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SMALLY, WELLFORD 8 NALVEN, INC. 
CONSULTING ENGlNEERS AND SURVEYORS 

A p r i l  15, 1988 

M r .  R. Sco t t  Confer  
Palmer Venture 
7184 Beneva Road 
Sarasota, F l o r i d a  34238 

Subject :  Increment V Drainage Ou t fa l l  t o  North Creek 

Our Ref: 2338-20 

Dear Sco t t :  

I met w i t h  Pat H u r t  o f  PBSJ and t h e i r  drainage consu l tan t ,  Tom Shoopman on 
A p r i l  8, 1988 t o  d iscuss conveyance o f  stormwater from Increment V through 
t h e  Oaks t o  N o r t h  Creek. Apparently, the  Oaks rece ived County approval t o  
p lace  48" RCP's i n  South Trunk D i tch  w i t h  t h e i r  o r i g i n a l  approval which could 
severe ly  r e s t r i c t  f low. Therefore, i t  would be unwise t o  count on t h i s  f o r  a 
dependable o u t f a l l .  As an a l te rna t ive ,  r e l o c a t i n g  t h e  o u t f a l l  along Preymore 
S t r e e t  and then south t o  North Creek was discussed. Th i s  would have the  
advantage o f  p r o v i d i n g  a more r e l i a b l e  o u t f a l l  s ince  i t  would not  be i n  
c o n f l i c t  w i t h  o t h e r  land uses (i .e., g o l f  course, road crossings, r e s i d e n t i a l  
l o t s ,  e t c . ) .  I have attached an ae r ia l  over lay d e l i n e a t i n g  these drainage 
p a t t e r n s .  

Upon p l a t t i n g  of t h i s  phase o f  the Oaks, a p u b l i c  d ra inage r igh t -o f -way f o r  
South Trunk D i t c h  and 30 f e e t  o f  road r ight-of -way f o r  Preymore Street  w i l l  
be requ i red .  

I n  o rde r  t o  keep a l l  opt ions open, I would recommend t h a t  Palmer Ranch 
con tac t  A rv ida  Corpora t ion  f o r  the purpose of o b t a i n i n g  drainage easements 
fo r  bo th  a l t e r n a t i v e s  a t  t h i s  time. 

I f  you have any quest ions o r  i f  I can ass i s t  You any f u r t h e r ,  please do not 
h e s i t a t e  t o  g i v e  me a c a l l .  

Very t r u l y  yours,  

Stephen M. Suau, P.E. 
Pro ject  Engineer 

For: SMALLY, WELLFORO & NALVEN, INC. 
Consult ing Engineers and Surveyors 

SMS: j k  
Enclosure 
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SMALLY, WELLFORD 8. NALVEN, INC. 
CONSULTING ENGINEERS AND SURVEYORS 

September 15, 1988 

72211 Bereva Road 

saiasoca riorsaa 34238 

Tel-~hoos 18131 923-1744 

M r .  P e t e r  Putman, P.E. 
Post ,  Buck ley ,  Schuck & Je rn igan ,  I n c .  
1960 Land ings B o u l e v a r d  
Sarasota ,  F l o r i d a  34231 

S u b j e c t :  N o r t h  Creek L a t e r a l  
D r a i n a g e  B a s i n  Management P lan  
( H y d r a u l i c  A n a l y s i s )  

Our Re f :  2338-6-3  

Dear Pe te :  

T h i s  l e t t e r  i s  w r i t t e n  as a  f o l l o w - u p  t o  ou r  meet ing o f  September 12, 1988 
w i t h  Tom Shoopman - Sarasota County Dra inage Consu l tan t  and Don Gal loway - 
Deputy D i r e c t o r  o f  T r a n s p o r t a t i o n  r e g a r d i n g  d ra inage  conveyance t h r o u g h  
The Oaks. 

To summarize, a  c o o p e r a t i v e  b a s i n  management approach between The Oaks, 
Palmer Ranch, and Saraso ta  County was d i scussed  w i t h  t h e  o b j e c t i v e  o f  
r e s o l v i n g  e x i s t i n g  f l o o d i n g  problems i n  The Oaks and Preymore S t r e e t  by  
p r o v i d i n g  adequate  c u l v e r t  s i z i n g  t o  c o n t a i n  pre-development f l o w  r a t e s  
w i t h i n  t h e  c o n f i n e s  o f  t h e  N o r t h  Creek l a t e r a l .  

I t was agreed t h a t  a  t a i l w a t e r  e l e v a t i o n  of 4.0  MSL a t  t h e  c o n f l u e n c e  o f  
t h e  L a t e r a l  w i t h  N o r t h  Creek would c o n s t i t u t e  t h e  downstream boundary 
c o n d i t i o n s  and t h a t  t h e  h y d r o l o g i c  c r i t e r i a  would based upon t h e  25 -year  
i n t e r m e d i a t e  r e g i o n a l  f l o o d .  As I r e c a l l ,  you  had no o b j e c t i o n  t o  
o u t - o f - b a n k  f l o o d i n g  w i t h i n  The Oaks d u r i n g  f l o o d s  o f  l e s s  f requency  
(e .g . ,  100 y e a r ) .  

I t  was j o i n t l y  agreed t h a t  The Oaks would p r o v i d e  adequate c u l v e r t  s i z i n g  
t o  convey o f f - s i t e  peak d i s c h a r g e  r a t e  r e f e r e n c e d  i n  t h e  Mas te r  Dra inage 
C a l c u l a t i o n s  f o r  t h e  Township 38 Club (The Oaks) d a t e d  November 11, 1982 
and p r e p a r e d  by Pos t ,  Buck ley ,  Schuck & Je rn igan ,  I n c . .  

It was f u r t h e r  agreed t h a t  Palmer Ranch would p r o v i d e  adequate conveyance, 
and t h e  a s s o c i a t e d  a d d i t i o n a l  c o s t  f o r  any inc rementa l  i n c r e a s e  i n  t h e  
peak r a t e  o f  f l o w  determined f rom t h e  h y d r o l o g i c  s t u d y  o f  t h e  o f f - s i t e  
c o n t r i b u t i o n s  f r o m  Palmer Ranch prepared by Smal l ,  W e l l f o r d  & Nalven,  
I n c . .  

O f f - s i t e  d i s c h a r g e s  f rom t h e  40 ac re  Glueck 's  s i t e  may need t o  be i n c l u d e d  
i n  t h e  a n a l y s e s  i f  s i t e  i n s p e c t i o n s  i n d i c a t e  i t  d i s c h a r g e s  west t o  t h e  
L a t e r a l .  



Mr. P e t e r  Putman, P.E. 
Pos t ,  Buck ley ,  Shuck & Je rn igan ,  Inc .  - 2 -  

September 15, 1988 
Our Re f :  2338-6-3  

Pe te r ,  I b e l i e v e  I have p resen ted  t h e  c o n t e n t s  and agreements o f  t h e  mee t ing  
a c c u r a t e l y .  P lease i n d i c a t e  i f  you r e c a l l  any a d d i t i o n a l  i n f o r m a t i o n .  
Your c o o p e r a t i o n  i n  t h i s  m a t t e r  i s  a p p r e c i a t e d  and I w i l l  p l a n  on 
c o o r d i n a t i n g  o u r  ana lyses w i t h  y o u r  o f f i c e .  

Very t r u l y  yours ,  

Stephen M. Suau, P.E 
P r o j e c t  Eng ineer  

For:  SMALLY, WELLFORD & NALVEN, INC. 
C o n s u l t i n g  Eng ineers  and Surveyors  

SMS: jk 

c c :  R. S c o t t  Con fe r ,  Palmer Venture 
Tom Shoopman, P.E. 
D.J .  Gal loway,  P.E. 

S M A L L Y .  W E L L F O R D  8 N A L v E N  I N C  . C O N S U L T I N G  E N G I N E E R S  A N D  S U R V E Y O R S  



7 2 2 0  Bencvs Road 

SMALLY, WELLFORD & NALVEN, INC. Sararota Flocaa 34238 

Te(eph0ne 18131 923774d 

CONSULTING ENGINEERS AND SURVEYORS 

September 20, 1988 

M r .  Peter  Putman, P.E. 
Post, Buckley, Schuh & Jernigan, Inc. 
1560 Landings Boulevard 
Sarasota, F l o r i d a  34231 

Subject :  Nor th  Creek Latera l  
Drainage Basin Management Plan 
(Hyd rau l i c  Analys is)  

Our  Ref:  2338-6-3 

Dear Pete: 

I have enclosed t h e  r e s u l t s  o f  the  c u l v e r t  hydrau l ic  analyses f o r  the  
Nor th  Creek L a t e r a l  through The Oaks development f o r  your  review. 

The r e s u l t s  i n d i c a t e d  t h a t  t w i n  48" RCP cu l ve r t s  throughout The Oaks would 
be r e q u i r e d  t o  convey the 25-year peak discharge r a t e  o f  166 c f s  computed 
by t h i s  o f f i c e .  The system based upon the c o n t r i b u t i n g  peak discharge 
r a t e s  from t h e  Master Drainage Calculat ions dated November 11, 1982 
prepared by Post, Buckley, Schuck & Jernigan, Inc .  was a l s o  analyzed. 
That a n a l y s i s  i nd i ca ted  t h a t  a  48" RCP and 36" RCP s ide  by s ide  would be 
r e q u i r e d  i n  a l l  e x i s t i n g  and proposed c u l v e r t  l o c a t i o n s  t o  con ta in  
stormwater i n  t h e  banks o f  the  Latera l .  As agreed a t  ou r  meeting o f  
September 12, 1988, the d i f fe rence i n  cost between 635 l i n e a r  f e e t  o f  36" 
RCP and a  48" RCP w i l l  be borne by the Palmer Ranch. 

The c r i t e r i a  used i n  the  analyses i s  summarized below: 

T a i l w a t e r  @ Confluence w i t h  North Creek = 4  MSL 
A l lowab le  Headwater @ Preymore Road = t12 MSL 

C o n t r i b u t i n q  Area Peak Flow 

Palmer Ranch ( O f f - S i t e )  89 c fs  (PBSJ) 
Gl ueck's Property  (O f f -S i te )  25 c f s  (PBSJ) 
20 Acres Adjacent t o  Latera l  (On-Site) 10 cfs (PBSJ) 

Tota l  Q = 124 c fs  (PBSJ) 166 c f s  (SWN) 

Cu lve r t  Hydrau l ics  were ca lcu la ted  w i th  HEC-5 Manual 
Open Channel Hydrau l ics  were calculated w i t h  HEC-2 Computer Model 



M r .  Peter  Putman, P.E. 
Post,  Buckley, Schuh & Jernigan, Inc. - 2 - 

September 20, 1988 
Our Ref: 2338-6-3  

Please l e t  me know i f  you o r  your s t a f f  concur w i t h  t h e  t e c h n i c a l  
i n f o r m a t i o n  prov ided so we can expedite a j o i n t  r e s o l u t i o n  t o  t he  e x i s t i n g  
f l ood ing  problem i n  t h i s  area. Should you have any ques t ions  o r  wish t o  
d iscuss  t h i s  ma t te r  f u r t h e r ,  please do not  hes i t a te  t o  g i v e  me a c a l l .  

Very t r u l y  yours, 

Stephen M. Suau, P.E. 
Project Engineer 

For: SMALLY, WELLFORD & NALVEN, INC. 
Consult ing Engineers and Surveyors 

SMS: j k  
Enclosures 

CC:  R. Sco t t  Confer, w/enclosures 
Tom Shoopman, P.E., w/enclosures 
D. J.  Gal loway, P.E., w/enclosures 

S M A L L Y  W E L L F O R D  a N A L V E N  I N C  . C O N S U L T I N G  E N G I N E E R S  A N D  S U R V E Y O R S  
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October 27, 1988 

Mr. Stephen M. Suau, P.E. 
Smally, Wellford & Nalven, Inc. 
7220 Beneva Road 
Sarasota, Florida 34238 

Subject: Oaks II Drainage Master Plan 

Dear Steve: 

In response to your letters of September 12 and 20, 1988 concerning the off-site 
drainage crossing the Oaks II property and the drainage plan for the Oaks, we 
have had to research deeply into our files. Mr. Barry Bywalec, our project 
engineer for the Oaks I1 in 1983 has clarified some of the information needed. 

The stormwater calculations dated November 11, 1982 were superseded by a 
HEC-1 analysis performed in June 1983. The revised calculations were a result 
of a request by the owner to delete the three ponds along the drainage route 
from Preymore Road t o  North Creek. Enclosed is a copy of the calculations with 
annotations explaining the data. 

The revised calculations included the Palmer Ranch property, the Glueck 
property and the on site property adjacent to the drainage channel. As shown on 
the hydrograph provided and the runoff summary table a t  the back page of the 
printout, the peak runoff is 73cfs for the combined areas based upon a 25year, 6 
hour storm. 

The revised master plan and the revised calculations were approved by Sarasota 
County as indicated by the attached correspondence. Although the criteria for 
the calculations may not meet current standards, the calculations served as the 
basis of approval and design for the .existing drainage system and address all 
runoff through the site. 

I apologize for the misinformation previously provided to you concerning the 
stormwater calculations. Our files concerning the Oaks I1 project are extensive 
and 1 was not aware of the revisions made to the plan. 

As consultants for Arvida, PBS&J can agree to reasonable engineering criteria 
for analysis of the situation. However, any discussions regarding additional 
stormwater flows across the Oaks I1 property and associated costs will have to be 
with the Arvida Corporation directly. 

R E C  



Mr. Stephen Suau 
October 27, 1988 
Page Two 

Please don't hesi tate  to call should you need any further information or wish to 
discuss the mat te r  further. 

Sincerely, 

POST, BUCKLEY, SCHUH & JERNIGAN, INC. 

C. P. Putman, P.E. 
Regional Manager 

Enclosure 

Cc: Mr. Russ Luce, Arvida Corporation (wlattach) 
Mr. R. Scott Confer, Palmer Venture 
Mr. D. J. Galloway (wlattach) 
Mr. Tom Shoopman (wlattach) 



POST. BUCKLEY, SCHUH h JERNIGAN. INC. 
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February 23, 1989 

Mr. Scott Confer 
The Bay Venture Corporation 
7184 Beneva Road, South 
Sarasota, Florida 34238 

Subject: The Oaks II Offsite Drainage & 
Drainage Easement 

Dear Scott: 

Enclosed for your information is a copy of the proposed easement submitted to  
Sarasota for drainage from the North boundary of the Oaks property to North 
Creek. The plan for the easement includes the anticipated locations of 
additional drainage structures needed to carry the stormwater flows from north 
of Preymore Street to North Creek as indicated by Steve Suau of SWN. The 
purpose of the plan is to show the location of the public drainage easement to 
the County and is not presented as the final design for location of the additional 
drainage facilities. However the facilities shown should be adequate to handle 
the anticipated flows. 

Please don't hesitate to  call should you need any additional information. 

Sincerely, 

POST, BUCKLEY, SCHUH & JERNIGAN, INC. 

zse- 
C. P. Putman, P.E. 
Regional Manager 

Enclosure 

A I A I I Y  WiLCFOCiD i 
N ; s L \ ~ " .  INC  

12-210.00 
CPP6/y 

ENGINEERING PLANNING ARCHITECTURE 



SMALLY, WELLFORD 8 NALVEN, INC. 
CONSULTING ENGINEERS AND SURVEYORS 

March 1. 1989 

M r .  R. Sco t t  Confer 
Palmer Venture 
7184 Beneva Road 
Sarasota, F l o r i d a  34238 

Subject :  PARCEL .RU OUTFALL THROUGH THE OAKS 

Our Ref: 2338-6-3 

Dear Sco t t :  

As requested, I have reviewed The Oaks drainage and easement p lan  prepared by 
Post, Buckley, Schuh & Jernigan, Inc. (PBS&J). Although no hyd rau l i c  
c a l c u l a t i o n s  were prov ided t o  support the  plan, I am con f i den t  t h a t  t h e  p l a n  
as submit ted w i l l  prov ide Parcel "R" w i t h  t h e  needed l e g a l  and phys ica l  
o u t f a l l  through The Oaks. 

An es t imate  o f  c o s t  t o  replace the c u l v e r t  a t  Preymore S t r e e t  and t h e  work t o  
be done "by o the rs "  on t h e  PBS&J p lan would be i n  t h e  neighborhood o f  
$65,000. Th is  es t imate  f o r  cons t ruc t ion  costs and does n o t  inc lude any 
pe rm i t  m o d i f i c a t i o n  o r  a p p l i c a t i o n  costs. 

Although these o f f - s i t e  drainage improvements may be t h e  most unglamorous 
f e a t u r e  o f  t h e  Parcel  "R" drainage system, t h e  importance o f  securing an 
adequate o u t f a l l  cannot be overstated. The a l t e r n a t i v e  m i t i g a t i o n  would be 
t o  p rov ide  a d d i t i o n a l ,  and excessive storage f a c i l i t i e s  i n  o rder  t o  severely  
l i m i t  t h e  p r o j e c t  discharge. 

Please do n o t  h e s i t a t e  t o  g i v e  me a c a l l  i f  you have any quest ions. 

Very t r u l y  yours, 

Stephen M. Suau, P.E. 
Pro jec t  Engineer 

For: SMALLY, WELLFORD & NALVEN, INC. 
Consul t ing Engineers and Surveyors 

SMS: j k  



EXISTING CONDITIONS 

Conveyance S t a t u s :  a ;  l YC 
The s t u d y  area i s  s- a manmade system wh ich  ex tends  

. - -~ar t tF-  o f . - t h e  c a f S a e n c e .  Flows n o r t h  o f  t h i s  

c o n d i t i o n s .  However, d u r i n g  m a o r  f l a ,  ~ l g r r i f i m t *  ffm a r n l " ) m f h f d  

t o  N o r t h  Creek.  A n a l y s i s  o f  t h i s  d i v e r s i o n  i a d i c a t e s  that a~praxiau&I~r 

125 c f s  i s  d i v e r t e d  t o  the N o r t h  Creek during t h e  25-year s t o r m 4 ~  

e x i s t i n g  c o n d i t i o n s .  

Two m i n o r  summits i n  t h e  e x i s t i n g  conveyance system have been i d e n t i f i e d  

These summits a c t  as b a s i n  r i d g e  l i n e s  d u r i n g  t h e  l o w  f l o w  c o n d i t i o n s  and 

check damns d u r i n g  f l o o d  c o n d i t i o n s .  These summits a r e  a t  o r  s l i g h t l y  

above e l e v a t i o n  11.0 MSL and a r e  l o c a t e d  a p p r o x i m a t e l y  5200 and 6600 f e e t  

upstream f r o m  t h e  c o n f l u e n c e  w i t h  N o r t h  Creek.  

S t r u c t u r e s :  

E x i s t i n g  s t r u c t u r e s  w i t h i n  t h e  conveyance system s o u t h  o f  C e n t r a l  Saraso ta  

Parkway a r e  l o c a t e d  sou th  o f  t h e  AIDA V s i t e  and shown on E X H I B I T  1. 

F l o o d  Prone Areas: 

Pro longed f l o o d i n g  has been observed downstream o f  Preymore S t r e e t  i n  The 

Oaks development, and Preymore S t r e e t ,  i t s e l f  has been submerged i n  t h e  

v i c i n i t y  o f  i t s  i n t e r s e c t i o n  w i t h  t h e  N o r t h  Creek l a t e r a l .  

Leqa l  I n f o r m a t i o n :  

Research o f  t h e  County r e c o r d s  i n d i c a t e s  t h a t  an e x i s t i n g  p u b l i c  

r i g h t - o f - w a y  o f  33 f e e t  o f  w i d t h  p r e s e n t l y  e x i s t s  f o r  t h e  conveyance 

system f rom Preymore S t r e e t  t o  N o r t h  Creek. T h i s  document i s  r e c o r d e d  i n  

Deed Book 79, Page 476. 
- 3 - 
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L 1 
TABLE 1 



I W J E ~ ~  PALMER RANCH. A 1 0 1  V 
DRAINAGE OUTFALL TO NORTH CREEK 

I I 
TABLE 2 

DATE: 8 - 3 0 - 8 8  

HYDROLOGIC AND CHANNEL INFORMATION 

01 1 2 7  TWt = 6.03 
0 2 =  1 6 6  Tw2 = 6.95  

Ol - D~SIGM DISCMARGE . SAY ot, 
Ot = WECK DISCIIAIGE . 3 4 1  0% 011 OIOO 

SKETCH 
STATION : 2 t 8 2  

EL. '12 

T W  3.41 
S$ 0.86 f 4.33 

MEAN STREAM VELOCITY = - 
MAX. STREAM VELOCITY' - 

CULVLRT 

or SCRIPTION 

IlNlRANCE 1TPLl 

- 

- 

SUMMARY 8 RECOMMENDATIONS EXISTING CONDITIONS - 1 8 0 '  OF SINGLE 4 8 "  RCf 
PROPOSED CONDITIONS - TWIN 4 8 "  RCP 

,, COMMENTS 

HW ELEV. 

HEADWATER COMPUTATION " 
t 
A < : 
8 

INLET CONT. 
- 1 HW o 

I 

2:: 
3 -( 

o y  

OUTLET CONTROL HW=H + hg -LSD - H I  dC IVITW] ho I L S ~ I H W  
I I I I I I I 



PROJECT: PALMER RANCH, A I D A  V DESIGNER: S"S 
DRAINAGE OUTFALL TO NORTH CREEK 

DATE 8-30-88 

HYDROLOGIC AND CHANNEL INFORMATION 

, 

0, = 122 TW, = 8.51 

02 = 156 T w 2 =  9.01 

( 
O l  - MSIGII olscnantt.  SAY Ot, 

) O1 = WCCR DISCnAnGE . SAY a,,, 011 Olgg 

SKETCH 
STAT1 ON : 9+94 

EL. 3 2 .  

T W  3.53 

MEAN STREAM VELOUTY = - 
MAX. STREAM VELOCITY' - 

CULVERT 

DESCRIPTION 

I E N T R ~ M C I  TYPE) 

T W I N  RCP 122 48" 

HEADWATER COMPUTATION " 
L 
2 

5 
INLETCONT YC- 

3 -1 

0:  

OUTLET CONTROL HW=H + hg-LSo 
H w - 
0 

.85 

COMMENTS 

HW ELEV. 

9.33 

HW 

3.4 

Kc 

.5  

d +D 
_Ei_ 
3.15 

H 

.52 

dC 

2.3 

TW 

3.53 

HW 

0.823.533.53 

ho 

3.53 

L a  



PROJECT: PALMER RANCH, AIDA V 
DRAINAGE OUTFALL TO NORTH CREEK 

OESI(;NER: 

DATE: 8-30-88 

HYDROLOGIC AND CHANNEL INFORMATION 

, 

01 = 110 TW, = 9.6 
Oz' 136 TW2 = 10.5 

Ol  . MSIGII D I s c n m t t .  say ot, 
( a, z wren o l s c w r n o ~  . srr 0% a oIo0 

SKETCH 
1 3 t 7 9  STATION : 

EL. - (PREYM)RE SIREET) 

T T  

MEAN STREAM VELOUTY = - 
MAX. STREAM VELOCITY = - 

C U L V E R T  
O E S C R l P T l O N  

I L N ~ R A N C L  TYPE] 

TWIN RCP 

NS - 50 '  OF 76" x 48" ERCP 

110 

( in)  

76x48 

HEADWATER COMPUTATION 

COMMENTS 

HW ELEV. 

10.47 

" 
5 

$ 

INLETCONT. 
C *  

3 -1 

O: 7 

.9 

OUTLET CONTROL HW=H+ b - L S ,  

HW 

3.6 

& 

.5 

dc 

2.5 

ii 

.72 

!&! 
2 

3.25 

TW 

3.10 

ho 

3.25 

L S ~  

0 

HW 

3.97 
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L E N D  - -- 
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INTERMEDIATE RErllONAL f-LOOD - 
-- - --- - - - - - - - - - - - - OF REA40NABLE EXPETCTANW - - - 

- - -- - -- - - - -- - - - - - - - - - -- A- - 

CGZo45 5 E C T 1 0 N  L O C A T I O N  
- - - - - 

- -- -- 
ACCUMULATED FWWe 
INTERMEDIATE R E O ~ O N A L F - L O O D D ~ ~ C W R C I T / -  - - -  

~ANDARD PROJECT FLOOD W I S C H A ~ O ~  

- -  - - - - 
- I - .  - 
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- x I W r O  u - 
k -  W 

-- 
- - - -- - --- - - - --  - - - - - .- 

I 
- m L) 

-- - - - - 

_'I , - - . -- ~ 
- -  - -  -- - -- - - - - - - - . -- - - - -  -- - 

-- - -  - 

a I d 
? i n ,  

- -  u O L 1  a 
- --- - I- 

- - - - - -- - -- -- - - -- -- -- - - - 



EXHIBIT P 





8 / n 
. I"  .61 

8 .73 .76 
ti .RJ .% 
8 .., q:, .W, 
8 . rlir ,..# i .9r 
9 EW[, :~L  
5 KRIt6L 2 .5 
8 0.0 u.m7 
8 0.U:IE 0.M5 
a ~1.m 0 . 0 ~  

0.l4 0.162 
ti I .  0.244 
8 i:!..33 u .i55 
b 0.cA4 0.6% 
8 I .  0.871 
8 U.W, 
8 [l.Y7fi 0.5% 
9 LNtlm 
' .Y;Pi ' ' I  1 if, 3 .&I 
6 hFZ;lAfi 2 [fi 3 4 1:;.[1 
6 K W F  1 @ 5 .124 
6 NWF 1 07 3 .1M 
b RESR'R 2 07 3 1 14.5 
bMHUW4 & I 5 3  
8 2 3 1 14.0 
6RWHiZi4 U 6 4 1 5  
6 RLMH 3 M1 5 2 I!&!. 
b NMlR i UR 3 .EL5 
6 WJWR 2 2 3 113.0 
6 KlWJFf 1 UR 4 .m 
b W : m 4  R 1 4 3  
tAIPNfl4 E l i 1  
hk iCH 3w 1 L r n .  

A MYIFF 1 E 10.073 
f* kEI,W!E X i R  1 3 12.5 
tt M#IHWI 4 V> 2 3 1 
b N M F  1 10 2 0.s 
6 m m :  1 u 2  3e.o 
b A[IDHlTl 4 10 1 3 2 
I; RE#% 2 NU 2 1 EIO. 
b W F  1 11 2 .@ 
6 2 11 2 3 2.5 
6 W i l T 1 4  1 1 3 1 2  
b h W 1  i? 1.1% 
6 ESl& 2 l2 1 3 14.0 
G REm 3 m 3 4 .Wl. 



f , ;L,: i . ib4 1 2 4 2 1  
t h':.NR 1  13 2 .07 
b RC:4.& 2 13 2 3 15.0 
6 KIWF 1 14 : .my 
L, 4[![.sM1 4 14 ? ': 4 
6 kf:.vcf: ? 14 4  5  14.5 
h M P X R l  1 i . W (  
6 KWF 1 l5 4  .031 
b MMYO 4 5  b 2  
E w,u'iY: 2 15 2 3 13.11 
6 MNnT14 15 1 4  2 
6NW1M14 1 5 2 1 3  
5 KIMikF 1  15 1 0.07 
6 R E W  3 1 5 1  2W. 
b M Y I Y D 4  1 5 2 3 1  
b Erfn 3 N., 1 2 KW. 
6 KIWF 1 16 3 0.U?, 
h W L m 4  1 U 3 2 1  

!t.;L,;,$ 

7 ii%hW b .5 
7K)(P(lT? UFI 160.0 

EMW 1 
7 HWT i i6 16 n.n 

UULW 1 
NX! 2 

WUITIW ILWIK~ DPER~~TIUI IH[IW MIN 11% I K ~  = .a ~m 10 

w?~;TllF (mTM DYWITIlli i?m fRDH S l w T l R  5  TO SEW@ 16 RECCRO I D  
STRRTIK TIE = .a, RAIN DEPTH = B.UU &IN W(RIIW= 1.m WIN IME MI.= I Mr. w r .  m= 2 
RiimEtrC MI.= 1 STW M.= I MlN TIK INXfKHT = .25 H;U(S 

H* WNlK - WTH 1 IKLOW WW7SbVH WUL ITJHWTED @K EMFlM (IT 6.9 GS, 26.76 % ff m. 

*r* W I N  - REW 2 IKLM HYORW Nuf TRiWTED WE W L M  01 7.N ITS .  Z.6: 2 ff PUK. 

*** W I W  - K W H  3 IHLM ~~ WUL TMTD BASEFLM AT 7.63 CFS, 15.a Z ff m. 





It:\! XEO [rj-111-8 f i 4 7  W T H  E E K  LArmAL HY[HWO[;IC WKIS 
El! PI: lhp( .?I 

"* WIN[; - 1611)1 1 IlFLOU IMY(UGRRM WIM IRiMlD W WFLM 41 7.21 ai, N.07 t IF W. 

WIK; - rn 2 ISL~X' mmw WJHE RWAW m WFLM RT 7.37 as, 17.71 :: (r PM. 

*** WlIN[; &Ki 3 RTT-KIN ( o m . ( C )  WRTEK TIM U.W, WtIW EUXIM; %IN TIE I W W T  ** 
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5.Ml 
?.%I 

1o.w 
l?.T,I 
15.lU! 
17.'tIl 
2u.m 
. , &  &.Ji 

%.or1 
27.50 
~ l , , l l ~ : l  

.&.';,I 

.5.1#1 
3 .!a 
4.w 
42.51.: 
%.IN 
47.w 
9i.M 
2 .'0 
55.iNI 
57.50 
fii .1:0 
b?.fd! 
fi.iIO 

5: .% 
7v.M 
-. ,:< 
li. ill 



m a  T M ~  1 - wmml wus rc s~m rwr wtxrrur m x  I~TNKTILK, IN TK am P W ~ I  

:'i ! ,:Mi*) #TEE THE RM @I'~IX ILK MI Mlf ((r?) WVN5 IHDICAIES A FLAT TW MfW'r 
A @STION W(?) WIDITES fl KrWXWY HITH RM A5 MI POIHI.) 

i nwrrws R R ~ N  MIEC MIN PRECIPIIRII(M PW( DISmWiiX 
gfiixT\KZ [INIm MIW 7mE ml$T wF .. . . . . . . . -. -. -. . -. . . . .. .. .. .. . .. .. 

I WEAI1l.M RREA # CW IlCXEU BEGIN RHOlWI W4110N lYIU.Hl ELMilIlH TIE Roil MIf 
(Sll ill) is) (Ni ilk) 1 (IN) (Fij (tf) iffS) (Mi 



WY TRSTE I - SFXLE[:TEU RE'NTS ur STNM AND W~JTIK ~blm I&TRUCTIW IN TIE OROEK F W ~ ~ E O  
i j  SIN(*) RTTR TH PEPK DI:MXX TIK AND ME (US) WLK IMlIMlES A FLAT TF liW&W 
h WSTIM W(.,~ IMIMTES A iNWWll HIM fW K LKT F'6IHT. 1 

SEi:Ili:N/ 'ITWI> MIN RNTEC MIH PtrCIYITRiIM EM DIS[W 
s.RLcTURE WIW T I *  RWf ...................................... 

~it ~ Y C T I I : N  w 8 DN' I m n  WIN WNI ~ ( ~ T I M  MUM ~ T I M  TIE MTE MIL 
iS(i H I 1  (mi (H?i (IN') (Mi (IN! (FT) ( (55) (Fa1 



WY T W  1 - - U C T E I I  EXTS UF S T W  WJ MWTIUE i?XNTKL I)(ITB.tTlLN; I N  T H  amER Y E F f f M D  
l a  '5TW[*) WTEK TK W D I i M T  TIE IW RRATE (CFS! ME5 I)(IICAIEE A FLAT IF K $ W H  
4 MSTIN wcri IMI~ATES e w m  HITH EM AS NT W I N T . ~  



R2li XO @-Di-& Ct8:47 N T H  CREEK LAW lMYmUGIC IWli\?,l'l 
hZU !?, @!$U(.2) 

W M Y  TRME 2 - SELECTED WIFIm ATT-KIN ROYH filllTIl#X IN LaXY iC 5lIYD(HD N U J I I W  ENTXOL IHSTRU711HS 
(A :IN(%) ma WLUE l g ~ ~  W~IN) IHOICAIES A HYW~I'W T W A ~  HI R WLF ~ I H ;  BASE .' ilc: (6 KN 

A w I r n  IYY~((?) m ~ F . ( U )  INDIMIPS rwum U J T ~  UVTW LIHITS, SEE m 1 m  WI~)  

MWMH INFURW\IIM RWTIH; M E &  PW 
OITFLMl UOlUE WIIN IT&- P lYn R PW( $4 hT1- 

UJIFLW INIEXU.MR HE- WE TIK ATIW -mEi-- L N T H  BRI lU  @EM KIN S T I R  KIK- EC -!iW-- 
Ill i€HI;IH FW TIM PEW TIK PEAK 71% FLDl 1M.X (I 033 KW FKT(R O / I  (Kj SSEF IY2 IIRTIC 

(Fl) ([ISj (I&) (ffSj (WJ jFS) (HR) (FS) (1Nj (HR) (XI (K) (K*) (ZC) (c) (W 



W Y  T n t l i E  3 - O I W Z  (ES) 81 XPGTIW PIU STWNRES FOR #L ST&% #O #KFMKS 

ni,l InHi WIM 
SW.TLW iYdn S T M  tlW3.S .......... 

I:( (SO n u  1 2 





EXHIBIT a 

* U.S. WW am ff E K I m  
TIE m @ l l :  WIrnING m ' 

* 603 :TW SIRELT. %IIX D 
* WI:, C&IFablIA %lE 

* (416) 444-21% (FT5) 44kLlC5 * 

JI I X ~  IN NIW In1R SRT KIKII: WINS o m FQ 



X1 . I  B.Kd 17.ikN BI.IXVI %.ON %.0M %.W< .NtI .W .NU 
iX l . ?  I 12.91111 17.~01 9.m 32.m 5.lW 4.1W 4.211 %.MI 
I 5.liul h7.W 9.4Oi1 a1.W) V.O.l! 114.Di!:I .NC .ON .MI .OO0 

01 I :  %.lrz 74.uCl1 .0:V1 ,001 .MI .WJI .UYI .N11 .MI 
XI IS.~I:CI 1 0 . i ~ ~  I P.NKI i n :  1a .w~ is.011 .OOU . m ~  .KC 
[X l2.m .Wl 1 . 8  3.Wl 7.mi 8.llll 4.W 1l.Dm 4 .  15.Onl 
a? 4.4N B.lW 7 . N  5 . 1  10.m 27.WJ I 5.!W 14.200 41.WKl 
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n WNH ~REEK L R T ~  (FILE rum = ~ . M I )  
T~mOfiAIXIi: RNWWII; 
73 25 tW STMN - 5 T W  %UEI:T ROOD 

J1 I:KI i. IN NIW IDlK STRT KTRIL WIN U El FQ 

Mlf- &TEkIX i*) AT LEFT @ Wii-SECIION MEEK IIYIICRIES M5W IN W W  W, iIST 



Yl,Nl t C H  ELTRO EUS ELMIN U WXL WIK EG 1N*5 UCH KFA .01K 
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EXHIBIT 4 

HHWlllI+lWHLYIWHIIXIHXLHI 

4 U.S. wt xms a MIWS 
* M W I C  DGI)EMIN; IMH 

8)9 SEmO SRET.. SUITE D I 

WIS.  W_IF&fll~l 95516 * 
(~16) W - Z ~  (nv 443-2115 x 

H*~~iXl;~).I**UHHUIIUI*IHWIIHHIHIIXHIX 

KC: YELEffl  i!ATTE[, NiN 76 WED W 1984 
E T Ol,U?,03,U4,[r,,06 
liNIFI(NIOH - 5I,51,tJ2,53,54,%,56 
IW-PC-KT WP;IlX lY.UK? 1% 

W * * . * * " l * + t * H * " H t * * H W ~ H I U X * H I W I H m  

THIS RN EXEclmu OR-%-& 

T1 MRTH IKEK LRTEM ((FLE ME = H]RTMX.MT:) 
1: W:MCII: M Y %  
T: ;!5 7ii FL%Ki - INTUMEIiIkIE &61[M FLN! 

dl 1MN INO NIW IUIR STRT K I R I G  WINS U El FQ 







31 INrX IN NIWJ IUIH STRT KTftIC I .  O liS3 FQ 

THIS Wi EEMTEG #3-XI-a 

-- 
HIE- AldEL:I!,K (*) R i  LEFT UF (XRS-SECIIW MBER 1KIIMit.S MS'M IN C J M Y  F mR LIST 



SIN1 ( 1  ELI# ELLC 

l . !  ii!.isi .m .m 
1b.illC1 711.m .M .a 





MlE 'EIW 2.33 WILE- 1 H.1 P H I 1  ON X5 PARO 
NOTE 5ICMI- 2..Q0 FWIE= ? I(;EL B(LSEU M f i  IM 

MITE CXNI: ii.Iw ~ I L E =  1 m RI f i  cm 
KITE YW- 12.(rW PROFILE= 2 LlSU WSO M rs WD 

KITE YiHk 13.7B WILE= 1 #El WD M X5 CPBI 
HITE XLW 1DBI WILE= 2 Kfl WXO R( h5 WYln 






