iish the t.~ .:kn *t t l ,e s ’ ’ i J  ocks  NJ ’ ’ i - ° ~ c :it  l y  CD

i l  ex c ] o c d i n g  impor tant .  ‘Pi t a  Icc- c’ Ic I to -ob .Ncct i  vel’; s e t ’  a:  a c ‘nt - r eT

r i a r i .  A no , ’: t f  lye i c c t ’ ’r m i n i ’ , ’ I -an in h l o - ’k 1 -N ’ -. i t ’: t h a t  no a l 1c ’ u l ,, a c  plan ’

i r - ’ i . I ’ r c  ‘ - ; ‘ : i . :tn or is l I N T;’ to ‘::‘:ist in tl ,.a :‘a t i c n ” , .

I . - ‘ P .  ‘I ’ u iu i r e ’ .,,’, of Ll i ’~ wa ’ er b o d y  I n  a ’ I ’ ; .’ l ,  eL ’
~
’ L i ’  ‘ cr’l ’’: ct :Ll

- — -



conditions are suitable for tile establialirceri t and - ‘ra~~r’~ ct’ :i ~Oue  Ic

macrophytec are determined b’s utilizirie maps and cc -n nu a’r i n ’ n c r ’s- I ’ of

the water °~‘-‘i- . If the w a t er ’  level I ’lu-cn t un~tes su f fj i ,’j - : ,r-  ~v , ‘ N i ’  w i n i e r

flows art,- ade.1u .ate , ant the water i’s ex t a ’cnr ; ’ :ly t c r11-i a n n  ca :’f i :a  Icc r ltll ’

d~~~p arc i open , areas n .~it cincl ’c f- a’ t-O:~ lu -v eI l ,  a l l.. - it . of  an’ -~ 0: I cc - en: ,’-

t i t i e s  a C a-lu a t ic  p1-a ct s  ~ roi a r l ’.’ To fl in t c’;: i . , — :ac • ‘ t~i I t 1, 1; ;.a tn - ,-,”~~’ 1in ’ t to t O

block 3. If sarI :  areas a r -  Co’a:c .n t o  -c’xi.’t , : - 1”- - :k N

11. l’..Lack N. If t h e r e  are rca ave rs ~~ tht’ ’ca’iei’ t o!’,’ ‘ca:- ’ cPle of

sunp or t in .- ;  lam e - :U arct  i t  i~~.: of a- ’i~ at IC a r ie s , tad , no ‘~‘~~irin, i-s - ‘r at

ccan’ieooet ’;t ni :.rrc in  n~,an Ie-J at L i i i  s t ine .

12. ::.loet’; ~,. If Li.’; deterr’.ir:ution nra— Ic 1:, l - l ; ’k  2 I s  a a ive , a

pr ou ’raJn of a ;‘c’vocct lye control shoal. 1 be in it i nn: - c .  l i ,j s  Cr  a:, 5 ;  r t”,n~’.

ci s ;- ec t of c orcst : ’aot j o lu  one cc.’;lntenuance of a wat-°c body t h a t  1: - ‘t a n .

ove rloo ked .  The most e f f ec t ive  not hod a:’ r o”ent  I n c  ‘ s: - - ‘ I  cii , b a l i  ‘is.

hy - I i ’ il±a , crass b e- ca o :r i m’  a r-: ’oic -lem is t a r  ;‘to’e:at t l ;” I r a i t i - al  ‘ n t - al l ’ .  - N —

ment u S  t h e  p rob lem plant species .  This.  :“a-jair’ es 0 T’in’11 to’ 01

t ive ac t iv i t ies, including p ca ’i-n t i c  i : I s i cunc t iu : i  of shallow , :- cac eo-n a ci

a:’u;i ’in ; and boat launch areas . Careful p lannir te  and suc a”cs : fu c ]  i :’rr le_

mentat ion of t h iS ~~,J , i’ r ccJ n can e f fec tive i ’,’ I:~~ ’ ’Je~~ enN ,ci l ir an ’ :’ - n - ia, ‘inc

spread of mar ry p ro ’clc4’:. -’ij;i~it ic  p-Taut sPecies.  The e’leccent p n e c” -cas ’ : ”,’

for e f fec tive ’  preventive control are i d e n t if i e d  and dic’ c u r ne - i  in. a:,

report .

13. I l L :  n k  N. If a positive -.iet e’rn:; i nation is rat -ic- In c 1-luck a , c n n

line of ir : ’,’ es t ieat  ion to be fc-llowe is the id e n,t i f i c’ u.t i-c rc of s;.’ n t ec .

users , . :uc ’ h c  as fi : I,ern ; , n:c an~i ’ nant . e r’ .l , hydr” - n ic ;  ;t v ie  p vc-b et ic-cc i n ; ’ - ‘ - - a ’

a n t  floo i contc ’aIi, l i c t  ‘a r - ;s ts .  It i n  vital Lh : t t  ‘~11 s;~-st .ena Users  e

‘i .den :t i  Sled , bat  the  r ena l  L i r e ’ sy0t e r r c  i l , i u i’s l i s t  shouT-i not v a  Ci ‘ - - ..‘e ‘tn:

att ercci -t to ‘~‘i : ,c t r e  iono r’t af lce  of tI ’iu a i ient.l Cl “ -1 , :, cer . : because C ‘ -re  I . ’

usually not e n : - c u r e l c  : u t a  ‘&vc tj l a i - i c  at LId :: r e l i c t  o -I- ; ~~~ I- i - r e  I Ci  ‘a—

t ion -of am ‘ t ’ r - c ’ c tj c  : , ‘ . : u r : t  : ‘oi l ’ - r : n : ; - ’ ’ e. , ts  t * ’u L  one uar ’ r r , - ’ r ’- - -o f’ ~, l :  n - c

.0:1ev ‘Iemn ’ tr: 1 , 1 1”’ or  l’ -. ’ i ,;’ be 111 : 1’ el by the :r’’n- ’;ncc- on ’ ~q- rutac p l an t s .

At the sc; ’ t, me , o th er ’  users I - : ;’ ‘ i~~t uailv  i .ence Cit fr--c. tio’e’e sur e’

exist in- ’ levels of ‘ i ’aa u ’~i c : I cf s .

1~4. I - p u - . 5’e’ u n e l l  . ‘:,‘st ’’r  ,to 0 P 1 1  1 l ’i .u i  i n c  i ’luec h 5, r at  a



1

concerning user demands must be iden t i f i ed  rind compiled for future con-

sideration in the development of the management plan . This can best be

accomplished by obtaining directly from the individual users such in—

formation as the economi-.: value of the water body to the specific -acer

(e.g., hydroelectr ic production capabilities can be related to each

foot of depth that the water body exceeds the normal pool stasre), the

specific demands of each user of the water body (e.g., hydroelect ric

product ion cannot occur if the water level falls below that minimal

level below which the water supply is insufficient), and the t ime fr ame

within which user demands occur (e.g., the crit ical  t im e when the w a t e r

level -cT ap : ’oa cbc es  the  m in i r ;i uro  allowable). This approach not only ur c a—

vides a p r i m a r y  suar ce  of data pertainirc”. to user demands but also has ‘1
the idv ar ct’i . ’.c of b r in g i ng  the various i n ter est  groups into the active

levelon:’n.,-n t  of the n: ,. ani:ieeumn ;er : t ~.‘lan earl’,’ in t1 ,u -ievelopme:ntal seqalc: ’ane

Most users of the :y;:tem wil l  have a pr in :rary  r en a - and , and it is cx: “ “ -n

that  almost all will exert more than one ~ieI :cran i on the s-’,’nt ”sri .

15. I i  --c i :  ‘1’. A se c .in d  line of lie’: led j c , v u n O t j ’Y i o n  i s  ‘ i , l ar ’.” ::

of literature to determine the contro], ‘ i inents  ‘ u n i  ‘c ec l rn  pacs ‘ : ; ‘uO . oil N ’

h ive been or are ma w b e i ng  use-i  to conk i’-al the ‘ c c t ’, ic l L ’ n c ’~5 1 lOck - i  Sic I

in blocks 1 or 1]. , ir icc i u ,c c In ~’ pr -ace a i ra- a exu ’or’i: l,en ’. u i  c a  tN -ad :  . l ’lni ;’ 5di i ’ —

vey will  result i n  an a mcm ’rc n le -c I  list of ,a: . ’ac i :‘i - a a- ’e’no : or t e a i 1ni ’~ cc:

t r i a L  potent i a l ly  - a - c u r l - i  he ua ~;e - l  in  :~tn a ~a’ctic p lant r:’ -’ u r i :cg e, ’’: i t  e f :’-,-: ’ ’,

1~I iis  l ist  n a y  inc lude- -some n c ’  ha  I:: ~, :n i t  - l i - n e - I ~l l t  1’,’ will  1 a- j  :c l i n e  0

be n i ’c , h i ~~r not acn e Cal, or’ u ;;e f :cl en] ’,’ - c rc I- ’:’ S I - ’ - :  C i .c 1 :‘cu~’.. c t ’~n cce n . l aw—

‘_‘‘r ’n r , i t  is i ’ M - -  u r ’ c - a r l t  n o t  to h r ’  - , ‘ ‘~- n c ’- i ;  I I ’ t ,d the  L i , ’- t  I ;,’ ‘n ;’: .clcc l i n e ’ rn ,;’

ceLl’s;- : ‘ h i : ~ ’. may h i ’;’ - ~‘r ’c s;’-n t  or ‘ 
* c teu t, i~~J ; : - • i’Ix u r n - I ’ ’ . ’ of

‘ig’anrt s  -cc:’ t echni  i -i cc , :  t h a t  n i t  ‘a t . ‘t i l l ~~t i ’  - n c  ‘, I * ~’ r’ u, - I i : : , i n i ’ir’;’ , c~:~~ cn ke r 11, ’:

in th i s  ! r l - : ck  ( 7 )  n - r l u ’ I e  2 , - - — . u I-Il -  ( Il’ , - — : 1  ‘ - :1- c’ h - k  ::-; v ’:’’ ii’ ,cr ;- a i - - n t - r ’ ) ,

w ’ i t , n r ’ — l~~v - l  f l u - t a ct .  In : : , w h i l  ~~‘ ‘c rc :r ’ - - - : ‘ :. - c :  I ; t ’c l c i  i’ d . ) ,  u i ;

i cal ;c ’L rV (c S ’ ‘ :0 . :.

I N .  :iock .~~~ l’ :i cl: c o n t r o l  a ‘,::, ,/ t t n c l ,n i i , : ’ - I - n i t  1 5 1 - h  i n :  h ’i eck ‘I
-il-:  be :: ‘ n”;’;,’ j n - I  to ob t ’ i i r i  i r c f a r ’ r n c ’ i t i - ,:: v I t a l  to t}iua a - ’ - r a i n , ’ ’ L-:c c C

Ps 
~~

‘ -  ‘ u n I t  ‘i i. 1, 0: i n  t h e  r ’ u . i - - ‘ ‘_ , , U a I u  1’ C - ) l i S i  I ’ - l ’ ’ f _  I - C l . a 1~ — ‘ - - ‘ 0  cm

:‘l i u ul a ct  i c c  :1 , ‘ - . - 1 1 - i r k -  :11 1 - - i ’s ‘u ) :  it  r u i  II ’ . I , e ’f - - -r ’ i~ V ‘ n i  ‘n , so-:;

~~~ . -~~ ~ —~~o - .... —~~~~~ —~~- — ‘ “,—.- ‘ ‘k” 
~~~~~~~~~~~ 
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I
-! environmental constraints , use hazards , avaiI :~l - i lity ,  in s t a nc e s  where

I 

previously used (including degrees of success), ‘~ iui L rcc-crc~ rc’,j~ri red to

apply , practicali ty of use , po ssibility of use ii; i n te n’ate-s cont rol ,

treatment rates , etc. Cost is included for latter use but should not ,

at this  point , a f fec t  decisions concerning the rcana ”ment plan

development .

17. Block 9. The various environmental components icC the rin-ru atic

I ’ ecosystem being considered (e.g. physieochemical properties of the water ,

physiographic factors , ener~~r budget of the water body, ant hi ’s-Ir ’o:a cc il

characteristics) play an important role in influencing the nature of the

plant communities that can develop in the system and are identified in

this block. This can be accomplished by surveying the literature for

:~
; previous environmental studies of the water body and the area in which

it is located and by preliminary observation of the area. The result—

inc  list of environmental — 1-a-aiity categories should be ranked and por-

trayed so a .at t hose  f a c tor s  c r i t i ca l  to the maintenance of a high—

~u c ’ c i i ty  a~~u’ t t  I a  : . ‘ :Lu:c ,  are identified.
- . i-P . - T o - r I :  10. The levels of certain environment al component s that

W o r n  r ’anke-I  in t h e  t ; n -  posit ions on the list dc~ eloped in block 9 mac’

exert a s i - u - c a d  - i i ’  c r i t i c a l  influence on the main ten ance of a qual ity
u qun :;t ic ec ’csycnt e: : . . f’ r t i c c  r i  levels of t he se  cen l iponen t s  (e . c ’ . biological

oxygen - t en o n -I , cy c l i c -.l iacolved oxyger : concentra t ion , ‘cuter ’ temperature ,

nitr ite’ nitl’o,’en content of the hydr’osoil, etc.) ‘ crc critical to t.i,e

I- ” maintenance of the }:igh - ‘p .:au it’,’ of an ~‘nvironm ent  and of a r ’t’ib-l e c-ce—

::y ; : t€ ur :c;  therefor - , t h y  are ir :l o r t n r r : t  in t i- rn:  of l im i t s  t h c e y  c v  p lace

on potential control t e c h ni ques.  For exacipl a , the q ua l i ty  of an aquatic

ecosystem nay be destro’se:I when t in -’ dj n c a u a ive I ax ’sn”c n cc rc i a ent r cut i on  Call s

below 1.5 mg/i.* The effort ]e r- ’ic ‘ ‘ 1  l v  t I M : :  1 l u r k  i s ’ iccccm p l i s l i e  r by

compiling data throu:’h a li~ er’it,u : r ’ a Se’ : ‘ ‘ h a n - I  a c’ u~l ic c in a ry  inve;’ t i ’a—

tion or the water quality in  t he  w i t . . r i - c  I , ’ .

10. bt1 . - j u r k  i i .  T h e  i - I - a r t s; -” e i - . : ( t s r -e s ) ‘fia t  u- ith er now ,‘~re or ’

m a y  b ru c cam ’-’ ci , 1 - l ’ olui’ :rl ~l ,, OO i i -  I I~~n , t . 1  I .  1 1 1  ‘ 0 r i  s i - u ’ - ’ i c r, :‘Ur\’ cc’ ,’

* m g/ 9~ = ‘ u ‘ta : per mil l  - i c .

1)

‘-a- “-
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(block 1) and a gross estimation of the present role of each plant spe-

cies in the water body can be used as the basis for identifying those

plant species requiring attention and for developing a list of problem

plant species. Some plant species may require irncriediate attention , such

as any species currently impinging on one or more user interests or

species currently present that are capable of spreading rapidly , e.g .

hydrilla and Eurasian watermilfoil (Myriophyllum ~~~~~~~~ L.). Evalua-

tion of aquatic plant population trends is often necessary to predict

future changes in the aquatic plant community of the water body.

20. Block 12. Comprehensive literature surveys roust be undertaken

to obtain information for each species identif ied in block 11 regarding
growt h habits , competitive ability, growt h rates , r°io~ raphic distribu-

t ion , environmental tolerances , growth cycles, reproductive capabilities ,
nutrient  requirements , and response to various control measures. Often ,

information obtained from this block will provide a vital key to the

suecessfu,1 evaluation of the aquatic plant problem.

21. Block 13. By combining information from blocks C (i.e. t he

degree to which one or more plant species is c’a”r’er ;tl’J r ” c ’ ” i ct i : ; i ’ t nie

use of the water body ) and 12 (i.e. the plant species I—rec ent am :-,1 their

potential rate of spread), the necess i ty  for slcor’t—tc’r’c. (interim) con—

trol, can be determined. If the response to the luesti-.-w in ti1is block

is positive, information from blocks 8 (data concerning control ‘e’u;r,ts/

techniques), 12 (data pertaining to plant species), an-i i6 ( - l u a s i r ’ c d

level of control) can be combined to develop a l ist  of agent s/t e d o  i m.c: ’s

capable of providing control of the specified plant trot-la- ::. (block 17).

A posit ive response also provides the impetus for the I at e r ’  cc a::,Li nat io n

of ’ informat ion from blocks 25 (control :cgen L: / t  ‘ ‘ i l l ;  i- i: :’  - ; :  ru t iv fa r’ I

diate USia ) and 27 ( control agents/techniques  ranked -an t in - -  ha:: l’s of en—

vironmental arid user cons t ra In t : : ) to select the I - . :t ” n e t  cf c’ua: jtr’ci

‘c-” : r tt s/ techn iques  for solvirr u ’ t hu immediate aquatic 1-1~crrt ~- r’

(block 30) . L ) i c m i c : : u i i n g  on the urgeric ,’ of the  need for’ ..: t c ,ai ’t  — 0  :5:. - r - r , t r o l

the level of ’  at t e n t i o n  u t l v i t :  each : block in the  ‘cl - c- i” :, ‘r : , t - i : : ’ t t  i - n i . ’ w i ll

vary. 0l ’ t , u ’ i : , ~i c u r t — t . ’ ’ r m : i  control is i u ’ u ’ u ’ c n ’. : ’ r , ’ l . ’c a :n’: lb ‘ ‘ O ’ i - u , l , ’ attu ’::—

t i u c r :  is given a i e V u: ’ i o p i r i c I  p’i’ u i it i rot’i ’-n :u until it is ak of h i ’cr~- , . If

11
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the response at block 13 is negative , this will lead to block 114 ( d e s ign

and implement a data collection program).

Phase II: Data Collection and Analysis

22. To develop a viable long-range management plan for a water

body ,  much informat ion is needed to adequately describe and assess th e

problem. It is important not only to know the areal extent of the trot’—

lem but also to describe the rate of or potential for growt h of the

problem , and to identify the pertinent data required to rationally Se-

lect the eventual control agent and the necessary data for monitor’in ’

the effects of treatment . Blocks 114—15 describe the dat a collection

and analysis phase , the result of which provides an ascessrrien ±. c-f t h an

problem.

23. Block 114. The first task in this phase i t ’- to I u ” s i ’ n ‘ tfl ’I tar:—

plement a data collection plan. Inherent in this ie.:’ i r,n is i - t e r n t i n ’i , ”c-

tion of necessary data and selection of the most efficient -iot a coll’c’c—

tion methods . In nearly all cases , the data that must be collecte-i will

require both ground sampling (e.g. species distribut ion in t h e  w’tt ’-l

body , species biomass data , and light intensity and t e r t ~i. Iistri ’r : ’ i

in the water body), and remote sensing for m apm c ir . ’ t-hc ’~ :11 ‘ t n ’ i i u u c ’,i ‘~rc

the problem plants (e.g. aerial photography). To pr~ - t’ c. . c li i . ’b , -qa: ltty

data bases and products , it is important to ,coo : ’diri” . t c ’ t m c c ’  ‘roar 1 n’s —

pling and the remotely sensed -data. There must be a measure of f l r ’x J —

bility in th is  aspect of the management plan because the n-a ’s.::’ ’: ‘i nc - i Si:e

of the  wat er bod y will influence the comprehens I ‘rena’:s -a C the chit- a

collection plan. Implementation of the data collection plan c - cn s i : ; a ,

of collecting than various data id,entifie-i as essential (e. ‘. , biccc’:s::
samples are collected from prescribed locations in the water body , a’: :

‘u . n aerial reconnaissance mission is flown to map the :hi ,:.tribu ki:-n - c f ’ l : ~
problem pl an t:  to provide a base :nr-c p .‘u a e o r I i n r  to a c-r u ”,’ i c u u :n i ’ ,’ 1 - ’,:”-

mined plan). The result will 1:-u a mass of r”iw t a c t - u . i t ’ d ,  w i l l  l uu ’ ’ i n: t —

lyzed an-i portrayed in block 1” - .

l u  1- : 15. The I ‘it-a result. i ng from:. + he t, n i s k s .  a. c’fo:’r’,’ ’ i in

block 114 must be ‘in’ilv;:c-- l so as to select t h u - n  “nest cant rol me’inur’c: ~~e—

lated to the problem plant spe- ’i -a c (block 30) and to  develop an

12
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on .-e rational plan for control (block 3 14 ) .  Data analyses will result in

luarititative p’irance’ccc’rs that will have aruplication to control i-I an de—

Te lo I” i r , c ’t c t .  Each t-ar’ snbeter represents at factor , and t ice  vicious factor,:

‘ :crl l.a pert rayed simultaneously in a nr c -ann -a ’ that -describ es  their  i n t e r —

i’c ’t ’it I an t : . For example , a relation -ai-viucu, :Ii ’1’ exists  between li ‘dl. in—
* - ‘-ru : it.y and tupt ic in a water ‘body . A nc - n i , b c c r  rui::t  [‘cr: ol ’vi -cs:ly e x ist s

h, -t wu .’er: .:p +’ -,n ies a r c - I  biomass d i s t r ibu t ions  in tin-i water ho ly .  I cy c- cnn—

b i n i r e ’ :t’,n r ’ i ’c l  photu, ’r’a ph s to f’ornr. an t ’ :a ’i. al mosaic of t b , - .- w’ :c’’r L c - : I , ’

w I thu u :  1 r .c Lu- .c im ,e overT::’,’: -of the  - i i st r i i . .-ut  iu:as -of the~’ - Co ac’ f’tct :urs

r: uc .’ r ci ,  i-j r: ed ‘t tuev ’a , th e  ai’e’c: of the water L-,-i ,-’ :‘a ~s1 sIn ce t rc’ttn :.er,t. -c i:,

ted tiwn u .n: ’ - .:. k u c h i  is th c e  Lyl e of irc fc u r ’ : r , n r t i o n  f r -o r :: la .i u ,u -ck 15 tr ,’e ‘~ n’Cu c-: ’u s

‘sat i o n ’  c i  cont r ol p1-ar: .I ’a vc- ± . :I -n : O u t (blo::~ ‘i i )

I ‘h” i~~e III: felt -ct i - n r c
-of Control ‘i”ac i c nii gues

25. 11cr , - l a ta  njn i r c a  t a u n t s  r’esujtine Cr-sn : 1 1:.aces I and II : : . ,, ‘ I

:‘ c n ’ t b : . r , .‘‘/‘il c: ’ , t . u n ’i , ‘ cr:al :n ’ I , - cm . I  :. ‘ l i n e - I  t u :  r . . - ’~’e1 or an o:’-e:’ati-o:,al

c~an a ’ ’rr~e ’nct: 1cm . Iaut’t :ce th is phase , corcn istln e of 1-i ::- ,ck: l ( — 3 3 , O l c u n

- 

- 
:: f-. c sr::nit 11)0 - - c rc 1cr - al  la- ::c c- lout :  ct, u . -rr t int l :r,: mc t , r’. aIl ac ’e:ct s , r i c e r  1e-:r :i n i s

‘ cr c- I cmv I 1’-cm r’ ucic t . ‘1 ‘:on: I I’ - rat ions - , n c c n r ’r ::’ c ” , wit Ii the r’~s~~~t. th at ci con—

‘er I , :;‘st’’::i i s  sed ’n cta ’ d ( l—], o u: ic  30 ) .  I t  is assumed that the lev~l of

‘. c r, l ,rol n - ’ - - 51  1 ‘ b : u ’ resuil in: ’ ‘i ”-ic ’, -or c arol ini’ c t , io rc of aeerct s (re—

sk i t ir:e Cr’ s’. ‘ :“c -i - ’ —- ffs na-h e i n . t h i n  r -i c ’ i:.r u : )  r ’ i’e’nc:nt,.: Li ce rr:,axicicur~ mc cc—

n i b u  I :  level of I-l int c -c r c t r o l  t i c ’ c t  lers :cot , ‘- : ‘ -“ e .h  s;-’ , :t,em c o n s t r a i nt s .

b ’ an t  ccl n’:’: t , t :o-I , :  r ’n . ;ul tin1 ’ fr- -ni t 1:1: i’ruu ’c’.’.s d , — ’. : - c ’ ‘ :e, ” ’ ’ : ’ . c ’  I 1’,’ run-resent

t b ”  :n, a t h , u c t s  or ’ ‘.c~’ocr,t t, :c’it will c . ’*’e:c i willy  be ri - i , i- ’ ‘‘i -in c nonte~’hino—

I - e i c ’:i L 000. ’. ’.. I” i i . m c t s  ( - -  .g. pol .i t ia i l  ccc .aaci:c .i pres :-u” ’ ’. ‘i n - :  - m u - n ” :t lonal

- c-a t:: ) m i e h i t  “ ‘ : c u i u r  the  most e r ‘ b ’ - ‘ t: I vu agen t s  1100-i , ’ i l  lu  - .

~‘6 . During thin ‘base of tic ’ ’ r : :u, r :ui . . ’u ’m::, ’ mit plan 1’ ‘; - b . m  not - nd C

li t : i-Icc n til ’y in c’ possible e .cnt ,ru-1 :‘i,” uc: u cr ’ +’:’ ’ rr ’ ’ c - a c m - i  ‘ c .  One list

I I - n t  1 : 1 ’ ’ . ’. potential control ::l, ”l . : ’arua .c that :i:’ t ’ - l u , ’:: :’ I ~~ ut l a  of’ c on —

U s - I  L It : , ’ t~~’ ’ i Ju c r i t i f i e d  n - r’ ual u lem i:l:ii:t s~ s-c l ’ .’: .‘ cr : , : -  1. - i on ,l:e i c :  i s

previous use ex p e r T - nic e (block ii)  . A second 1 1st ,  r ’u r :k . : t hese  not em it i-al

-, : - cn t r - : I  m r ceasuros on the basis of public USi ’S and erivi :‘-ani:,a’nt all ~nciI it-I:

‘ . m cs l ,:’:t j nct, .: (block ii ). A th i s-h li.’.t , c cu:r: i;-ilO- : ir:- i ej um t ou t i~,’ ec f  t h e
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list in block 19, ranks the potentiaJ . cou :t:’-,l  ~ ‘ucnt : :  -on tl .e basis of

e f f i cacy  (block 2 6 ) .  The second and t h i r d  list.: are c - c mn. i - in ’ ’ - r  to r’~rik

the control agents on the basis of e f f i c a c y  ‘ m l  user’ ‘it i, or’i l r’ ,:. r ’ , ’ : : , t ’ ul

constraints  (block 2 7 ) .  These l ists ‘d .c co c c i - i  1 ’ :I iii nra ‘nrc b.’r u ’,lj to

ensure a high degree of ob jec t iv i ty  and to mn c i r : I r : . i  ze r” n r: , ’ iO .zc’ - ‘nxc i a : I

of a possible control agent . The rankings ‘cr~ c i r c l e  ‘.~o esta 1 lish  a

for the trade—off process necessary to rac lu- c e a f l ood l i s t refl.’ - :t in e

considerat ion of all of the system c o n s t r ain t s .  The n -l i-aw l ::,’ p ’ir i ’t” c m - l s

discuss t h i s  phase of the plan development .

27 . Block 16. Any t ime an e f for t  is ma le to S ar a ”  a - m u a a i e  plants ,

the desired level of control must be establisb:o r. “-“1 :-a t in  the desir’:dle

popul at ion le’ze’l of the t ar g et  plant species? ‘ l I d :: n a g ’  r am i ’r. f m : ’ , no r - :

(carauhication ) to a sizable acreage , -Jem .-en . i in e on th e’ rc ’It-or’: of t I ’  0’:’—

,-cet plant s n e c i e s  ‘m d  i t s  locat i on w i t h i n  t}c’o a”iter b u c , . i~’ r ela t ive

water—body uses.  Eradicat ion of the  t a rge t  sn ’-cc ies  may be ic:r’ - ’a:n i l i ’

undesirable in most cases , but there are scan: ,” i n st, ann- a s w h e re  t i l l :  ha:

been accomplished. Muirid’ factors will :ilet’cte t i u ~ i’ [re-u level c c f -~

trol ( the role of the species In the eco’.:~.’::te, ..,  the  lake ntmaa ctu : ’e , r e

competi t ive abili ty of the  s~ - c a c ’ Ie s , e t c . ) .  The level of control  i n ” ~-

vided by the individual  control ‘:.- ‘em i t  or t ec l i r c i aye will vu:’:,’ del’ ,’:: no

on the nature of the agent (block 8) ,  growth: chc’mn” -ict .-r’ is t ic: om ’

t a r g e t  st-eric ’ s (block 12), and t i:’, i: 5 - ’ an I condit ions ~5i ru .” ’ ,i :,I-c h hi, ”-

: : - , n t k c o - i s  are ‘g ~:-I 1 ied. The pr in n :lry c-on crt ,  1~ m : r n r t i ’it u ic , :t ’c ’m -  l id :  ‘‘ ‘ ‘ d c ’ -

of cont ro l  wil l  also s irs Cr-ac : sltuat h-nrc h-c sit wot I a - m i  . ‘- c r’ i n n ’ ‘ r u - ,:” ,

i f  a p ’ i r t  i e u ln i r  : :puo ies  can be ef ’Y ’ . ’ct ively  u r , .: n : t n ~~c 1  I ’ ; - . l  -o :c is -a’

level Ch ar t -a’ it  ion a n i  L b :  - species cac-rr: :’s :ct ‘i W ’ tb ..oi ’ eu  ‘ 1 ,  u ’i’ un ’ it ‘‘ : ‘ ‘ “~an

the no i nc i n ’ ,::: L a  I- ruble , the 1 i s i t s  r u l a c i -in  t , i n , ’  c c ’:’ - ”  of w - t  ‘ ,‘ I ’ — . i . r ’ ’.’ ‘1
Cl c-a ’ ’ - ,r ’i ’, ion will be the r-r r’:’mr1,’ ~u cr c ’, t . r ’ ’ i : n : ’ on t i n e  I ’ ’  a c ’ . 5’, ‘ u . ’ : ,

l ’ ’v :l of - , - n c t r : - l l .  lk’a ’erthel- ’:s , the -i”si r i  level of a n n :  r b  n ’ - :’ ’ 1- ’

n ’ nL ’ ib c li,:hc+ c- h in tu:r’nc:: t I n t c mi: h e ’ r ’ln:re -t n -  C:c ’,’cn’ e ’r: ::e’::rr , - n c r ’ s  cf ‘c i —

i’il I e-~ t ~‘‘ ‘ ‘ u t  ‘ ‘ -n ‘.5 .

28. :1 .cu .’k l’(. By c i u r r : h c i : : i u i . ’ - 1 - i S a  on - ‘ rd m -  nc . ’- -ot: C t - i  c’k 8~ w t l :

‘i t: ‘ ‘ .‘ t , - c h ,  I I n b c - - i  - 1, :: i r e -  I i . e’j ’:l ‘C cent  rot (1 :lccu ’i: i~ 
) 
, I ‘ is  a ‘s:i~ - ‘. 0

i-I ’ mc t,iC’; those ‘mc ’,:u ct , : : c::pnible of n ‘ : ‘ I r n , ’ ~. c ’ ’ 0 ’ i ‘ l ’ c~~’ s in

~
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question at t.hca t  level. M’cr:y “xi:’ Ii ‘ - ‘a n t s - I ‘i- ’- - u t . ’ ar~” ‘a CC ’ ~~~~~~~~~
controll in g only j , ’ l , - u~ t u ’ i  ui IC’  ‘ I ’ : . -er inst’~m i - ‘u’ , - ‘ ‘‘  :‘t’ - i i  n. ~ ‘~‘~‘. - r ’ r . o ’ ” - ” l o t

weevils are speci fic to w’ct ,crh :vncc i m a t h ,  ( E l  “ : 0 -  cr 1 ‘a ‘Sc , ’ : ’ ’ ’

Soims . ) ;  consequent ly , these sam e wa ’.er i , a” u : i r c t h ,  w. ’. ’vi i s  a .1 : i - :  in -

e f f ec t ive  in c ant  r’ - oh l i r c e w’~terl uttua ‘ - . C-c:.; l - ’. ion of ’ th e  ‘, ‘t , ’k I n ,  ‘ ‘ .1:
block wil l  produce acO unm’cnk e .r lint ~~~~ t i n t.:;) --n ’ ‘- 0 ’  r ’ m u ‘a , ’ ~r ’’s t n a ’,

cn -~u1d be used to o L t ’i i n  tt:e - .re ,n i. r ’u- r lev’’l -or ’ ,~om. ’ 1 - f ’,r:’’ :. ‘ ‘‘ I-

target plant::, exclusive of any -‘i-.iu : ’.i I ’n t ’ c ’, i -crc of end ror , n~ r.~ 
‘I, e”~ -’t :,

user constraints , or c- ’- ,

29. Block 18. i ’ l n v i r - o u c r n c e : , t a l  c r ,  1 c c , - ’ - : ’ - : 1. .: ’ r” m rct s r’,. - ‘ U” ‘t,rs - s.’e

to determine tn: im r ,n - ’iCt thr.’~’ will -- ,: ‘ - r ” - n . tn, ’ ‘n , i- c ’ ’ , ’ Ob ’ ‘ t i c ’ r’ 1 r ’ - ’ - ’ —

,cres to be irr :plemr:erct ed in ti -:’ - .n~ em it I and ‘1 ‘ mm (Id - 0: t 2* ) . - t I m ’

l- -c” :,l an-I the Iesired - - nc ’ii:’en,’:,’ ’ ’, d ’ L  q-i ncli’ ’,r L c . ~~, ,: :‘ . . :m i -c  I

‘rn -I e::tabli.:h, j. The lo “iT e-nvin’ .a-:,:’,r m , ‘,‘il r i c h ’:: 11:- i’s OI” : ‘ ,.“dl ’,r 1 ’ ’

fr- nc v’mrious ‘o v ” m r : r : , , n : t ah  n’ ’ ’ :1’ ’ n , ‘ , ~n .des. For ax’s:.i ii’ , ‘ 1 , ’’ I c e d l

.‘:r’n ’-, i : n : u ’ i h ] c n  n ’ , i r d n c ,n- - i i , n c n c T I  ‘on :: :,:.:,‘,‘ ‘n: -cuant ,crct C :~~‘ a p’ m: ’t I “cl - .:’ w’ her -a ct ’ :

ci’:,’ i-u  14.0 mre /~~; tr :’-u r”’ C - ’rc , t. :a: c r ’  uC any n - t hu -I likel’.’ ta r’’ :.cc’ - SI,.:

dissol’:’: I - xi’ ’ .’:, o -n un ’ -r c t r nm t i - - :. to a level l ower that’: h . 0 n’, ’/Q a’ ,~l n 1-”

p m’ u i , I i - i t ’ n  1. - )r : t b , ” ‘nbc’s i cnu . r~i , hu n ’ :’ t r c ’c l -‘ansi r’ucr,r’:ent’i.l 1 :01 i t o ’  1

n’ - . -ni t l’:vc’l: of critical en’,’i .ror.r,entci], - 1’ .c a h i t v  fac tor :  t h at  ‘cx- : ’ - -

lc’”il Li m its of l.h ’ i t  r ’ , - c to r  ‘is • 1 I  ‘t ’ , ’e,i t - ’r in uw . ‘i’}:nse rn::v 1 e
n:, ,”. :“:.‘b r [rtiv ’’ (e.u ’. 5.5 mg/a of I i s s o lv e -r  :- :‘:‘‘ - “ :m~ in ‘ :, ‘ .“ b ’ n n ’  ‘tci a :‘ —

slr’”l L i m i t  ‘m. : .‘ ‘s’.r- ’:r’,’ - t ‘~‘itr, 1.0 nr c/I for thor’’. i - c : ’ ’ - t i ..r : . . n,,. ’. r ’ ’sc .n n d :

by i’c~~~) - r’ less re:t n’ ic ti ve (e. - ‘ . -ani le: m c  w l : i - : b c  sor: , - ’ ls’ ’- .i, l i n t ’ s  n’:c.’’

I - n  :“-J. ’ix’:: I t o  r ’m ’mrc t  a : u u e c r i ’d] a l e  j - c ’ n s : u i t ) .  des i red  e:i’;i r’ a n n ’ . - : , ’ ‘ c .

I t ,y u n i t s  are -l’ ’t e m a t i r : e d  by those who c lc ’vr ’lop  the  nn , ’ cc c ’: ’’ - :’ . ’ - n  I n Hn c . icy

- ‘ , u c t  r u n t , user  c o n s t ra i n t s  were ~~ v i o u c i l ,’ - j u t  erm ’: i n i c - .t a ’ h l ’c f :  ‘ ( e . ’.

h , ’ - l u ’  u , ’ f c u ’t , t ’ l e  ~ r ’ - l c c c t i r n  r equ i res  S lu m , -  rn : i r’j i r r , -: ni w a t e r  l m ’ ~’ - 1 ). ‘: n - -  c r ’ —

gu n-: ,’ C- - s , : i i c u ’ t _ b .  n’ s: - . ‘ - - r : t r ’-,l can ‘ m f f ’u . ” e l, t he  level u n ” l ’ t~~~i ,  a t  w h i c h ,

‘ . b c l ~ h L - .cck (18 ) i s  c - u : s i  l t .’r’n - I .  ‘l’hcc r esult : of ’  t h i , : I loci: w i l l  be a l i s t

- C  ‘ ‘ m c ’J i n’ - c r ’ s- i nt l an- I  c c ’ - : ’  c o n s t ra i n t s , t~ u . l o t u :er w I ’ . h .  t i ”  : ; - “ - r ’c ’ j n: e r’ ,naee

C a u ’  each ‘u m c : ’ r n m i m c + -,‘r i t i ij n  ; c l , i u n h c  ~m rc :,~ con tr  , l .  m n , , - ,a, n - : r ” u n - cs ’ f r :  0 i~’r :.

C’). ‘ d l .  Fr’ ,- r: , a -“ c ud - In- a l i i . : ’. of ‘.cr c ’:Ir’- ni ”.’ ’: ’, n .cl ‘ f :. I c Ia ’  - ‘ -n ,—

, : t r ’ u i r :t : :  ( h i ’ c:. i~ i - - c ‘B i-h ) ‘ i n , : ‘ ‘ : : ‘ . i n u J. “ u ’, , ‘‘ c m - . : “ ‘ c m ‘ I l ” ' e~ - ‘r -  . 1 s- - l I  i n . ’
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the target plant specie s (block 17), control agents can be ranked ac-

cording to their abilities to operate within the prc::cribe i constraints.

A control agent pr ior i ty  list for each environmental and user  const c ’um’Int

will result , which can be collated to produce a list of rarck ’:’-i control

agents for each problem plant species. In th i s  c:arc :,e:’ , th °  control

ager :t at the top of the pr ior i ty  list for l:yurilla c - :nt rol , for in stance ,

will be the agent most compatible with user interest and environmental

quality constra ints .  However , th is  sam e agent will not necessarily pro-

vide the best level of control of hydrilla.

31. Block 20. To prevent premature exclusion of an agent , ohe

det erm ination made in this block must be made independently of other

considerat ions related to potential control measures. The development

status of potential control agents in the list from block 17 r’rc:.cst he

determined by using information obta ined from block 8 , which i d e n t i f i er

how and when the particular control agents have previously been used.

Each control agent must ‘be categorized as (a) requiring additional re-

search and development prior to field experimentation (block 21), (b)

ready for future use and awaiting a ruling or permit for use (block 22),

( c )  ready for use within the management plan t ime frame (block “b ~ ) ,  or

(d )  ready for immediate use (block 2 5) .

32. Block 21. Those agents from block 20 that will require addi-

tional research and development are disre garded from - ‘ cm: :: furt her c , al c—

sideration for the purpose of the management plan under development .

Some of these agents might eventually be tested and cleared for opera-

tional use in the fut ure , but it is unlikely that they will be of i - u r n - n ’ -

f i t  even in an updated version of the plan .

~~~~~. Blocks 22 and 23. Control n ia ~en t s  from ‘block 20 that are not

currently available but may ‘be ready for use outside the manne’ement
t i m e  frame ( e .g .  dameoul ec albiguttalis Warren for waterhyac in th  co-::t c’ - . - l )

‘ire ident i f ied and c um t r ’i ’o:’ized in block 22 and can be incorporated m t-s

the m ’m n :c . : ’-a: :c ’rot . pl’mr: at :n uch tiu : ’ t ,hat ,  i t  ra lly be updated (block 23) in

the futui”u’. ‘I ’I:r” ::’ .’ ’iu ’er:t , s ‘ii” also I i , :r c - ’nmr 1,a- 1 t ’u’oun , fu ther  con nm i ;Ie r nmt i n r ;

herein.

314 . : ‘ i - - ’~r ‘ : b t  l u - - s  ‘u - n t  c - c t  ‘i., ’ent :r  cc i ’  t i ’u ch lnhd iu e , : .  from block 20
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can be identif ied that will be ready for use within the management plan

time frame but not at its implementation. These are control a ’errts or

techn iques for which petitions have been submitted that would enable

them to be readily used in aquatic plant control operations (e.g.

diquat). Especially promising agents or techniques , which will provide

better control of the target species than immediately available agents ,

should be earmarked for use in the management plan. Agents identified

in this block should be combined with data from block 25 to establish

ideal priority li st s of control agents or techniques based on

effectiveness.

35. Block 25. Control agents from block 20 that are scaly for

immediate use are identified in this block . All :cece:sary clearances
have been obtained for these agents (e.g. 2,14—D BEE , waterhyacinth

weevil , and Aqua—Trio system*). Agents to be considered for short—

term control are included in this ‘coup .

. i31-a~ k ,? 6. All control ccc T e n t s  from ‘blocks 214 ani .t 25 are i’ncnked

in this block , with the rrcnklng ‘based orb ’ on efficac:,’ of c-ant ccl (i.:.

how e f f e ctive each lu ent  is in control l in g th , e  t -o 1- ’al .at icr’: level of a

target spec i e s ),  There will ‘be ‘a list of : ‘nm nck u d c o n c ’, r c a l  agen t:  for e : m ch:

target species , b at  the urgency for interim control will nina:: a c:nm ,~or

role in the conn cp o .: i t ion of thuc :: c ” l i s t s .  (‘h- vi-o ui n .la ’ , ar I a’ t l u  a , ’ ’ ’  ‘. ce”n i ct c

currently s-on-dy for use can be considered fo r  interin con t rol .

~7. h - l u c - .n k ,  , c’l. From a ccu : :d - ine- l  1.1 , :f of  ‘m-” or d fr- au: 1 - I - a s k  Id (1” cse :i

on user interests and envi s-n::rn:u .’r:t ‘ml .~~i’a l It’: c-orc: ’,t :”c i n ’, s ) ‘ IT : th , c :r, - Cr- ’::.

b lock 26 (based -Oil e:’Coc ’l, i s - n c ’ : :  ‘ ‘1,_ i - i  do ’:’e’’ of nivail:mhjj it ’,’) , new c a n: ~
t rob nmjner :ts and t , e c ’ h c m 1  I - - p r ~’.’ 1: .0 5 ‘ c r c - - i ’ ”,” ‘l . -op u c i . ‘2b :u n un - li .n t  ‘n shoal i

p:’ovi I~uu t he  h r. : ic I:: Co r’n: , ’mt ion re- i- a i r c ‘ - I t a ‘nve ::tu ’ill’: sod -‘a” t th e  be: :’,

-e n L r o l  s :r :tc’ n: : I’- -r  r ise - i n c  ‘ I: ’ w’ c~ r n ’  1- - u t ’ ,’ ‘ : nc . lc c n ’  -c o n : : i - l ’n r ’ l t  ion .

2~ . itl . ack , t “-. Tb- ’  ;“o:: ,’. .t h  Ilit ,’ of ‘ d c c l i i  cv i  n - ~ int ’a~~r a te  I .:- cr :t:’ol

m i s t ,  be -nron n i - I -r e  I ic ’ . : ‘ : r v u n ’,’ i r c - ’ p r ior ib , :,’ l i :u t : ’  f:’c”rn : block 27 Cc:’ si n’le

‘igu a r : t rn  tb , a t  n’: i 111 ’, be - r - c r n , t i r c € ’- - I  w i.th : - ‘ ‘ ‘ n ’ c i n ’ l u :  au ent s or n icen t

* A c:u ,aici : ’a r : i c a ’l h ’c r ” ,” - , ’ L i n g  .:y~:t . ’in: I ’ ” ,’ n i  “ -I 1”: A m  :an a ’ cr ’ine “ -r~ r a t
I i  n c ) i : u n  i n - c .

iT

- -~~~k ~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~ .“- .~~~~ 
-- ‘

~~~~~~~~~~ -- ‘~~~~~~~~~~~ - ‘- ~~~
‘--

~~~~~~~~ 
-- ‘- ..

~~~~~ ~~~~~~~~~~~
-- -“- -.‘.- ‘



- - ,,“.. ,~~~,,,. ,,--, , —, ‘, - - -  —
~~~—~——~~---~~——. , , ,

combinations to produc e a level of control exceeding that possible when
the various components are used indiviu’ually . For example , cor:cbinircg

writer—level fluctuation and diquat at 1.0 r ig/ i  can produce more effec-

tive control of hydrilla than m c i t l : e i ’  agent used alonc . If a survey of

the agent lists Cr’a m n:  block 27 supports the possibility of an a,1,ont coca—

1,- i nat i o n  t ha t  w i l l  produce more e f fec t ive  control than any agent use-I

alone , the pathway leads to bleak 29 ( tes t  potential  combinations ar i a

c-om n: f- are l ists f c-nrc . ‘block 2 7 ) .  A :cec ’at ive determinat ion will ind icat e

tha t  integrated control I: not feasible; thus t he  l is ts  from block 27

would su f f i ce  far  I e t e r nn n i r ,  i r c , ’ t he bu s t  c- - cn t r c-l syste::: at block 2’?.

39. block 2 . ). Agent ,n , -r’d i:,at ions  i den t i f i ed  in ‘block 28 are eval-

uated in this  step by ‘ : I t n , a n ’ u mnc t c ’a ’r::ir i irc ’ cun:: nnat i’b i l i t~’ from a careful

sw”rc’y of l i t ’amnitu r e or by n c p j  1’,’i :c, ’ t t ,e two (or c:ore) agents in an area

a C t lc~ water boca :.’ l’crc ’e er , -’du c’b , to ade tu c ’u te i v  assess the i r  c omb i n e d  ir;. —

p nrc t arc the t :t r ’ - ’u t  specie . : . The f i e ld  tes t in 1’ would be incorporated as

‘ii: i nr ,e ’ral i-art of t l c u :  m’ir-s t— y e a r  c o nt r o L lila:: if the urgency of the

si t .a :,t  Ion Ica nn ,ncn c,: ,i :,- c : , c - i l , :i ’, - ’ t r’ e:.r tm :,e: c~ . Re:ults roust ‘f-c compared with

‘cr-a c:: ii, s n , l c n :  e”iclc .‘m ’ca ’nt I: ‘app lieu  ::i:’,. ’h:,’. Those combinations ir . . i i—

c’m t ’ c i i- ,’ favorable r m ’ : ’ n r i n ,: will ‘be collate-i w i t h .  the l ists i’romn: ‘block

27 ‘ii: to ce- l . a - c t t i :’: tes t - n - - -ntc ’ol s:,’st,ec c ( l c lu ”k 30).

140. I-i ’ ‘r: . :‘m i l .i’ ct ’i njcc~ru :m1:rt ed Croci bh rc O , 16— .?’) , wh:i -:1: ne —

Tn t - ’  , ‘,“ m n ’ i -  a : ’ , ” -r:t hesOl’ I.; ‘~~. ion: , - a -o r - cn’ - a rin cn : , an.I r:mm:k i u : c ’s , are

b r a u .:’h’, to~-’a t h c e n ’  at. t. bJs r’o i. ot  a sel ~r ’ the  “ be,n t -can t - nata l a’ - - . ’ ’ ‘n: , ” t i c ’,:

c ar, be -c: ’ ‘ r - ”dr.:: tic - t ’mr ’ ’et : ‘~n0 si-cries. The i- -a n t. o - c r , t m o l  si’:ten’,

is , by i i ’ C i r t i ’o r c , the nm ” ’ri t i ’ c - -n’ ,: I : ’ ’ I - a c-f ‘ cs’ ’nc t : tl :n m ’. cr .:, ;al” , ’ : O . c m ’

‘ P , ’  h i ; ’hcs ’. ‘ - ‘u ” ” -  of ‘ ‘ ‘n  s m - -c l - s  :‘-rct: ” J w h i l e  r ’o - tuc :n . - ’ t i Ie  le’:t

-let n ’ l : : . m ’ m , t ’ mi e f f , .a c ,’t , ,’. cL ‘. ‘,.L’ Cc ’ - : , ’,’ ’ - : : , .  ‘i’hc- re ro ,, ’’, ice  p r-ov a sian: : in  t t , ’a

r . cr ’c t - n ’ oi. :’:.’. :t , : :o f-a :’ - n ’” - - ’ I::.’ c - : ’ r , t r u i  of “~- d ,  I’ n’uL len: h l : m n c t .n l m .- .’e :

‘ - - r ’ n d n o - ’  : Cr’ s. b t , - a k  1.1.. IC a 51 ::, ” ) -  ‘ m , ’-n~~t . n’ i:, n’ro’,’ a - I e  eC ; ’~- - u r t i v e  co: :t . n ’ -,ci

- o n ” nill t ’ c: ’ . ” u t  :~~ c c l, . :n , I t , ,c a uj -i well be th ’u .~r,,c.a’ o,c: ct : ’ccl c c ’- oh uc, ’. e . t .

I C  a c- ’acc bi m c:ct i on of agents  I: n’ .- l : i i r ’ u r to c  . ‘ , .:o’ . :’ c . ’J :crc ,  i - r n : ]. ’:- I ‘ n t

:n p’uCi es , then the :‘‘~‘:t , ‘n:. rm :ur t i i c ’ ,’ l a - : ’ -  ‘ ‘ ‘ c -dc  -a - : ‘ . m - ‘ n ,  e:,t o f ’ t I . - n ’ . u r: , r ’ m’ ,nc t ,  1 - r . .

‘f hc .a ::, ,- lu ”c ’ r t i a r c  of the bent  c o n tr o l  , ‘‘ ,‘ , ‘. t ‘ n ,  ci, Id : :  j i m ’ inn ’ ’ :  : c ‘ in cv c ’lv e

COns 1 r n  r’ ’i , t. ion o f ’  cos t r: .’r ’cv’ : l ila : l i l t ’ ,’ -
~ C ‘cc c :,, ‘am:t  i -n i  ii’ - -s o’ ,‘a’ ,n ‘ ‘- n: , .
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141. b lock ‘I . A f t e r  mm control systcc :n: has i , .’e r: se l ect el , the  a p e r —

ati c ’,m: ’a l  st ’ ct u:: of each ,  cun n ;j or :er ~t of t :ce co nt r o l  sy .:‘.~ar n , r oast I-mn i - -ton - n’ —

c,ir ce . 1. Each cont rol  ‘ r ’e n t  uou , :c. be ex~~n , ir cud  so -deterrn: ine i f  t he  neccn,n—

s- -amy su ~-uoi’t sys t m n :u  is availal ii- to a .c - ’ ~ O’mta ’ 1’~ delIver  i t  to t h c e  or a l  —

b e r n:  p l’.m n t .  Also , au ’en t  c ’ o m o u -’it i t  i l it v  r u s t  be assessea .  For ex ’ ca n ,c IC ,

t w a  chemical cc ’, i c t s  se.te ’:te-a fur’ usc,- mn,nnr,’ ::e ”ct i’zely cn f o a ” n , -a’ ’, e a r - no  ,-t n~’ r’

be ’-o ’ cusu of th e i r  r u g / u ical :‘ o m - ’ ’r ’ties , r en d u r ’ i n ’  U:. ’, :, lac e :‘ n’~.-c ’, l ve . I f

t h e  selected ca’s tern is I-acn e a C’ally - , r -e r ’ ct ional , lr c f-arra’i’,ion from: ,  l,look

30 can be cornc ’t ” i r .ed  w i t h  I u c C o r ’ r n , : i t l - a n  f’ romn ~ ‘block 15 to r rca c- a-ce a .c ,‘:;t r ’ ci ,

plan (block 3h). II conIc systems is no:, ~‘ui l ’  ‘on-er’ ,e ie :~’ cJ ‘0 t h , is  - “- t n t ,

the m’ oc nohw ac’,’ leads to ‘block 32.

h a .  Llcack 32. If to,” selected ..n ,-n t . r - , l  c:,’:ten ’ , is n . -c. fn ,lI’,’ -ope ra-

tional , the poss ib i l i ty  of al ter ing thea sy.at -nc : :‘., ::-:t be ‘-:‘: ‘ ,cn : lrc ’ a r .  If it
cannot be altered , a reevaluation : rr :u :’t be made act Ui-,,ck 3u t - c  d ” t e r a , i r i un

i f  a control sy s t em can be ::ebected t h a t  is Cull’,’ ai .-or:r’n iu a: , i i.  If the

system can be altered , the p ath w ay  leads to block 33.

143 . Block 33. Aspects of the selected control pl an (i - i-- o k  30).

previously i d e n t i f ie d  as n’e-~u~ rir::’ al teration, r ai n be chanced to r en a u r ’

t i :u a  system fully operation-al. Fca r oxarnc pl e , it is p0::’: i’ble t ’ui nc t  ‘a pa rt i c —

‘alar selected chemical a’e-~u iru :  application equipment that is not read-

ily available commercially . However , if it was determined at block 32

that the equi pment cc,o,al. I be fabr icated , th is  alteration woui -1 tl:e:, re-

sult in a fully operation system . This would then lead to block n. h .

Phase IV: Operational liar :)eveiopmr-’nt

1414 . After all the evaluations ‘ cr :d trcc-I c-— offs in Phase III :, a ’,’u:

been completed and a control .:y:tem has ‘L ua r aic selected fn-r’ use , a . 1- ’—

tailed operational plan (presented ic, tbu-”k~ 314— 3a) must be Ievc” a’ co-a

ensure that control arent distribution is acco:::pi ini ce~I on a r n : t i o n ’ cl

h ’.c , :i :  and in the  proper seuluence. For’ ex’mc;~- J e , in a w’ct e r  ia -nc

waterpr imnir’c :u’, i., i, : - I w i ’j ’ c uraguayensis (Cnaob . ) Hara.  , ‘saws  oar -c surf ’:  cc ’

area:: also -cm; t ,ainir :c ’ ei’eria (bc ’em’ i . ’m I on , ’-’ F1’m n : c i c - a i , )  , 2,:~
_ : ::n’u, :t, be

u n - - I  f i r, : ’, to kill the wnit :’:’~-a’inro:c’ i n - , . . ” - l ’ - r  t - ,a ox:  - se ‘ e r r  ‘ i ’ d  :‘

- . i i - iu - a t . nc p  ‘i, i c : ,  U i - a r : : :  , wh ich control U, I .  1-at’ - ‘c j l ‘cc c  . I C t }ce ’ n’

vu : :” -  ‘ 0 h e  u ::’n l , t. - ,-’ w n m t . ,~ u ’r a ’ i n n , n ’a . ’ u n  woul d be c- ‘::t:’ u -il ‘ - i i ’ ,’ ’ :-

10
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- , i i ’iu ;c,mo , b u t  ti,e e a t - c i a  woul d not be controlled by the 2,14—D.

145 . b l a n k  3d. A control plan , complete with maps i den t i fy inec,

treatment area.: and ir c , :t ruc t ions  for agent application , is produced in

this stop. The control plan map un-i instructions must be of sufficient

-l.etnail  to allow i:nnm ’ulementation exactly a: specified. Types of ir:forr:in,—

tion r e - j u i c u - i in . the  control plan should include the quantity of earl .

‘m r er :t neede-I , t i :nc i r c , ’ of agent application , agent application pattern

and rat e , and equipment needed.

14/ U Block 35. The cost of the selected control plan is -lete’rnoined

in th i s  step. Operational cost s are excluded from : considerat i -nn un t i l

this point in the development of the incana ’ement plan to prevent the run’ -- —

mature exclusion of a potentially effective control -agent solely on -a

cost basis. Care :h:o-a.i-I be taken to include all real -costs for the

c lur n a t i o n  of the control plan . Long—term control that can result franc.

o er’ ct i ’anc ’ cl I T n :  implementation m a y  never be realize I if funds are not

‘ c ’,”,cll ah ab ’. Car otnib pl:cn irr :pl :’n:entat i -an . Fiscal planners cannot t-u- .lcca ~
for f u t u re  f’ir c- . i i n c ’ needs if the cost of the overall mr:anagemoent plan is

n- ct -j u t ’ :  m c :  i rc e .I ~- r l -  cc’ t -a plan inn : i ’rn ,entat  ion .

h a . h - l a - -k ‘(.. The operational rub :cn must be r r e n c ot cd  to the i~’ul ,- —

h o  - r,cl all n- c ce , ; ,:’:,r’,’ - ‘, a v - n m n i i m l r  bodies for consi  .l-aa”c t ion .  This s c o n e - —

-hare will ‘be uni ia” for each water bod y because of t he  great d ic .” - rn i t ’,’

in aover r inr i eict  nil a ’enc i -a’ s that reaulatu or manac’-a wac~. -:‘  bo dies i:’: the

n at i o n .  Ret ’ar - .iless of the procedur e for r esenta t ion , :ilcra’ cavaj . of the

h-Tar: by i - a O l ,  th e  n - ad - l i ar  an i ooverni . n , ’ :c.c;er:cies , suppor ted  by al location

of Cu,r:ds to in ip lumoen t  t : c ’ ’  mnc n .in ac ’e::;- . -rt plan , ::,u :t ‘be obtained.  If the

plan i:: r.cc c r -t e n I and acp :’~’-s.’e-i , the pathway is cle cru a ’- i  for mn , ’at e ri ’a l  pro-

curement (block 3?~). If ‘i~ -:‘ -av n .cl is not obtained , the c:antr-c 1 p 1c m ’, roust

be mc i i i  Ci , .- ’ I i’y -c -::i I’ . n ’ i n - ’ r’a o, .u r n-..’c.’ - u,iations mn:i~Ie by e i t h er ’  t.bo - public  am

gov e r r c i r c ’ I - - n i - - S  ( ‘ f - I D - k. 3 8 ) .

148. - l . a- ’ ? ’ ’ . All n’ , ’ ’ -- r’ i al, ‘,am ,tu’o l njc ’r,’nt : , ‘ .c . ] - ai I - : n n - - u :t , n n - r  n- , - : ’ —

sonnel n ’ s - a- l u ’  I t o  I n n. J  -n ’ .- ‘ n: ’ the c- ~~~ mc c l ~-i ‘cm ; a m ’ - :att ’: m e d  in t h i n  ~ too

an-I ‘try j’o’r-i in! n , ’ ‘a’ I u’ ‘: a r a t , i - - o n  t l c ’ ct, ~- - ‘m t ’ c i n  to c~jid u’ - n n ; , - n c t  ncr e ~~~~~~
P lock ’” . I C I, - n - I ‘i n :  r ” - s ’r ct , ’ - ’ h  in Ic’) ark 36 is :s:n:c-ceptahie

in i t , : - - r d d r : . ’c ’. f- - ’ n: , , n e C f u r ’ ’  - ‘an i - c ’  r,a lc - ’ u . t h i n  st- i to n: ,e i i  Cv it in’,
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a :ncnar:ner that will conform to alterations required by the , ‘.a,vrn .n ’ r , i n - ’

agencies. This could involve such alterations as :‘e .iu c in g the  to ’.’ ..]

‘acreage treated to stay within financial limits L:rcpased icy tIne ‘ovemoina’

body , ch:.’acnc ’inc’, the time for initiation of the oper:O ’ian’nl alan t-:a ac-

knowledge public use , or substituting one control agent for ano’.h”~r .

These n:o-li .ficn’ctions should not produce drastic chanocns in the cc:n e”,e

level of control. The cycle involving block 38 ::ii~’ht l ava- to be nn,ade

several t imes prior to accept ance of a control plan by 01,-a ‘ov-::’oirio’

agencies and the public.

Ph’ccnca c,’: b)taei’n,ctjonal Plan
Imn cp l eraent at ion  --and Monitoring

50. All work devoted to the development of a ncar: ’,c ~man a , ’a r c t , rl’rrc has

bee n ac-oco mnin - l i she a  at th i s  point , and all that remrnnIm:: is I::.: .1 err ors ” n c t i o r c

of ti:e o~aerational plan (blocks 3 9 — 1 43 ) .  This plan l n’o~’ades for -Pl an n ib-u—

tion of each selected agent in the control systemo (s) and n: canit .-orin ’ of

t rea tment  e f f e c t s .

51. Block 39. The operational plan Is ~.-ut into e f f e c t  in th is

step. Control agents can be applied at the pre scribed t in -n an and rate :

fe lb aw i n, ’ the plan spec i f i ca t ions .  Provisions inclac:ied in the a-s-er’ :—

tional plan Con’ the monitoring of treatment effects can be in i’0 i a t c -  a .

52. Block ho . Ecosystem responses to the al-p-lied control a”- -nl

must be monitore-I. This involves the assessment of not orb:; th u - ’ eCC I- ’n ”c- ’ ,’

of control ‘agrarcts but also the effects on water quality and pl’~m .t. annul

animal species. Th is :‘:oni ’jtor’inc ’ must continue on a re.- ’c:l”ir ba::is C-ocr

an e x t e r c - I e - I  period of t in : :, :  t o  v --r i  f’:,’ th’ct the effects do not , i u c  Coo ’,

exceed envi :‘cn nn n , u .- nta l  or cieni re .’,i iun c i  l co~ 11::: ! U s .  (TIce :c’ ei ”f’ua’ . c t s  - a m. - Oh--

ecos r: :t- - n n , can ,:‘ uni I m , ’o.- C - r’ several nnc ouc t  h~s ‘ c C t u c n ’  t m - a ct  n : : enn t  ‘ ,: hi ¶ ccc’, i or~s

(f ar’- sh: uau al . I he tscken : to u , ‘u ’C ua m n ’ , t. h’- .:r’ ’’.- ’t j, ’,P ltj e s  :: ‘ i ’r ’ c n ’ c r t ’ el’.’ cinc h ii ec—

t i v u l .y ,  ‘1:: tI ’ ’ m en .’ - cit lair d ’ c 4. a w i l l  of ” , - :, l . e u n — b  to : - - ‘ i - ic ’ on t I c , .: next

course of ‘c~~tI -n. t ab - - : , in a - m , ‘— c ” ’ , - ” ” ’ u n , ’ , ‘ “ a -  n s ’  m l ’ i r :  (1-lark: hi , 142,

and 1:3 ) .

53. :I~~~’a . 1 .  ~~~. ‘ o f ’ t h e  : ‘ m~ c c  - - ~~,. j  f ’s- -n’ . work  :‘,‘:‘ C -cr ’m : , - - i I n c

block ho , a c , c r : t , I : , - ,  ‘i:.’ ’:s~ ‘ , ~
, I- ’ - ‘ : ,  : , ‘ ‘ - c  t o  n - ’ . n” , I n c  the

benefit:: -cm I’’ ’ r ’ i n ’ - - n $ r  of ‘ c c . I ” , ; , ~ . ’ - -m e i  ‘ i ’ m -i m l’:. (it. c,rk ~
‘c ).

~1
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Benef i ts  and detriment s must lao w- .- i ghed to i ete r a : . in ’n  wl,ea.c~’. r t I c -c .  n’:::a,’r’—

m n,uant plan should be contini:ac--I without oi:’anc , ’e , oma ,la -.tel to a-a -count fan ’

control achieved by the imn , ialemni ”rctc ’  c -c- . .- r , t u ’ -o i, i - - i ‘arc (bloci : 142), or n :, - ’o i i—

‘ien-i si.’m~i ficantly enough : to n”c qua i r ” . - ‘ c m c m  a-v at. ‘a, ”c i n c b:.’ t}::~ - ‘ ~‘~ :n’ nc inca

agencies (block 1 43 ) .

5 14 . Ic ’ )  ~.ok d.~~ If the .i:::~-1en-nen nt-n I i,acr: rodac-aes ‘o-ace : .tac i . le  . -

and i. : Teemed worth- ;  of con t i rc a ’ a t ion , t h e  o:’ .nn” c t i - :m’ i n :~l n-t s a r -c ar, c e  :: —

dated in th is  .n :op .  U pdat ing  would nr-a:unig’ consi.:t of t:’ea’.io ’ I

viously ujltr’oate-.I areas or tn ’-o-at in a- oil lroic-J,e::. arenas at n ene ‘ am - t n ‘ :0”,

rates. Lowerir,. T the tc ”a :atnr c ccn ct rat e could ice t i c€  r e s u l t  cf i-~wc:’ b l o —

ma-sr levels ‘a- c :i ieve- l  from control by the initial :r-’act ::a-ar,’. , or ‘1, ’:

sult of some detrimental environmental effect encountered a f t e r  ‘.1cc

initial treatment (block 39), regar dless of lev-~l of con tr ol .

55. Black 143. If the implemented control I-lan: (tulock 39) 1::

wholly or rac ’ nrti :rlly unacceptab le , major changes can ‘be n-’ad in t}’aa- -a - : - - ’- n ’ —

a t ion’ .’) plan in this step. This nnic ’b-it cno nn :;i:t of ‘ ul - s t i t u t i n, ’ o n e

agent f.c.c another , or the co::,piete control any ::; r n n ~ u, :eai a-n’iginial ly

(block a r o )  can be discarded in favor of a:. alternative U :.. I r i s  I. : a

d i s t i n c t  possibi l i ty i f  agents from block 27’ become cle:.,.re.i far

use , espec ially if these a,.’,ents prove to be r are  - a f i ” i c ’.io i oca: a- : : ttsn tan’—

‘ut  species Lican those already ‘f - c lun g  u seal . .. n - -:e Too l c-xa’:,:’ts” ,:C ‘hi,

I s:::sibll iU y is the whi te  -‘,carcur (Ctcnc- c. -i , ’cc’yn.~~odc c:, I d o l  I -- V-al. ). JI ’ - - ”in’  a—

less of the reasons for the necess i t, ’ for  major  : ‘ ‘~‘i: I. -n , :  in -, c i  . ‘1

inah cont ro l  l .c, c:i , it -is necess:.i1’y t hc :a t  th ccn a’-av .i su :  p lan - “ - in:  a c o a p l —

ance n y  ti:: i’,svernurc;T bodie s an d, the u,al-iic.

Cot-mo] uli n,~~ Con nre ::ct:

7(. t h e  c omic -n b  a p ru ’ ,’.uont~o in ti, .: ~F-?Vj -a-un 1 “cn’ :oo r :c : ’h i s  p: ’oa ’i-he :  an

-c l - , , - ctj v e  . ‘u : ’ mc ’. ’r ’ a li :c ’ . h  : ‘ r ” c. n :, -w . crk fo r  t i c u  cc ’;’’ , r n: , c - n , n ,  of :mnana ’c,’n:ent plc .::::

d i r - - n t - - I  ‘ - - w a r ’ - :  t h u  i l - - n i :  i I’i-ar ’ , ’, i-u n : ‘ r i  in,’: i : ’ r - , , - r , t - .i t i on  -o f ‘‘.I ’ rH.r n:n ’ .i ’ca t- i -:

c-l imb. -s’. am n t r o l  opc ’cl’n c t i on s .  By ‘c, :’,,’ c:: - , Ic alI . y c:an’r:~’ i u c - ’ c an , the ¶-iast—

!m r :pi :m n:c:c 1 ’ et . i on  m : i c - n : l a - o ’ i m , , ’ , ~~-~~~~
‘ - l i e  . l n c n c n c t i  f . e .I  a,:: eca , ’n, ’ . - : i t s  e f : ’u ’ ‘ ‘ is- —

m c c a n n .’ r i m e  n-n ’ ,,vc .l n i  in u - i t o  n . to ‘. :  ,‘n ginvcl.  . ‘ca’,il of :a rl i I - ’’:’~:-

-.~~~ ,.~~~~~~‘‘. ‘ - — ‘-,~~~~~~~~~~~ —~~~~~.‘~~~~~~~ ~~—. .~~~ —‘— —~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~
. “ -~~~~~~~~ ‘--~~—



acceptable control of the problem: ~ul- ’cnt snecies. Without these periodic

assessments , the degree of success u ’nrcr,m:o t be determncinc’-I in any mr,eaning—

ful terms that will allow n::’:: ’ n ’ , - -ro~ to j u ig e  t ii  -oao t—ef fec t iv ~a’n,c.san of

its ir:vestment . It should be not ed t l c a t  a desirable quality of an
aquatic t-l :.cr , t, management plan is flexibi l i ty  regarding unforeseen or

unpredict able environmental, economic , or political changes that often -

occur, which may preclude the use of any portion of an operational
management p-lan . The conceptual frazmcework for management plan develop— -

ment can be ef fec t ively reused to e f fec t  plan modifications made neces— . -

sary by unpredictable influences.
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Figure 1. Flow di’n ’m’am for development of a q u a t i c  plant man
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