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Section One - Grant Application Process 

Summary - The purpose of th i s  1 99 1 Wisconsin Lake Management Planning Grant it I 006- I is 
listed below: 

A) Updaing of plan developed from I978 Feasibility Study with new cost data ond vewfication 
of original findings. 

B) Determination of whether rl~e original disposal sires for sedimenl are still available d o n g  
with lab and field lests of sedimellts l~nd the disposal sites. 

C,) Publication and dissemination of the plan to district residents, data report ingjbmol to be 
worked out rn consultation with Bob Wakeman, DNR distrrct contact. 

D) Legal advice to draft a lake usage ordinance jbr the District. 
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I. In i 3 7 3  t h e  5-orge Lake Inland Lake Rehabilitatlon L 
Prot~ctizn 3istr :c t  angagzd E n v i r o n x e n t a l  Ffsccrce 
A s s ~ s s n ~ n c s  of Madison, WI a n d  Aquatic BiologLsts df Fans Du 
Lac ,  XI co sanducc a feasibility study of The L a k e  2nd r o  
n a k e  a n  2nalysis o f  options availabls, T h e  s c u d 7  addressed 
t h e  l , ! a t ~ r s n e d  a s  c 3  Nutrient loading, ? r e c i ? i t a t i ~ n ,  5 u r f a c e  
X a t ~ r  ? I o n ~ t o r ~ n g ,  and  Water quality. Xo p a r c e i  5 y  ~ a r c ? i  
s u r v e y  was t a k e n  n o r  recommendations nade a s  to ways t 3  

diminish nutrient & szdiment inflow tc t h e  lake a t  che 
source. The conclusion was t h a t ,  aithcugh t h e  inflzw was l o w  
during the d r ~ u a n t  a t  the time cf t ! ~ e  samplings, " t h e  
construzti2n of a snall silratizn b a s i n  in t h e  swazhgs t h a t  
52ed t h e  t-do I n l = t s  would r3To17e a -3nsiderablc crcportfon q f  
ti-.? szdi~ent and r i K t r l E n t s  f:-cz y h ~ s e  w a t s r s  b2fcre r k ? y  
z n c e r  :bL2 l s k e . "  The study f 7 ~ r t + , z r  ~ d d r ~ s s e d  G r o u n d  Y a t s r  3 s  
7 0  L e v e l s ,  ::atsr cuai ity, ? I ~ s ~ G ~ - J Z ~  5:cygen and Tz?.per :.tare. 
and Psrrzabiliey. X l ~ h c u g n  ?hssphurus i ~ v e l s  werz 3 3 t c d  a s  
"xodsracz;y hi;h" + s c ~ c i a l l y  3~ u n -  cf :he s<t?s, and r h a r  
t h ~  l a k c  was a " p e r c h i d  l a k e - '  (gr:i:nd x a ~ ? r  s n t e r s  l>.2 l d k ?  
o n l y  during the e a r l y  sprizy wh2n s u r f a c ?  w a t e r  Is also 
sntering t h e  lake. 3uring the r e s t  of :he year  lake watsr 
apparently is r ~ c h a r g i n g  t h e  grcund vatcr s y s t c s . ! ,  no 
p r o b l e r r s  requiring action to protect t h e  lak* cr p u b l i c  
health w e r e  notzd, Ths s t u d y  f u r t h e r  addrzsszd in la:-:^ 3s to 
' d a t ~ r  C h e n ~ s t r y ,  Dissolved Oxygen, Transparency. 7 h l o r c p h y l l  
5 ,  D i u r n a l  ' J a r l a t i o n s ,  Sed i7 ,en t  Studi=s, Bacrcr ioioyl:a; 
S t u d i ~ s ,  a n d  a Macrcphyte S u r v e y .  The l a k e  was f ~ u n d  t,.: b e  
"baslc an3  h a r d "  w i t h  mode rat^ to high phcspkorus l s v e l s  
in t h e  water and rhe  report commentzd rhat "Mucn . > f  t k2  
phosphorus is no: readily availabie fcr che p l a n r  - L C  algae 
y r o w c h  and it iray b~ t h a t  some of i t  i s  p r e c i p i t a c : ; ~ ~  v i t h  

. . calciur, carbonate to become incorporatad i n t c  rhc 5 - , - -  A r . .  -,- - ; . n t s .  " 
3 i s s o i v ~ a  ;zygen I d v ~ l s  wdrc d ? t ~ r r . i n ; d  to be "very y s c d "  but 
subject to wide s w i r - g s  in s s a s o n a l  variation. Trancpar?ncy 
was iow attributed to silt and  a l g a e .  T h e r e  was a n  a l s a 2  
51oon during the 7is t i r .g  p c r i 3 d  and  chlorophyll 3. I z v ~ l e  
r e a c c s d  norxally. Iio Llurnal *fariations w e r 2  n o t e d -  Tk.2 
s e d i ~ e n t  studies wfr2 r z s t , r i ~ t s d  to a mapping of ths s e d i r ~ n t  
l a y s r  and deternlnlng i t s  characteristics and  v o i u ~ s .  It was 
determined that t h e  lake contained 315 a c r ?  feet of 
f l o c c u l e n t  s e d i m e n t  and 5 9 9  acre feet o f  consolidatec 
secicer.t f a r  a ~ z c a l  d f  91; acrt £ s e t  of sediment. :lo 
c h e ~ i c a i  analysis of t h e  sedinents was u n d e r t a k e n  d u e  C o  
budgzr constraints. The b a c t e r i ~ l c g i c a l  s t u d i ~ s  fzcnd 7.2 
fecal colonies i n  either the l a k ~  cr xell samples. Thz 
:-ackr~phyte study Idantifisd heavy Inf2station w l z k .  4s yLuch 
a s  53% of t h e  s u r f a c e  watEr having  dens^ growth. 
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A d i s c u s s l c n  of a i t e r n a t l - ~ ~  l a k e  , ? , a n a g ~ ~ e n r  t?chniqu~s 
identified "xeed c u t t i n g ,  ::hexical c o n t r o l ,  drzdgicg, 
siltation b a s i n s  a n d  r2wer ~ x r ~ n s i o n s . "  n o t ?  lXll dueilings 
in the l n r . e d i a r 2  arza (but not :he 2 n t i r z  w a t ~ r s h c d j  .r2 now 
c o n n e c r ~ d  to sewers). 

A t  e a c h  annual seeticg a general z l i s c u s s i z n  a s  7 3  :ZE n e x t  
y a a r ' s  weed c 3 n t - o ;  Frogran h a s  taken p l a c e .  As c h ~  ~ z t h o d  of 
!dezd concrol ?as bcen a ~3ntenrious issue wltk. <henical, ~ e e d  
zuttlzg, and d o i n g  nothing having all been t r l , ? d  G - : ~ r  :he 
y e a r s ,  ;nd t h a ~  :his I t s m  rdas t . 3 ~  largesr e x p e n d i t ~ r ?  I n  t h e  
annual L u i q s t ,  it was det~rnlned at the 1990 mfet :ng ts 
2xplorz a T ~ > r e  cr l r s s  per ;ansnt  soiution c o  thz zrcnl=rn.  

r-view of t h z  :?78 f e a s i t i l i ~ y  s t u d y  dzrkr~ine? T.b.at. 
b s c a u s 2  of c o s t s .  3n evaiuatlon ~t t h e  c h e n i c a l  ,: :T.>esit:,zn 
~f t h ~  s s d i ~ , e n t  a a s  n2t c a r r l ~ d  G U S  ~ n d  t h a e  - 2  - , ~ ~ a l u a ~ e  t h e  
f e a s i b i l i t y  and z o s t s  sf >.ny s s d i x e n c  rznoval p r c j r : ~  r':~is 
Inf~rnaticn was critical. In Auquse 1390  $ h e  a n n u a i  -++ting 
therefor2 approvzd  t h e  application f z r  4 'lannizg ; z ~ n i  iron 
=he Wisconsin 3TTR be xadz to determin~ r h 2  roxic q u a l i t i z s  of 
che s e d i n e n t  to u p d a t e  and further t h e  knowlcdg? base cf t h e  
lake. The chroaology zf  th2 g r a n r  request I s  contaln2d in 
exhibit A .  

11. S ~ d i x e n t  Tssting E~th5dology G Results 

After DFJR appro . ra l  of t h e  r r . e t h a d o l ~ g y ,  z i t ; ~ s ,  and  - ' n e n i c a l s  
T O  be  t ; i s t ? d ,  Xquatis Slologists was aei;ct~d 2s 1 : w  kiddsr 
for t h ~  p r o j e c t   fro^. amonq seven firrs s o l i z l c ~ a  - ; l c ! ~  firm 
quotaticns from c x o .  ?3r= ~ a r , p l ? s  W ~ I ?  :;ken :hrz, . iqk :?? i c ~  
3r t h e  f3ur d ~ s l g n a t e d  l ~ c ~ c ~ z n s  Ir, i i z r c n  :f  1341. Ih2 
samples were a n a i y z ~ d  by ET4VIROSCA;J of R o ~ h s c n l ; , l .  ;;I a n d  t h s  
r e s u l t s  a r f  i n c o r ~ o r a t e d  in exhibit b. r l e  ar? ~ d v i s ~ d  ;!:at 
a l l  sampizs s P , o w ~ d  I ~ v s l s  be low (>r far kelcw R C R A  I l r i r s .  Th2  
c o n c l u s l ~ n  drawn t h e r z f s r ?  ~s that s h o u l d  dredgin~ i:? 
d e t e m i n e d  to bz econonlcally f e a s i b l z ,  t h?  c h a n c ~ s  - t  3 

dredging pe r r . i t  bz ing  d e n l ~ d  bocause cf sediment 
contamination is axtremely ;zw and t h a t  t h e  ccntsnts 3f t 9 . l ~  
analysis should s z r v e  as the basis f o r  "s2aim~nt < ? n z l ; - s i s "  in 
any  appllcatlon for a dredging p ~ r n r c .  

111. Wat2r Usage 

'lo f u n d s  wers r e q u i r . e d  f o r  t h s  przparati~n ,f tn? I t k c  1sag2 
ordinancss as crlginally requested due  r o  y r ~ v l c ~ l s  
arrangen2nts f c r  i , ? g a i  rzview and +hz  -xtfrsi:~ i ::-= ~ S S U ?  

_=.ast r h e  g r a n t  d ~ a a l i n e .  Three pr0pose . j  zrz:n2n: - 5  n 3 v e  been 







C1 Section Three - Core Samples 

Sunlmary - ( 'ore ram pic..^ were taken to dcternz~nc r j  ~~ir:arcIc~~~.s. I t~vels qf ?metals andpnlltrta,lrs 
arc. present In thc lcrkr :s s uclrnlent. Ifpr~)senr, drcdg111g ~ ~ o u l d  not he at1 nva~iable option filr 
aquatic weed control. improvmg water quality, und Jeepcnijlg the lake. 7hc di.',.cpo.sol of 
rt'nio~wi st,lirrnet~ls to u lozai Jim? f i e l d  clrtrnnt be dono ~f'thtpre u r ~  nat.ral.r und orherpoi1utanr.s 
present m amounts ~ - ~ ~ ~ ~ J & L ) N R  Iimilx. The c ~ s t  rc.ruic.c. showed chat no f ~ ~ v e l s  excredcd~ht, 

CI DNR Iirnrt,~ ond dredging sti l l  rern~~IYls to hc an oprinn ,for George Lakc. 

b Testing Procedures 

Core samples were taken by Aquatic Biologists. inc. 3 13957 Summit Court, Fond du Lake, Wisconsin 54935 
(414) 92 1-6827 The samples were tested bv Enviroscan 30; West Military Road. Roth~child. M'isconsin 5,1474 
(7 15) 359-7226. A11 analyses were done in accordance with EPh methods (EPA- b0014-79-020, hlarch 1983 or 
SW-846 'Third Edition 

M Location & Pate o f  Core San~plcs 

Core samples were taken in March 199 1 at fnur lncatjons oft he  lake. 
These locations are marked on Map 3-9 

A j  At inlet to lake in rhree feet of water. No hard bottom found as indicated on map 
13) Lacated in northeast bay 
C) Deepest area in George Lake. 
D Located in front of darn 

b Samples were taken only to 15' with the intention that if dredging was considered. a paflial removal of sediment 
down tc! 1 5' would be 50% less than dredging down to the hard bottom at 30'-32' 

Items Tested 
Refer to pages 3-2 to 3-7 for test results 

b Samples were tested for 

b Barium 
Cadmium - - 1 Chromium 

I Lead 

Selenium 

.Mercury 
'l'uc: 
Cyanide 
Tot. Grease:Oil 
Kjeldahl Pi 
.4rnmonia K 
Nitrate N 
Uitrite N 
Total Solids 
Total Ash 
Settleability 
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b a r  l u m  

C a d m i u m  

C h r o m i u m  

c o p p e r  

C y a n i d e  

T o t .  G r e a r e / O i l  

h n a l y t l c a l  N o . :  

X = A n s l y z e d  b u t  n o t  d e t e c t e d  

C U S T  N U M B E R :  G E O R G E  L A K E  

S A M P L E ?  O - ' !  C l l s n t  

D A T E  R E C ' D :  0 3 / 0 6 / q  1 

R E P O R T  D A T E :  @ 3 / 0 2 / 9 1  

A P P R O V E D  O Y :  K M C  
-,,'I h 1.-.. 

D a t e c t  i o n  

U n i t s  L l m i t  1 0 1 - 1 1 - L A C  

R e s u l t s  c a l c u l a t e d  o n  a d r y  w e i g h t  b a s i s .  

,.I! an;ilvses iunductud 111 dccordance wr th Enr iro5cdn Quditv Assurance Program. 
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A 
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N i c k e l  

1 

M e r c u r y  

K j s l d a h l  n 
A m m o n i a  M 

N i t r a t e  N 

N i t r i t e  N 

3 
T o t a l  s o l i d s  

T o t a l  A s h  

A n a l y t i c a l  N o .  : 

X = A n a l y z e d  b u t  n o t  d e t e c t e d  

~ c s u l t z  c a l c u l a t e d  o n  a d r y  w e i g h t  b a s i s  

I 

C U S T  ! J U M B E R :  G E O R G E  L A K E  

S A H P L E D  B Y :  C l ~ s n t  

D A T E  REC'D: 03/06/91 

F - E P O R T  D A T E :  0 4 / 0 2 / 9 1  

A P P R O V E D  B Y :  K H C  
?< h b L-- 
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1 
Aquatic ~ i ~ l v ~ l z i t ~ .  I n c .  

N - 6 3 3  Pins R a a d  
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c U 5 T  N U M B E R :  G E O R G E  L X K G  
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D A T E  n ~ c ' n :  c 3 / 0 6 : 9 1  
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c a d m i u m  

C h r o m i u m  

C o p p e r  

TOC 

T o t a l  S o l i d s  

- 
' Analytical N o .  : 

= n n a l y z o d  b u t  n 3 t  d a t a z t e d .  

s s u l t s  c a l c u l a t e d  o n  a dry v a i q h t  b s a i s  

a 7  Ini  , 3!1 t ' :v~  btil t an  \lid., H,~rhwh~ld. WI 54471 1 tiOU!3W4TArJ !\'cnr!min w b  r:t.rlihcat~un h;o 737053!30 
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1 303 W. MILITARY RD. ROTHSCHILD, WI 54474 1300-338SCAN 
CLIENT INFORMATION 

Turnarouncr T~rrie 

44 Normal 

n Rush 

Date Neeoeo 2 ~ c ; f Z &  -- b e ; \  is1 
O. # I Projec~ # . GPPVLF i-akf, 

* 
I Preapprovcd by La3i 

uote i Reference # --- 
ote Terms and condlllons prlnted on baCh apply. ANALYTICAL REQUESTS 

!use seoarale skeer i f  akcessarvl * 

Sample Type Sample Handling 

(Check all (hat app lv )  W Nonhazardouc, t4 Refr~gerare 
17 Grounawater C! Flammable Work ~n Houa 
, ; Wastewarer C Sicin lrr~tant : : Wear GIoves Q 

5 Hlghty Towc 
! Sol~d Wasle  E Other ( L W C : ! ,  J 
i Oil UiUL , 

% OIhe: 3 ~ o ~ 1 n ~ ~ i  %TE-~ 

- 
No. of ! 

DATE TIME 
Containers SAMPLE 10 
COMP GFlAB 

101 - 1 1  - I RC 

2. G L L ,  L--- 

I 
- -* 

I I I 

F m o r n r n ,  
Ship. a n t  OK7 Y " - ' N  N/A 

I Rec'd Refrlg ? Y N N/A 
- 

- I 
j Seals OK7 Y N N/A 
' Sampies Ieaklng? Y N N/A 
1 Comments. 

I , -- 

I 





C1 A p r i l  2 ,  1991 

Aquatic Biologists, Inc. 
N-643 P i n e  Road 
Birnamwood, WI 5 4 4 1 4  

p A t t n :  J i m  Goheen 

b Re: GEORGE LAKE 

C P l e a s e  E i n c  e n c l o s e d  t h e  analytical results f o r  the sample 
r e c e i v e d  March 6 .  1 9 9 1 .  

A 1 1  3nalyses were done i n  accordance w i t h  E P A  H e t h o d s  (EPA- 
6 0 0 / 4 - 7 9 - 0 2 0 ,  t l a r c h ,  1 9 8 3  o r  SW-846, T h i r d  E d i t i o n ) .  The r e s u l t s  
a r e  reported on  a d r y  weight basis. 

C The c h a i n  o f  c u s t o d y  doccments a r e  enclosed. 

I f  you have a n y  questions a b o u t  t h e  results, p l e a s e  c a l l .  Thank 
you f o r  using Enviroscan C o r p .  f o r  y o u r  analytical n e e d s .  

M S i n c e r e l y ,  

CI1 E n v i c o s c a n  Corp .  

($! ~4 9 ;Ipc,) i , 
Karla M. Coenen  

P ~ n a l y t  i c a l  Chemist 
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September 18, 1991 

A q u a t ~ c  Biologists, Inc. 
N-643 Pine Rd. 
~irnamwood, 'dI 5 4 4 1 4  

A t t n :  J i m  Goheen 

Re: GEORGE LAKE 

R e c e n t l y ,  you requested that samples from t h e  George Lake p r o j e c t  
he a n a l y z e d  f o r  a r s e n i c  i n  a TCLP extract. I n  reviewing the data 
from our  r e p o r t  of A p r i l  2 ,  1991, i: seems t h a t  t h i s  request would 
be a w a s t e  of time and r e s o u r c e s .  Sample 101-12-1CC (~nalytical 
No. 4 7 0 5 4 )  h a d  t h e  highest a r s e n i c  d e t e c t  a t  11.8 mg/kg (ppm) on  a 
dry  weight basis. S i n c e  the sample w a s  o n l y  2 3 . 6 %  solids t h i s  
equates to 2 . 8  ~ n q / k q  an a r e c e l v e d  basis. 

James R .  Salkowski 
L a b o r a t o r y  Manager 

11.8 mg/kg ( d r y  w t . )  X 0 . 2 3 6  = 2 . 7 8  mg/kg ( w e t  w t . )  

Since t h e  TCLP extraction involves a twenty-fold d i l u t i o n  ( 7 5  grams 
to 1 5 0 0  m l )  of t h e  w e t  s a x p l e  a n d  assuming t h a t  - all t h e  arsenic 
present i s  leached, the maximum concentration of  a r s e n i c  in t h e  
leachate can o n l y  be 0.139 m g / l ,  

This i s  f a r  below t h e  RCRA limit o f  5.0 mq/l and t h e r e f , g r e  non-  
h a z a r d o u s  based on a r s e n i c  content, 

T o d a y ,  T d i s c u s s e d  this to Mr. S e n  H e i n  o f  the Wisconsin DNR and h e  
a g r e e d .  He requested t h a t  you submit t h e  above iniormation and 
calculations t o  s a t i s f y  t h e  request of Mr. Rob McLennan dated June 
2 8 ,  1991. I f  you have any f u r t h e r  questions o r  i f  I can  b e  o f  
f u r t h e :  h e l p ,  please c a l l .  

Sincerely, 

Envitoscan Corp .  
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R. A .  Smith & A s s o c .  Inc. 
17400 W. North Ave. 
Brookfield. Wi. 5 3 0 0 4  

Dear Messrs. Doneux,  Johnson :  

Re: George tak2 Rehabilitation P l a n  
Request f o r  Proposal 

I am writing to you upon direction of t h e  Board of t h e  George 
Lake Inland Lake Rehabilitation & P r o t e c t i o n  D i s r r i c t .  We 
have  been advised by the Wisconsin Department cf Fia tu ra l  
Resources that our application for a planning g r a n t  h a s  been 
approved. ( S e e  attachment g r a n t  #1006-1) 

In a c c o r d a n c e  with t h e  g r a n t  requfst ( c o p y  of funding request 
also e n c l o s e d ) ,  we a r e  specifically interested in updating 
a 1978 lake study (summary of which is enclosed) which  
recommended a dredging operation alternative be undertaken 
along w i t h  o t h e r  sediment r e s t r i c t i o n  procedures. More 
specifically, we a r e  interested in engaging t h e  s e ~ . v i c e s  o f  a 
professional consultant to assist u s  in 1. determining the 
prop3r nzthodology a c c e p t a b l e  to t h e  DNR in sampling t h e  
sediment of both t h e  l a k e  and t h e  d i s p o s a l  s i t e s .  2 .  arrange 
f o r  the taking of t h e  referenced samples, 3 .  interpretation 
of t h e  findings of t h e  S t a t e  Lab with regards i t s  impac t  on 
t h e  dredging plan, 

We a n t i c i p a t e  t h e  following schedule: Feb.-Mar. 1991 
selection of c o n s u l t a n t ,  kpr.-May methodology determination 
and sampling, Jun.-Jul. lab w o r k  & analysis, Aug. 
incorporation of results i n t o  study and dissemination. 
We would appreciate your r e p l y  by 2-1-91 on whether you would 
be i n t e r e s t e d  in participating w i t h  us i n  this p r o j s c t  and 
based  on the above ,  an estimate of your costs. 

We are available to discuss this w i t h  you. P l e a s ?  contact 
M e s s r s .  Nolan (414-857-2440), Bloomquist ( 4 1 4 - 8 5 7 - 2 7 3 7 1 ,  
Mallman (414-857-72791. Please direct correspondence to Mr. 
T i m  Nolan 18627 1 0 2 n d  S t r .  B r i s t o l ,  Wi, 5 3 1 0 4 .  

D. W. Bloomquist 
10135 195th Ave. 
Bristol, Wi. 53104 



To Order Merchand~se 1-800-279-0835 

Aquatic Biclogists, I n c .  
J i m  Goheen 
N-643 Pine Road 
Birnamwood, Wi. 54414 

R e :  George Lake Planning Project-Kenosha County 

P e r  our meeting this week with you Mossrs. Mallman, IJolan and 
nyself I would o f f e r  the following: 

A. Per c u r  original R F B  we are most interested in c o r n p l s t i n g  
the study psrformed by your company in t h e  late 7 0 ' s  whereby 
t h e  feasibility s tudy  mad? a number  of r e c o m m e n d a t i o n s  and/or 
alternatives to our continuing phosphate and  siltation 
p r o b l e m s .  In o r d e r  to complete the s t u d y  w e  require your b i d  
for servires to include: 1. determine with t h e  DNR t h e  p r o p e r  
merhodology to use in taking a n d  analyzing core samples of  
t h e  l a k e  s e d i m e n t  and  proposed disposal s i t e s  to conform with 
the requirements of any f u t u r e  dredging project which was one 
of t h e  alternatives in t h e  original study. 2. performance of 
t he  core sampling and  analyzation in contormance with the DNR 
guidelines w i t h  the specific requirement t h a t  the results a r e  
a c c e p t a b l e  to t h e  Wisconsin DNR as the  basis f o r  a "OK to 
dredge or NO dredge" decision a s  it a p g l i e s  to t h e  question 
of sediment c o n t e n t  and d i s p o s a l  requirements. 

B .  We would also be i n t e r e s t e d  in your updating the h r i g i n a l  
study with a new mapping of t h e  l a k e  as  to t h e  contour cf t h e  
"hard bottom" and t h e  p r 3 s e n t  d?pc  of sediment throughout t h e  
lake f o r  comparison w i t h  the  7 8  s t u d y .  This request is w i t h i n  
t h e  scope of the 90-91 Planning P r o j e c t ,  however, we f z e i  i t  
is s e p a r a t e  from t h e  written specifications outlined in A 
above and t h e r e f o r e  should be t r e a t e d  separately. 

We therefore would ask t h a t  a n y  bid from your company b c  
p r e s e n r e d  to t h e  board of the George L a k e  PILP&R D i s t r i c t  and 
include a response to o n l y  A above, o n l y  B above a n d  r h e  c o s t  
of  A & 8 dcne at the same time. P e r  a r z c e n t  t z l e p h o n ~  
conversation, I will meet with you a n d  t h e  DNR in Milwaukee 
at 10;30AM in Milwaukee Feb. 6th. 

I). W. B l o o r n q u i s t  ( T r e a s . )  George L a k e  P I L P & K D  

cc: Messrs .  N o l a n ,  Mallman, Hafferkamp 

DIRECT MARKETER OF ETHNIC HERITAGE MERCHANDISE 
H I G H  QUALITY FLAGS, BANNERS, PINS, WINDSOCKS, ETC. 

ALL IN AUTHENTIC NATIONAL COLORS 
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STRAND 
PSSOCIPTES.  INC 

910 West Wingra Pnve 
Mad~son,  W ~ s c o n s ~ n  53715 
I608) 251-4843 

January 29, 1991 

George Lake I n l a n d  Lake 
R e h a b i l i t a t i o n  and P r o t e c t i o n  D i s t r i c t  
18627 102nd Street 
8ri st01 , W i  scons i  n 53104 

A t t e n t i o n :  Mr. Tim Nolan 

Re: George Lake Rehabilitation Plan 
Request f o r  Proposal  

Dear Mr. Nolan: 

Thank you for the oppor tun i ty  t o  submit a proposal for the above referenced 
p r o j e c t .  We are i n t e r e s t e d  i n  working w i t h  the  D i s t r i c t  on the lake 
r e h a b i l i t a t i o n  project. However, i n  speaking w i t h  you and wi th  M r .  Robert 
Wakeman o f  the Department o f  Natural Resources, it i s  our  understanding t h a t  
t h e  scope o f  the sampling e f f o r t  and the  sample a n a l y s i s  has not been 
determined.  There fore ,  we do not feel c o m f o r t a b l e  s u b m i t t i n g  a proposal for 
t h i s  work. 

The DNR i n d i c a t e d  t o  us t h a t  t h e  scope o f  t h e  sampling e f f o r t  would be 
determined according t o  C h a p t e r  NR 347 of  t h e  Wisconsin A d m i n i s t r a t i v e  Code, 
which c o n t a i n s  c r i t e r i a  f o r  dredging projects.  These requi rernents were u p d a t e d  
i n  1989 and inc lude sampling and analysis  requirements f o r  compounds which 
could include up t o  29 pesticides, h e r b i c i d e s ,  heavy m e t a l s ,  PCBs, and o t h e r  
compounds. Some o f  t h e  analyses may be waived by t h e  department based on 
p r e v i o u s l y  submi t ted d a t a .  However, even if some o f  t h e  a n a l y t i c a l  
requirements were waived,  t h e  analytical costs  f o r  t h i s  p r o j e c t  cou ld  s t i l l  be 
q u i t e  high. Labor and equi prnent costs f o r  sarnpl ing  c o u l d  vary considerably and 
exceed t h o s e  budgeted by t h e  District, depending on the sampl ing frequency 
r e q u i r e d  by the  DNR t o  meet NR 3 4 7 .  

We are sorry t h a t  we are unable  t o  submit a proposa l  a t  t h i s  time. We w o u l d  
be very happy t o  submi t  a proposal once the D M  has determined the scope o f  t h e  
sarnpl i ng e f f o r t .  I f  you have any questions, please do n o t  h e s i t a t e  t a  c a l l  . 
Sincerely, 

STRAND ASSOCIATES , INC . 

Jane M. Carl son 
Project Engineer 



STRAND 
ASSOCIATES INC 

910 West W~ngra Drive 
Madison, Wrsconsdn 53715 
(6081 251-4843 

February 15, 1991 

George Lake Inland Lake 
Rehabilitation and Protection D i s t r i c t  

c / o  Bloornquist's 
10135 195 th  Avenue 
Bris to l ,  Wiscons in  53104 

Attention: Mr. Dennis  Bloomquist 

Re: George Lake Rehabilitation P l a n  
Proposal f o r  Sample Col lect ion  and A n a l y s i s  

Dear Mr. Bloomquist: 

The purpose o f  t h i s  l e t ter  i s  t o  follow up our r e c e n t  t e l e p h o n e  c o n v e r s a t i o n  
regarding our proposed f e e  f o r  the sediment sampl i n g  project. We propose t o  
perform f ou r  cores t o  an average depth o f  e i g h t  f e e t ,  w i t h  samples retained 
every two f e e t  for  1 aboratory a n a l y s i s .  The analyses performed on each  o f  the  
s i x t e e n  samples would be as described in t h e  February 1 2 ,  1991 l e t t e r  f rom 
Kathi Kramasz o f  the Department o f  Natural Resources (DNR) .  Our  f e e  would 
i nc lude sediment sampl i n g  a t  t he  four l o c a t i o n s  shown i n  t h e  O N R ' s  l e t t er ,  
laboratory analysis o f  a maximum o f  sixteen samples ,  and p r e p a r a t i o n  o f  a 
report documenting the methods used and the results  o f  the sediment a n a l y s e s .  
Ten copies o f  the report would be prov ided  t o  t h e  Lake D i s t r i c t .  

Our ;rro=osed f e e  for t h e  =Servo described s c ~ p o  o f  xork i z  2s  f c ?  1 co;:s: 

Labor ( f i e l d  and o f f i c e )  $5,200 
Laboratory  Fees 7,600 
Equipment and o t h e r  expenses 1,300 

TOTAL 514,100 

The proposed f e e  w o u l d  n o t  be exceeded unless there i s  a change o f  scope agreed 
t o  by b o t h  parties or unless a d d i t i o n a l  samples need t o  be analyzed. I f  more 
than sixteen samples need t o  be analyzed, for i n s t a n c e  i f  there  are many 
distinct s t r a t i f i c a t i o n s  i n  t h e  sediments, a d d i t i o n a l  sample analyses w i l l  be 
b i l l e d  a t  $475  each. 

Thi s proposal does n o t  i n c l  ude costs  for sampl i n g  s o i  I s a t  the dredge disposal 
s i t e  or p r e p a r a t i o n  o f  a permit a p p l i c a t i o n  for dredging. We will be happy t o  
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p r o v i d e  c o s t s  for these i terns i f  you wish. I f  you have any ques t i cns ,  please 
c a l l .  I will be i n  t h e  o f f i c e  f o r  much o f  t h e  day Sunday i f  q u e s t i n n s  come up 
d u r i n g  your meeting.  

Sincerely, 

STRAND ASSOCIATES, INC . 

&/sP+- 
Jane M .  Carlson 

cc: Hichael Doran, P.E. ,  SA! 
001 -972 
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b March 4 ,  1991 

Mr. T i m o t h y  Nolan 
George Lake Protection and Rehabilitation District 

b 18627 102nd S t r e e t  
B r i s t o l ,  WI 53104 

I Re : P r o p o s a l  for P r o f e s s i o n a l  Se rv i ce s  

h Dear Yr. Noldn: 

t a p o l o g i z e  for  n o t  g e t t i n g  back t o  you  ~ a r l i e r  r z g a r d i n g  the sediment 
sampling and a n a l y s i s  E a r  y d u r  p r o j e c t .  I f  you have not  yet s e l ec t ed  a 
consultant, 1 invite you t o  review our  p r o p o s a l .  

The c o n r e n t s  o f  t h i s  proposal l e t t e r  s p e l l  out the Scope o f  S e r v i c e s  t o  ha  
provided, t h e  proposed Completion S c h e d u l e ,  t h e  P r o f e s s i o n a l  Fees,  and the 
Assumptions unde r  which this proposal is b e i n g  made. I f  rhe  tsrms of t h i s  
p r o p o s a l  meet vith your approval, we a s k  t h a t  you s i g n  i n  duplicate snd 
r e t u r n  one original to our  o f f i c e ,  Tf you have any questions, p l e a s e  f e e l  
free to c a l l  u s .  

I. PROJECT NAME: Lake Grant Sediment  ampl ling. 

11. DESCRIPTION OF SERVICES TO BE PERFOKMED: 

1. Determine  t h e  p r o p e r  me t h o d o l o g y  ~ c c e p t a b  l e  t u  t h e  O z p a r t m ~ i ~ r  
of Natural  Resources i n  s a m p l i n ~  t h e  sediment of  b o t h  t h e  l a k e  
and t h e  d i s p o s a l  s i t e s .  

2 .  Arrange far the  tak ing  of  r e f e r enced  samples. 

3. Take samples and s u b m i t  them t o  the State Laboratory f o r  
a n a l y s i s .  

4 .  I n t e r p r e t  t h e  findings with r e g a r d s  t o  i t s  i m p a c t s  r>n t h e  
d r e d g i n g  p l a n .  

111. COMPLETION SCHEDULE:  

Uork to be completed by August  1, 1991. 

IV. PROFESSIONAL FEES : 

1. Fees To B e  Received: A lump s u m  of $2,000,00. 



i 
Yr. Timothy Nolan 
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2 .  Frequency of Invoicing: Invoices shall be issued m o n t h l y .  
Payment is r e q u i r e d  within 30 days. The  delivery of s erv i ce s  
or work products may be w i t h h e l d  i f  payment is not  kept  
current. 

3 .  A s  would any  prudent business, we retain f u l l  l i e n  r i g h t s ,  a s  

described i n  Attachment A, which is hereby made a p a r t  o f  t h i s  
P r o p o s a l .  

V, ASSUMPTIONS: 

The determination o f  our f e e s  is based on the following s e t  of 
assumptions. Deviations from these a s s u m p r i o r ~ s  may r e s u l t  i n  a n  
adjustment of  the proposed fees:  

1. The terms of t h i s  proposal a r e  valid f o r  120 days  from the d a t e  
of t h i s  e e t t e r .  

2 .  Lab c o s t s  are n o t  included. 

3. Soil compaction testing is not i n c l u d e d .  

4 .  Additional nr e ~ t e n d e d  s e r v i c e s  beyond those specifically 
described i n  the Scope of  Szrvices s h a l l  constitute e x t r a  work. 

S i n c e r e l y ,  -- -- -- 

Engineering driven by vision. 
'1OoUr~f hh!h ,lbrnbc 

Hrvokl,eld ilbsrsr~iln i j l ~ l i - :  Icn  
11-l-iSb-l:Ti Fax 414 7rl ll8:b 

n i r e c  t& Water Resources R. A. Smith & Assoc.. Inc. 
k tm:O-1-940 Li.qnrer< Planr.er, 4 sunf rc r i .  Ininer:or$ 

Mark I .  Doneux 
L l ~ i ~ ( ~ ~ r n : ~ w n [ d  j p r~~d ' , ~ , !  

Accepted By: 

Signature 

Printed Name 

. -  - 
Date 



N o t i c e  of F . e t e n t i s n  o f  L i e n  R i g h t s  

AS R E Q U I E D  BY THE WISCOSS IN LIYN L.4K. Q. ,A. SMITH 5 ASSClC., i ? lC .  
HEREBY YOTIFI ES O ~ Y T E R  THAT PERSONS O R  CCXPANI ES  FLTRNI SWIKG LALOR 
FOR E X  I N E E R I N G  OR SLrR':EYIN>2 SERI'ICES FGR TH5 COIJSTPL CTLCN ON 
OI.lhTERIS LAND, %4Y FAI'E L T E N  R I G H T S  ON OWNER'S LAKD A h D  BUILDISG 
IF SOT 2.413. T H O S E  EXTITLE3 TO L I E K  RIGHTS,  I N  ADDITION TO THE 
UhTERSIGNED, AKE THOSE iu3IO GIVE THE OhrNER NOTICE II'ITHIN 60 DAYS 
Ak'I'EH THEY FIRST FURNISFI LABOR ClR M4TERI.ILS FOR THE 
CONSTR'JCTION, ACCORDINGLY, OLNER PROBAR:,Y BILL RECEIVE Nd?TLCES 
FROM T3OSE KHO FITRNISH L.4BOR C.R FNTERIALS FOR THE SCWEY'ING OF. 
ENGINEERING S E R V I C E S ,  ATID SEOULD GIVE A COPY OF F.4Cl-I N O T I C E  
REiEI\fED TP THE MORTGAGE LEKDER,  IF ANY. R .  A .  5YITH & ASSOC. ,  
I N C .  A G R E E S  TO COOPERATE WITH THE OWNER !XD THE WTNER'S LENDFR, 
I F  ANY, TO SEE TIMT .ALL POTENTIAL LIEN CLAIMANTS .LRE DULY P A I D ,  
IF U P L I C A B L E .  

R.  A .  SYITY d ASSOC., II<C. 



4141857-2737 
To Order Merchandise 1-800-279-0835 

Ms. K a t h i  K r a s m a s z  
Water Management Specialist 

c c :  Bob Wakeman 

Wisconsin Department of Natural Resources 
PO Box 12436 
M i l w a u k e e ,  WI 5 3 2 1 2  

4 / 9 / 9 1  R e :  George Lake Planning Grant DNR # 1006-1 

Talked to Jim Goheen o f  Aquatic Biologists at t h e  recent Lake 
C o n f e r e n c e  and rsceived a copy  of t h s  l a b  report f rom rhe 
sediment sampling. As we h a v e  a Quarterly Lake meeting coming 
u p  A p r i l  2 6 t h ,  I would like to r e p o r t  to t h e  membership on 
o u r  progress to d a t e .  Frankly, reporting r h e  analysis r iumbers  
means l i t t l e  although I am s u r e  they will be happy co h e a r  
t h e r e  was no m e r c u r y  in t h e  samples. 

A s  c a n s l s t e n t  with our Plannlng Gran t  award WE need to know 
whether t h e  presence o f  those c h e m i c a l s  found would r ~ g u i r e  
t h a t  a n y  s e d i m s n t s  be processed  f u r t h e r  p r i o r  to disposal or 
are t h e y  w i t h i n  limits for farm use a t  t h e  n e a r b y e  sit?. This 
is t h e  part of the o r i g i n a l  1 9 7 8  p l a n  t h a t  was n e v e r  
completed and a najor portion of the DIJR Planning G r a n t  
Funds a r c  being used to f i n d  o u t .  We still have to sample t h e  
s i t e ,  but  can't do t h a t  until we have an ~ n ~ e r p r e t a t i o n  5 f  
t h e  l a b  analysis. We w o u l d  c s r t a l n l y  welcome any  o c h c r  
comments you may have  regarding the a n a l y s i s .  Thlngs such as 
"normal or abnorma l  levels of a particular chemical" f o r  a 
s r n a l i  l a k e  d r a i n l n g  1900 a c r e s  of f a r m l a n d .  "Possible? high 
l e v e l  of copper probably due to y e a r s  of c o p p e r  s u l f a t ~  us2 
f o r  a lgae  c o n t r o l " .  (Don't know anything about  ch2rn i s t l -y  so 
don't know i f  t h a t  is t r u e  or not, b u c  w o u l d  hslp to have 
some comments llke t h a t  f o r  t h e  r e p o r t  to t h e  e l e c t o r s . )  W e  
would consider any of  these anecdotal a n d  accept them a s  
m e a r l y  >ossibilities as I understand E u r t h a r  s t u d y  w o u l d  bz 
required to a r r i v e  a t  hard conclusions on why w e  h a v e  what we 
h a v e .  

Thanks f o r  your help and  would certainly understand if J-26 
is too soon to receive t h e  DNR's interpretation of t h e  sample 
analysis. 

Thanks, 

D. W. Bloomquist Treasurer 
George Lak* Public Inland L a k e  ProEGction & Rehabilitation 
D i s t r i c t  

DIRECT MARKETER OF ETHNIC HERITAGE MERCHANDISE 
HIGH QUALITY FLAGS, BANNERS, PINS, WINDSOCKS, ETC. 

ALL IN AUTHENTIC NATIONAL COLORS 



C1 Section Four - Updated Feasibility Study 

Summary  - .4 l ~ ~ u s ~ h r i ~ i v  ,S'r~dy ~:u.\ ~,o~lducted rn I978 bo rt'vlew varrous rnelhod.~ c)fconrn)/iing 
pmhlcm aqzc(~t~c vtpeeds (7nd lmprovrng M7attlr qziality. .I ltt*rnairvc Iukc water qziality picm 
~ ~ / P ~ I I  C H I S  re1'1~'wed ~nc/l~dcd: /1 re.vrnck wusrc L ontrol, I-urul /and tnanugrmcjlt practrc7c. 3 ,  

b con.crrrrr Iron arosroti L ontml prucl~zo.v. lo MJ L~OSI  ~rrh~rn Iund r t ~ a ~ ~ ~ r ~ q ~ r n e n r  pruuilce c, total LJI f i rst '  
source L ' c M ~ ~ Y I / ,  mnc.rr)phj'{e h c ~ r v ~ x t  1 ~ 9 ,  LIL'VU~ [OH.  .\ ~ d i m ~ n t  coverlrlg, cilld dredgrng. 

,4s part of thrs Cirunt. [he 1978 l.'rcrslbrlriy Stud'. was upduled I { )  r~flect nrw water quairtj duta 
collecbied 1978, od(iitrona1 irc.curnulatlon c!f 's~di~nent,fron~ 1977 lrnd 1989 (vorl 
c80n.rsrvarron practico.~ were tnstltuted i r ~  ~ ~ u c h  of'tlltr ~.c.iter.chtld m I Yay), new rt~~~rintrsns .crnLbe 

Study I nforrnation 
The 1978 Feasibility Studv was conducted bv Env~ronmental Resource Assessments. 1538 Regent Street. 
Madison. It'isconsin 53705, (608)  233- 1 234 The final report analyzing the study and rewewing managernent 
alternatives for George Lake was done by SEWRPC Refer to 4-2 SEWRPC updated the feasibility study in 
Sovzmber 1902 Refer to  4-9 

Dredging Feasibility 
The 1978 SEWRPC report states that "the long-term maintenance of water quality in George Lake requires that 
rhe recommended level of nutrient input reductions be achieved" but "if nutrient loadings are reduced, the 
sediments which have been deposited on the lake bottonl may continue to provide a suitable bottom substrate 
and nutrient source for excessive macrophyte growth and may release nutrients to  the water body. resultins in 
continued poor water quality." 

According to the updated report, "the impact of dredging on water clarity is not clear--dredging may increase 
clarity bv limiting the area of lake bottom that is subject to wind- or fish-induced sediment resuspension; or 
dredging mav have little effect or even diminish claritv as algal growth replaces macrophyte growth " . "This is 
oftnore i~npvn In terms of a limited or. partial dredging option than in rerms of a iarge-scale dredging of the 
waterbody which would place most of the lake bottom beyond the depth c3f plant colonization.". . "For this 
reason. a partial or  limited dredging of the lake should be concentrated in areas of two  to six Feet in depth along 
the northern, eastern, and western shores ol'the Lake to maximize aquatic plant ~ r o w t h . "  

The updated study concludes that ''while dredging is an expensive operation in the short-term, the dredging of 
George Lake is likely to have long-term effects which will extend the life ot'the Lake well into the next century 
Ths  management option should continue to  be considered by the George Lake District Commissioners and 
electors when compiling the manayement plan f o r  George Lake." 



Disposal Site 
.4 local farm located north of the Lake is a possible disposal site for removed sediment. Further study would be 
necessary to insure that all DNR restrictions (or sediment disposal are met Refer to %lap 4- 18 for location uf 
possible disposal site Further study of'this disposal site and considerations for other disposal sites were 
considered too premature at this t ime. 

Estimated Costs 
The capital cost of dredging  he lake to an alerage depth oE I5  feet it as expected to range from 50 8 to 2 4 
m~llion In 1978 1 191 est~nlates for a partial dredging u is "about $1 5 million. or through the purchase of a 
hydraulic dredge which. amort~zed over a 20-year period. might cost $20.000 per year plus $10,000 in 
operational expenses, resulting in a total cost ul'about 5 150.000 plus permitting fees and disposal costs tbr a 
large-scale dredging completed over a five-year penod, assurnlng that the machine is sold or leased thereafter for 

k an amount equal t i t h e  $20.000 per. year repayment cost " 

1 Alternatives 
/ The 1991 SEWRPC srudy otyers three alternatives besides partial dredging or doing nothins at all 

A ltenrrrr I ve Onr? -.Shrnrc- hascd Dr4<dgi??g 
The major shortcomings of this alternative are the limited (50 to 1 00 foot) reach to the dragline. bucket, and the 
access requirement along the lake shore Both cou!d be mitigated by drawing down the lake to the level extant 
prior to the construction of the low-head darn-- that is about three feet." However. ,'the sediment character of 
the shoreline area was muck, which rnay limit thls access. a i  least lint11 stifficient ~naterial 15 removed to espose a 
hard bottom, and limit the effciency of the dragline met hod of dredging. "Other environmental impacts 
associated with such a drawdown would have to be examined hrther " 

A lternarri~ Two -A uqujs~ irt~n q f LVI Hydru111;c IJt-edge 
The ~urchase  of a small hydraulic dredge would reduce custs and would be "more convenient to District 
residents than a 'round-the-clock' contract operation " The estimated capital cost is between $150.000 and 
$250.000 with yearly operating costs estimated at between $10,000 and $20,000. 

Abrmmtive Ihrer -Aqtiatrc P l i v ~ t  Mar?ugemet~r 
This option could be implemented through the purchase of a mechanical weed harvester, which the District has 
done since the 199 1 SEWRPC Updated Report '-Give tha t  the no~~point  source sediment load to the Lake has 
been significant ry reduced ~hrouyh the adoption ut'integr.ated nutrient and pest management pract ~ c c s  and 
conservation tillage practices on the agricultural lands to the west of the Lake. this option may have some merit 
as the rate ot' sedimentation rnay have been reduced However, the Lake would remain a relatively shallow 
waterbod!, and require conrinued maintenance to conrrol aquatic plant growth " 



rnLLI1vrI1 . I ~it - in~ - 
GLOPX UKL NOT FOR PUBLIC DISTRIBU1'ION 

George Lake is a 59 acre lake loca ted  i n  the Tom of E r i s t o l  i n  Kenoslla Count+y. 

The lake d r a i n s  to t h e  D u t c h  Gap Canal. Certain j : e o m n r y h o l o ~ i c ~ L  charact~ristics 

of George Lake a r e  set fort11 i n  TAle 1, tok:,:ether u i t h  tkJc a p p r o x i m a t e  1975 resi- 

[ l e n t - p o p u l a t i o n  of t he  d i r e c r  tributary watershed and a Lrief d e s c r i p t i o n  of l ake  

water q u a l i t y  c o n d i t i o n s .  Map 1 presents a graphic summarv of 1975 land use and 

cover c o n d i t i o n s  i n  t h e  lake w a t e r s h e d .  Most of t h e  wban l a n d  in the t r i b u t a r y  

watershed a r e a  as shown on Ma? 1 is served by s a n i t a r y  sewers althnugh a n  estimated 

56 privatelv-ouned o n s i t e  sewage disposal systems--15 of w h i c h  a r e  l o c a t e d  in areas 

covered by s o i l s  w h i c h  a r e  limited or severely l i m i t e d  for the use of such s y s t e m -  - 
remain in operat ion in the w a t e ~ h e d  area.  

As i n d i c a t e d  i n  Table 2 ,  t h e  existing major phosphorus  l o a d i n g s  to the lake 

are  estimated to o r i g i n a t e  fjom l i v e s t o c k  o?era t ior . s ,  rura l  l a n d  runoff includinL 

a g r i c u l t u r e  and runof f  f r o m  construction a c t i v i t i e s  w i t h  all sources c o n t r i b u t i n g  

about 2 , 2 0  3 pounds of phosphorus a n n u a l l y  . Also as i n d i c a t e d  in Table 2 , urban  

land uses are expec.ed to increase by about twofold under planned year 2000 l a n d  

use condit ions with . 1 extens ion  of t h e  sanitary sewer service area. The estimated 

annual t o t a l  phosphorus load  t o  the lake under an t i c ipa ted  2000 c o n d t i i o n s  is 2,088 

pounds. Unless reduced by t h e  implementation of nonpoint source c o n t r o l  measures, 

pnosphorus 1 ~ ~ c L i n g z  fror, l I v e s t o ~ k ,  rural land  and c o n s t r u c t i o n  activities may be 

expected to c o n t i n u e  to b e  the primary sources of p h o s p h o r u s  to t h e  lake under  

d n t i c i p a t e d  y e a r  2000 c o n d i t i o n s .  The estimated s teady-s ta te  t o t a l  pnosphorus 

concentration d u r i n g  spring overturn under e x i s t i n g  and a n t i c i p a t e d  y e a r  2000 

c o n d i t i o n s ,  as estimated from the water quality s imula t ion  model is 0.24  mg/l  a n d  

0.18 mg/ l ,  r e s p e c t i v e l y .  The Commission r e c o m z n d s  a l e v e l  of 0 . 0 2  w / l  of t o t a l  

2hosphorus  f o r  the p reven t i on  of excessive aquac ic  p l a n t  growth. 



T a b l e  1 

GCOMORPHOLOGICAL AND WATER QUALITY CHAPACTERISTICS OF - GEDRGC LA KC 

Surface Area. . . . . . . . . . . . . . . . . . . . . . . . . . .  59 acres  

. . . . . . . . . . . . . . . . .  Direct Tributary Drainage krcd -1 ,911 x r e s  

S h o r e l i n e  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  miles 

Depth 

. . . . . . . . . . . . . . . . . . . . . . . . . .  Maximum. 16 feet 

. . . . . . . . . . . . . . . . . . . . . . . . . . .  M e a n .  6.4 feet  

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  Volume. - 3 8 9 , ~  acre-feet 

1975 P o p u l a t i o n  of Dirccr Tributary 
. . . . . . . . . . . . . . . . . . . . . . . . . . . .  Hatershedd 460 persons 

G e n e r a l  Exi s t ing  Water Q u a l i t y  Conditions: Occasional. algae blooms; dense 
macrophyte growth; high n u t r i e n t  concent ra t ions .  

a The popu l a t i on  of . , h e  d i r e c t  t r i b u t a r y  w a t e r s h e d  is estimated by assuming a n  
average of 3 . 6 8  , ' r s o n s  pjer dwelling u n i t .  

Source : SEURPC . 



Table 2 

L S T l ; < h T C n  PH'JZ?:-IORUS LOADS TO GEORGE LAm, UNOSHA COUldTY 
TOR 

CXISTI1:G A N D  kl3TICIPATCD YEAR ?DO0 C O N D I T J O H S  

E x i s t i n g  1975 h n t  j c i u z t  ed ?05--- 
- - 

source f ; r tent  = s / y ~ a r  I ' e rcen t  - l b s / y e a r  P e r c e n t  r x t  ent 

43 7 8 

~ c t i v i t i e s  
Sept i c  acres acres 
Sys  t ens  - 56 

systems systems 
u r a l  1,782 4 64 21.1 1,265 314 15.0 

Land acres acres 

Livestock 186 1,228 
animal  
units 

tnospheric 5 9 2 9 
acres 

surface 
u a t e r  

55.6 186 1,228 
animal 
units 

surf ace 
Later 

[ssurnes that the sanitaly sewer service  area  is extended, as recommended in the 
i;oint source element for  t h e  Des Pla ines  R i v e r  Subregional Area, b u t  that no di f fuse  
source contrdls are implemented. 



C x i s r i n ~  and anticipated y e a r  2 0 0 0  p o l l u t a n t  l n a d i n p s  mav be expected ta r e s u l t  

i n  total ?hosphorus c o n c e n t r a t i o n s  in Georce Lake which exceed t h e  phosptiorus level 

estimated to be necessary to m a i n t a i n  w a t e r  y u a l i t y  s u i t a h l e  for recreational use 

and for the maintenance of w a r n  w a t e r  f i s h  and a n u a t i c  life. Measures to c o n t r o l  

livestock u a s t e  c o n t r i b u t i o n s  appear to he the most cost-effective way t o  s u k s t a n -  

t i a l l y  reduce p h o s p h o r u s  loadiws to t h e  lake. In a d d i t i o n  to t h e  proposed 

ex tens ion  i n  sewer service area, Lives tock  waste control and cons t ruc t ion  erosion 

control  ; measures to reduce r u r a l  land runoff of pol lu tan ts  by 50 percent--through 

the implementation of b a s i c  conservation prac t i ces  ; and stream p r o t e c t i o n  measures, 
which  include minimum rural land management p r a c t i c e s ;  
lw-coat  urban di f fuse  source con t ro l  measures--including p u b l i c  education programs, 

l i t t e r  and pet waste c o n t r o l ,  r e s t r i c t ed  fertilizer and pesticide a p p l i c a t i o n ,  a n d  

c r i t i c a l  area protection; and s e p t i c  tank system management, which is also  necessary 

f o r  the p r e s e r v a t i o n  of p S l i c  health a n d  the maintcnancc of drinking water  s u p p l i e s ,  
percent  

should achieve the 9 0  / r e d u c t i o n  in phosphorus loadings  r equ i red  to satlsfy 

the water q u a l i t y  objec t ives .  Extensive urban d i f f u s e  sou rce  p o l l u t i o n  c o n t r o l  

measures, such as irnproved street sweeping, ca tch  b a s i n  c l ean ing ,  leaf c o l l e c t i o n  

5 y  vacum sweepers, improved street maintenance and r e f u s e  c o l l e c t i o n ,  and material 

storage a n d  r u n o f f  c o n r r o l ,  are g e n e r a l l y  n o t  r e q u i r e d  in the George Lake dra inage  

area. 

The estimated s t e a d v a t a t e  total phosphorus concen t r a r ion  i n  George Lake i n d i -  

L a t e s  tk,at t 5 e  Lake has Leen r e c e i v i n g  e x c c r s i v e  n h o s p h o r u s  loadings. If n u t r i e n t  

l o a d i n g s  are r educed ,  t h e  s e d i m e n t s  which have been d e p o s i t e d  on r h e  lake Lottom 

may conrinue to p r o v i d e  a s u i t a b l e  bottom substrate  and n u t r i e n t  source f o r  e x c e s -  

s i v e  macrophyte growth and mav re lease  nutrients to t h e  water bodv, resulting i n  

c o n t i n u e d  poor  w a t e r  q u a l i t v .  If tk,is prob len  is confirmed tnrough further l o c a l  

study, t h e  application of lake  r e s t o r a r i o n  cr rehabilitation p r o c e d u r e s  r h o u l d  he 

c o n s i d e r e d ,  In a d d i t i o n  to t h e  above d i f f u s e  source contra&, ,Appropr ia te  restor- 
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at ion measures may i n c l u d e  dredging, sediment c o v e r i n g ,  aeration, and n u t r i e l i t  

i nac t iva t ion .  The feasibility of these measures would have to he assessed in a 

p r e l i m i n a r y  eng inee r ing  s t u c i j .  Additional manageaent measures, sllch az macrophyte 

harvest ing,  may be used to temporarily c o n t r o l  t h e  macrophyte g r m t h  which may 

interfere with the r e c r e a r i o n a l  use cf t h e  lake .  It s h o u l d  be emphasized, hwever,  

t h a t  the long-term maintenance af water q.~al i t j l  in George Lake  requires t h a t  the 

r*econrnended l e v e l  of n u t r i e n t  i n p u t  reductions be achieved, 

The provision of extended s a n i t a r y  sewer service to t h e  lake watershed would 

i nvo lve  a t o t a l  c a p i t a l  c ~ s t  over  the p e r i o d  of 1930-2000 o f  SLF3LjOoo w i t h  an averagc 

annual o p e r a t i o n  and maintenance cost of f,l1,3co . The 50-yftar present worth cost 

of s a n i t a r y  serer s e r v i c e ,  u s e f u l  i n  comparing rhe long- term c c s t s  of a l t e r n a t i v e  

control neascres is SLQ'I ,  000 with a n  e o u i - ~ a l e n ~  acnual c o s t  of C 3p; 9 00 . The 

dpplication ct d:tfuse source manapement  measures to c c n t r o l  l i v e s r o c k  v a s t e  

contributivns; c o n t r o l  c o n s t r u c t i o n  erosion; reduce  u r b a n  l and  nunoff p o l l u t a n t  l o ~ d ,  

through p u b l i c  education programs ,  l i t t e r  and p e t  x a s t e  control, restr icted f e r t i l -  

izer and pesticide .~nplications, and c r i t i c a l  area protection; and reduce r u r a l  

land runoff p o l l u t a n i  loads to George Lake by &out 50  percenf  t h r o u g h  b a s i c  conser-  

v a t i o n  prac t i ce s  and strean pro tcc t ion  rneasllres including minirnm rwal land manage- 

ment practices, would e n t a i l  a t o t a l  c a p i t a l  c o s t  of about  C;449,.300 , and an average 

o p e r a t i o n  and maintenance cos-t: of a b o u t  $10 ,UUO. T h e  total LO-year p r e s e n t  w o r t h  

cost  of tk,ese diffxse source. c n n t m l  measures, is $472,400 with an equivalent annual 

c o s t  o f  529,7110. The estimated capital cost f o r  i m p l e r n e ~ i t a t i a n  of ir.lake 2 ro tec t ion  

and/or rehabilitation txasures ranges f m m  $5,003 to $739,400. Cvst estimates tor 

a l t e r n a t i v e  p o l l u t i o n  m n t r o l  measures are p r e s m t e d  in Table 3 .  



TCS /pdp 
7 / 6 / 7 8  

CALCULATED AFlNUAL TOTAL PHOSPIIORUS U i A D  TO LAKE GEORGE 

Detail 1975 Land Use 

-E=fE=f 
Woodland 231.96 75.07 

Grain 46.60 12.12 

Hay 173.42 44.86 

O t h e r  Open Land 443.42 105.74 

Comerci a1 

h w  Res. 

Med. Res. 

Hi R e s .  1.00 1 0.90 

C o n s t r u c t i o n  8.79 395.55 

Atmpspher ic  5 9  

1 
29.50 

General 2000 Land Use 

Source E x t e n t  

Row 809,35 

Other Open 455.27 I 108.11 5 - 1 8  

i + 

Lou  Res. 338.21 7 7 . 0 8  3.69 

Construct i on  1 8.79 1 395.55 1 l E . 5 5  

Atmospher ic  5 9 . 0  1 29.50 1.1.41 

I 1 

0.. 59 j ' 

- 
, Total  I 2,087.65 100 - 

Livestock 1 186 / 1,227.60 ' 55 .72 (1  
I I I 

S e p t i c  43.43 ) 1.97 1 )  
- - - 

I 
, - Tot a1 1 2,202;6.!100 i j  

NOTES : 

Atmospheric, l i v e s t o c k ,  and s e p t i c  system loads are  not s i rnulated . 
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