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7220 Beneva Road

SMALLY, WELLFORD & NALVEN, INC. f:;::;:(‘:;;::::g
CONSULTING ENGINEERS AND SURVEYORS

April 15, 1988

Mr. R. Scott Confer
Paimer Venture

7184 Beneva Road
Sarasota, Florida 34238

Subject: Increment V Drainage Outfall to North Creek
Our Ref: 2338-20

Dear Scott:

I met with Pat Hurt of PBSJ and their drainage consultant, Tom Shoopman on
April B, 1988 to discuss conveyance of stormwater from Increment V through
the Oaks to North Creek. Apparently, the Oaks received County approval to
place 48" RCP’s in South Trunk Ditch with their original approval which could
severely restrict flow. Therefore, it would be unwise to count on this for a
dependable outfall. As an alternative, relocating the outfall along Preymore
Street and then south to North Creek was discussed. This would have the
advantage of providing a more reliable outfall since it would not be in
conflict with other land uses (i.e., golf course, road crossings, residential

lots, etc.). 1 have attached an aerial overlay delineating these drainage
patterns.

Upon platting of this phase of the Oaks, a public drainage right-of-way for
South Trunk Ditch and 30 feet of road right-of-way for Preymore Street will
be required.

In order to keep all options open, I would recommend that Palmer Ranch
contact Arvida Corporation for the purpose of obtaining drainage easements
for both alternatives at this time.

If you have any questions or if I can assist you any further, please do not
hesitate to give me a call.

Very truly yours,

=g M=

Stephen M. Suau, P.E.
Project Engineer

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

SMS: jk
Enclosure
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! “ SMALLY, WELLFORD & NALVEN, INC. ::;:;a f;c:;:;z::iii
JE& CONSULTING ENGINEERS AND SURVEYORS ;

September 15, 1988

Mr. Peter Putman, P.E.

Post, Buckley, Schuck & Jernigan, Inc.
1960 Landings Boulevard

Sarasota, Florida 34231

Subject: North Creek Lateral
Drainage Basin Management Plan
(Hydraulic Analysis)

Qur Ref: 2338-6-3

Dear Pete:

This Tetter is written as a follow-up to our meeting of September 12, 1988
with Tom Shoopman - Sarasota County Drainage Consultant and Don Galloway -

Deputy Director of Transportation regarding drainage conveyance through
The Daks.

To summarize, a cooperative basin management approach between The Oaks,
Palmer Ranch, and Sarasota County was discussed with the objective of
resolving existing flooding problems in The Oaks and Preymore Street by
providing adequate culvert sizing to contain pre-development flow rates
within the confines of the North Creek lateral.

It was agreed that a tailwater elevation of 4.0 MSL at the confluence of
the Lateral with North Creek would constitute the downstream boundary
conditions and that the hydrologic criteria would based upon the 25-year
intermediate regional flood. As I recall, you had no objection to
out-of-bank flooding within The Qaks during floods of less frequency
(e.g., 100 year).

It was jointly agreed that The Oaks would provide adequate culvert sizing
to convey off-site peak discharge rate referenced in the Master Drainage
Calculations for the Township 38 Ctub (The Oaks) dated November 11, 1982
and prepared by Post, Buckley, Schuck & Jernigan, Inc..

It was further agreed that Palmer Ranch would provide adequate conveyance,
and the associated additional cost for any incremental increase in the
peak rate of flow determined from the hydrologic study of the off-site

contributions from Palmer Ranch prepared by Small, Wellford & Nalven,
Inc..

Off-site discharges from the 40 acre Glueck’s site may need to be included

in the analyses if site inspections indicate it discharges west to the
Lateratl.



Mr. Peter Putman, P.E. September 15, 1988
Post, Buckley, Shuck & Jernigan, Inc. -7 - Our Ref: 2338-6-3

Peter, 1 belijeve 1 have presented the contents and agreements of the meeting
accurately. Please indicate if you recall any additional information.

Your cooperation in this matter is appreciated and I will plan on
coordinating our analyses with your office.

Very truly yours,

Stephen M. Suau, P.E.
Project Engineer

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

SMS: jk

cc: R. Scott Confer, Palmer Venture
Tom Shoopman, P.E.
D.J. Galloway, P.E.

SMALLY., WELLFORD & NALVEN INC o CONSULTING ENGINEERS AND SURVEYORS
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. I n SMALLY, WELLFORD & NALVEN, INC. T e res
LR cONSULTING ENGINEERS AND SURVEYORS

September 20, 1988

Mr. Peter Putman, P.E.

Post, Buckley, Schuh & Jernigan, Inc.
1900 Landings Boulevard

Sarasota, Florida 34231

Subject: North Creek Lateral
Drainage Basin Management Plan
(Hydraulic Analysis)

Qur Ref: 2338-6-3

Dear Pete:

I have enclosed the results of the culvert hydraulic analyses for the
North Creek Lateral through The Oaks development for your review.

The results indicated that twin 48" RCP culverts throughout The Oaks would
be required to convey the 25-year peak discharge rate of 166 cfs computed
by this office. The system based upon the contributing peak discharge
rates from the Master Drainage Calculations dated November 11, 1982
prepared by Post, Buckley, Schuck & Jernigan, Inc. was also analyzed.

That analysis indicated that a 48" RCP and 36" RCP side by side would be
required in all existing and proposed culvert locations to contain
stormwater in the banks of the Lateral. As agreed at our meeting of
September 12, 1988, the difference in cost between 635 linear feet of 36"
RCP and a 48" RCP will be borne by the Palmer Ranch.

The criteria used in the analyses is summarized below:

Tailwater @ Confluence with North Creek = 4 MSL

Allowable Headwater @ Preymore Road = 112 MSL
Contributing Area Peak Flow
Paimer Ranch (Off-Site) 89 cfs (PBSJ)
Glueck’s Property (Off-Site) 25 cfs (PBSJ)
20 Acres Adjacent to Lateral {On-Site) 10 c¢fs (PBSJ)

Total ¢ = 124 cfs (PBSJ) 166 cfs (SHWN)

Culvert Hydraulics were calculated with HEC-5 Manual
Open Channel Hydraulics were calculated with HEC-2 Computer Model




Mr. Peter Putman, P.E. September 20, 1988
Post, Buckley, Schuh & Jernigan, Inc. -2 - Our Ref: 2338-6-3

Please let me know if you or your staff concur with the technical
information provided so we can expedite a joint resolution to the existing
flooding problem in this area. Should you have any questions or wish to
discuss this matter further, please do not hesitate to give me a call.

Very truly yours,
! i

Stephen M. Suau, P.E.
Project Engineer

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

SMS: jk
Enclosures

cc: R. Scott Confer, w/enclosures

Tom Shoopman, P.E., w/enclosures
D.J. Galloway, P.E., w/enclosures

SMALLY. WELLFORD 8 NALVEN. INC s CONSULTING ENGINEERS AND SURVEYORS
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ol UANGINGS WOULEVARD, SUTE 361
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October 27, 1988 A

Mr. Stephen M. Suau, P.E.
Smally, Wellford & Nalven, Ine.
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 Il 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 II 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 reguest by the owner to delete the three ponds along the drainage route
from Preymore Road to 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 at the back page of the
printout, the peak runoff is 73c¢fs for the combined areas based upon a 25-year, 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 eddress all
runoff through the site.

I apologize for the misinformation previously provided to you concerning the
stormwater calculations, Our files concerning the Oaks Il 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 eriteria
for analysis of the situation. However, any discussions regarding additional
stormwater flows across the Oaks Il property and associated costs will have to be
with the Arvida Corporation direetly,
ReEC: .

CT 2 8 1988
SMALLY V2160708
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Mr. Stephen Suau
October 27, 1988
Page Two

Please don't hesitate to call should you need any further informstion or wish to
discuss the matter further.

Sincerely,

POST, BUCKLEY, SCHUH & JERNIGAN, INC.

428

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

Enclosure

ce:  Mr. Russ Luce, Arvida Corporation (w/attach)
Mr. R. Scott Confer, Palmer Venture
Mr. D, J. Galloway (w/attach)
Mr. Tom Shoopman (w/attach)

12-210.00
CPP5/PP



POST, BUCKLEY, SCHUH & JERNIGAN, INC.

130 NORTH TAMIAMI TRAIL
‘ SARASOTA. FLORIDA 34136
(B13) 9544036

February 23, 1989

Mr. Scott Confer

The Bay Yenture Corporation
7184 Beneva Road, South
Sarasota, Florida 34238

Subject: The Osaks II Offsite Drainage &
Drainage Easement

Dear Scott:

Enclosed for your information is a copy of the proposed emsement 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.

T

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

pon |

Enclosure
REwoiviD D l
' MAR 0 1 1583 J\
SMAILY WELLFORD ¢
NALVER ENT
12-210.00
CPP6/y

ENGINEERING « PLANNING +» ARCHITECTURE



’ 7220 Beneva Road
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I ."r‘| SMALLY’ WELLFORD & NALVEN, INC. Sarasota, Florida 34238

P Talephone: (813) 923-7744
BRERE CONSULTING ENGINEERS AND SURVEYORS

March 1, 1989

Mr. R. Scott Confer
Palmer Venture

7184 Beneva Road
Sarasota, Florida 34238

Subject: PARCEL "R" OUTFALL THROUGH THE OAKS
Qur Ref: 2338-6-3

Dear Scott:

As requested, I have reviewed The Oaks drainage and easement plan prepared by
Post, Buckley, Schuh & Jernigan, Inc. (PBS&J). Although no hydraulic
calculations were provided to support the plan, I am confident that the plan
as submitted will provide Parcel "R" with the needed legal and physical
outfall through The Qaks.

An estimate of cost to replace the culvert at Preymore Street and the work to
be done "by others" on the PBS&J plan would be in the neighborhood of
$65,000. This estimate for construction costs and does not include any
permit medification or application costs.

Although these off-site drainage improvements may be the most unglamorous
feature of the Parcel "R" drainage system, the importance of securing an
adequate outfall cannot be overstated. The alternative mitigation would be
to provide additional, and excessive storage facilities in order to severely
limit the project discharge.

Please do not hesitate to give me a call if you have any questions.

Very truly yours,

%*‘(Q\,_ M. <See

Stephen M. Suvau, P.E.
Project Engineer

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

SMS: jk




EXISTING CONDITIONS

Conveyance Status:

1l
The study area 1is semoimedsbge 2 manmade camsapaise system which extends

approximately fgIGGO‘ feet northward from its confluence with North Creek, xc

Th#s‘-‘ 1%&&8[’“ i » 3 L 4= ptC\JJ Dy
A\ Abjmiﬁfﬁjfﬂn

approximatelimd Ol feot--north —of - the comfluence. Flows north of this

conditions. However, during major floods; stgnificant  f¥ows" are-d¥verted
to North Creek. Amalysis of this diversion indicates that approximately
125 cfs is diverted to the North Creek during the 25-year storm umder

existing conditions.

Two minor summits in the existing conveyance system have been identified.
These summits act as basin ridge lines during the Tow flow conditions and
check damns during flood conditions. These summits are at or slightly
above elevation 11.0 MSL and are located approximately 5200 and 6600 feet

upstream from the confluence with North Creek.

Structures:

Existing structures within the conveyance system south of Central Sarasota

Parkway are located south of the AIDA V site and shown on EXHIBIT 1.

Flood Prone Areas:

Prolonged flooding has been observed downstream of Preymore Street in The

Daks development, and Preymore Street, itself has been submerged in the

vicinity of its intersection with the North Creek Tateral.

Legal Information:

Research of the County records indicates that an existing public
right-of-way of 33 feet of width presently exists for the conveyance

system from Preymore Street to North Creek. This document is recorded in

Deed Book 79, Page 476.
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PROJECT: PALMER RANCH, AIDA V DESIGNER: SMS
DRAINAGE OQUTFALL TO NORTH CREEK
DATE: 8-30-88
HYDROLOGIC AND CHANNEL INFORMATION SKETCH
s sTamon : 1407
. £l 212
AHVI' /
Q = 127 W, = 5,25 3a/‘ w 3.4
Q, = 166 TW, = 5. 63 50'051% 3.83
2 = 166 2= 2:63 €L.2.34 L= L 18] 87 T
G, » DLSIGN DISCHARGE , SAY Ogpe ) MEAN STREAM VELOCITY=
( Q, = GHECH DISCNARGE , SAY Q.. OR Q. MAX. STREAM VELOGCITY=
CULVERT HEADWATER COMPUTATION § >
DESCRIPTION a SIZE SNLET CONT. OUTLET CONTROL Hw=H*ho‘L5° é: :-.'_’g coOsT COMMENTS
(ENTRANCE TYPE) ﬂa‘! HW | Ko | H | d¢ .g&‘;_o.. TW | hg | LS| HW § 3 HW ELEV.
TWIN RCP 127 148" 1 0.9 [ 3.6 (.5 |.75]2.4]|3.2 }3.45]|3.45]| 0.54]3.6613.66 6.00
TWIN RCP 166 |48" 1.1 14.4 |.5 |1.312.8]3.4 [3.83]3.83 | 0.54{4.59]4.59 6.93
SUMMARY 8 RECOMMENDATIONS: EXISTING CONDITIONS - 105' TWIN 48" RCP &

TABLE 1



PROJECT: _PALMER RANCH, AIDA V
OJECT: —SRATRAGE DUTFALL TO NORTH CREEK

DESIGNER: ___2M5

pare._8-30-88
HYDROLOGIC AND CHANNEL INFORMATION SKETCH
STATION ; _ 2+82
, EL. 212
Am:- /
Q = 127 ™, = 6.03 /
Q, = T™W, = '086 =
2 166 2 6.95 So
EL4.17 L= e2.62)
( Q) = DUSIGN DISCHARGE , SAY Qps ) MEAN STREAM VELOCITY= ____
02= CHECK DISCHARGE , SAY OMM QIDO MAX. STREAM VELOCITY=
CULVERT HEADWATER COMPUTATION I
DESCRIPTION o |size |[INLETCONT. | OUTLET CONTROL HW=H*+hy-LSo |2 2153| cost | comments
ENTRANCE TYPE) H_D! HW | Ko | H | dg S0 ;D TW | hg | LSo| HW '§ 8;;' HW ELEV.
TWIN RCP 1271 48"]1 0.9] 3.6 [.51.912.4|3.2]3.41]3.41]1.55]2.76§3.6 7.77
TWIN RCP 166 | 48"f n/a{ n/a |.5{1.5]2.8] 3.4[4.33]4.33]1.55}4.28|4.28 8.45

SUMMARY B8 RECOMMENDATIONS:

EXISTING CONDITIONS - 180' OF SING
PROPOSED CONDITIONS - TWIN 48" RCP

LE 48" RCFP

TABLE 2

98



PROJECT: PALMER RANCH, AIDA V DESIGNER: __SMS
DRAINAGE QUTFALL TO NORTH CREEK
pate:_8-30-88
HYOROLOGIC AND CHANNEL INFORMATION SKETCH
stanion: 2%
’ EL. 212
¥
AHW=____
o = 122 ™, = _8.51 3 r == - Tw 3.53
o = _156 Tw, = 9.01 So= 0.44 - .
T we/ EEE T
( Q¢ = DESIGN DISCHARGE , SAY Qpy ) MEAN STREAM VELOCITY =
Q, = CHECK DISCHARGE , SAY Qu0 OR Q)0 MAX. STREAM VELOCITY =
CULVERT HEADWATER COMPUTATION £ |,
DESCRIPTION 0 size | INLET CONT. OUTLET CONTROILL HW=H + hy =LS, 2‘; :Jg cosT COMMEKTS
(ENTRANCE TYPE) ﬁD! HW | Kg | H | d¢ -EC;_D TW | hg | LSg | HW § 3'§' HW ELEV.
TWIN RCP 1221 48"| .85 3.4 |.5[.82]2.3]3.15|3.5343.53}0.82}3.53]3.53 9.33
TWIN RCP 156 { 48" | 1.0] 2.0 .5 {1.4]2.7|3.35 |4.03]4.03[0.82]4.61]|4.61 10.41

SUMMARY B RECOMMENDATIONS:

-EXISTING CONDITIONS - 185' OF SINGLE 48" RCP
PROPOSED CONDITIONS - TWIN 48" RCP

TABLE 3

98



prROJECT: _PALMER RANCH, AIDA V
DRATNAGE OUTFALL TO NORTH CREEK

DESIGNER: S!S

patg._ 8-30-88
HYDROLOGIC AND CHANNEL INFORMATION SKETGH
sTanion: _..13+79
EL 12,5 (PREYMORE STREET)

T\

Q = 110 T™W, = 9.6 50/ 'rw 10
G, = W, = So' 0
2 2
16— A as far e T
( Q, = DESIGN DISCHARGE , SAY Qps ) MEAN STREAM VELOCITY =
Q, = CHECK DISCHARGE , SAY Quq OR Q. MAX, STREAM VELOCITY =
CULVERT HEADWATER COMPUTATION £ >
DESCRIPTION o | size [INLET CONT OUTLET CONTROL HW=H+h-LSe |2 X[55| cosr COMMENTS
(ENTRANCE TYPE] (in) io! HW [ Kg] H | dg 90 ;D TW | hy | LSo | HW § 3‘§ HW ELEV,
TWIN RCP 11076x481 .9 | 3.6 | .5].72|2.5{3.25[3.10{3.25] 0 |3.97 10.47
TWIN RCP 136 [76x48{ n/a | n/a | .5 |1.1}2.8]3.40{4.0 | 4.0 0 |[5.1 11.60

SUMMARY 8 RECOMMENDATIONS:

EXISTING CONDITIONS - 41' OF 36" RCP
PROPOSED CONDITIONS - 50' OF 76" x 48" ERCP

TABLE 4

98






EXHIBIT 2
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S RTT-KIM (OEFF,(C) GREATER THAK .667, CONSIDER REDUCING HAIN TIME INCKEMENT s

OFERATION ADONYD  STRICTURE 26

FEAK TIMECHRS ) PEAK DISCHARGE(CFS) PEAK ELEVATLON(FEET)
- 1.4 12734 (NLL)
TIHE(HRS) FINST HYDROGRAPH POINT = .00 HARS THE INCREMENT = .25 HOURS DRAINGGE ARESA = .98 SOLMI.
280 DISMG N1t it 0 A0 0 00 00 0 M7 i
5.0 DISCHG 6] 1.08 1.74 2,50 3.4 4.k 4.9 5.73 5.4 1.5
FAEY DIRHG B.12 9.0z .9 10,89 2 134 H®W 16.66 185 A%
PR NTCI: 9 a7 7 o o (¥ o0 o [E Y. W 1} 0D a7 7 AR R LG [



.50
15.00
17.50

DISHS
DISCHG
DISCH:

5.8 8.3
%.3% LW

w2 R
106.40 10674

nun o K
HLE 4.0

Ml .3
6.3 117.89

W B
9.2 10.53

L0 72 1356 144 154 159 166 X 103 e
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IR
77 A
261K
2750
H.K
25
*.0
97 .50
41110
42,50
4.0
42 50}
RIRLT
G Al
A6,
57,80
Bl
fic. 5l
5.4
67,6l
IR
e

RUNOFF UBLUME AEOUE BASEFLOW = 4.4 HATERSHED THCHES,

EXECUTIVE CONTRIL OPERATION ERDUMP  COMPUTATIONS COMPLETED FOR PASS

O15CHs
DISCHG
DIA0HG
Diss
DISIHG
DESCHG
QN
BISiHG
BISCHS
DISCHE
DESCHG
DiSCHG
DTCHE
BISHG
DELCH:
DISHG
DYSHG
DIS0HG
DISCHEG
[I5CHR
HISCHE
DIEHG

1.5
18145
®y
B8.71
.73
.1
3.3
&9, 12
PRt
Xt
18.52
15.%
15.45
w1
13,10
vy
1.4
.54
9.7
.74

NORTH CREEK LATERAL HYDROLOGIC AWALYSES

1%.74
W%
9.8
.01
4.5
318
».a7
%.74
.5
w7
X7
18,35
16.73
15.32
14.09
13.00
12.08
1%
10.51
9%
5,18

1763
114,540
.23
52.5%
41,80
.53
2.4
8.3
55,05
22.32
2006
1814
16.5¢
.19
13,8
79
1.9
11.18
10.44
4,76
1R

6.0 12583 1640 46 1236 124
13 s Wy 1M R W
M A7 BRI M4 TS
3.6/ 6.2 WM R WD S
BB KM 45 MR &6 &
B LY AN B 4% BY
%% XA B B M HN
3 IC) W £ 5 VI (I LS (e (O |
201 A T KV A KA
AT M4 AV BN B nW1E
20 s Aee Y L1 AW
19,85 W6 194 BA 0 1806 iR
pE LR Tt RS IR T VS S T S 8
B4 KA 1B KM B8 157
B 4% st WEB 14 $4M4
138 375 B B3 B4 13
2 W e AR 4 rS
b 5 VRN & A o VO R 1 S ¥ VA Y X
H 1 s 1088 wel 1073
EUMETA (| N 111 S 1 (S {1 K1 B ' 4

9.64 9,62 &% §.49 1.4 4.97

9.0 9.0 8.% 3.3 B.& 8.7

205,60 CFE-HRS, 231,85 ACRE-FEET:  BASEFLOW =

i

EXECUTIVE CONTRIE ODPERATION COMPUT  FROM STRUCTRE 5 70 STRUCTIRE 16
RAIN DURATION:

wen WENING - REACH

wox HRNING - REACH

#un HORNING  NEACH

e HARKING - REACH

wa NG REACH

STARTING TIME =
ALTERNATE M= 1

CPERATION AD0HYT:

STRICTRE 16

06 RAINDEFTH = 2.0
STORM NO.= 2

HAIN TIHE INCREMENT =

1.00  RAIN TABLE Ml.= 2

1 INFLOW HYDROGRAPH UWILIME TRURCATED ABGVE BAGEFLOM AT

2 INFLOR HYDROGRAPH UOLIHE TREMCATED ABENE BASEFLUK AT

3 INFLEW HYDROGRAPH UOLURE TRORCATED ABOE BASEFLIW AT

JE 1

w.e
7857
the?
45,4
1.2

)

&.m
0.7
18.70
7.4
15.59
®.32
13.2
12.26
L4
10,65
9.%
9.3
8.70

0 FS

RECIRD I

RECORD 1D

ANT, MOTST. COND= 2

7.21 (§5, X407 % OF PEAK,

7.37 OFS, 17.71 % {F PEAK.

8.13 OF5,

3 ATT-RIN COEFF.(C) GREATER THAK 0,667, CONSEDER REDUCING MAIN TIME TNCREMENT wer

§ ATT-KIN COEFF.(C) GREATER THAN 0,667, COMSIDER REDUCING HAIN TIME INCREMENT wee

12.07 % OF FEAK,

PRt
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PeAk TINECHRS) PERK DTSCHARTE(FS) PEAK ELEVATIONCFEET)
R 166,39 (H&L)
TIHECHRS) FIRST HYDRMGRAPH FOINT = O MRS TIKE THCREMENT = .25 HOURC

500 DISH: NLE G| R A3 24 A .7
R (R R 2.3 2.5 3.40 4.8 4,73 5.4 .21
W.E DISOHS 9.1 a8 LR 1L 1L 1240 B
1250 DIYHG .5 .7 W AN 2.8 XAn 2.5
T DISCHS 4615 RAW O 6250 TAY1 B MM 10
17,50 DIG0H: FE.07  H0.% 1625 1 635 LM WS
.00 DISCHS 1.4 15,7 6.4 B4 R 172 135S
25 DI W75 WAREF 1R 1LY 10 13 16w
. DISHS 8.2 0L B2 W 9LE 8BRY &,
P L TRV S ;L0 o WE B2 BB BY% LB
o DISCHR ReRt L2V TR 70 C A | A ) 5085 B
3200 DVSCHG £.4 S &6 ¥ 4 8% X
EONETR .05 406 BA B BYH O W wT.n
35 DI R o ¢ o T N7 B 01 A 0 S
Ana: DISCHG %47 W7 M AX XL OBYE RW
4255 DISHG X8 X4H5 BB OBS BM O ET MW
& DINHG 2.e 225 ny o o nMM xmo oy o
.50 DIM ¥ NP A% 0 N A% N0K
R0 DISCHE 1.7 9.6 #9117 1% 1E 1
SS o pIsts 7% w4 7.5 T 1% W e
FEE DISCHG 16,57 . KRl B 185 B4 1Y
B7.A0 DISGHS KB WE UM ML W3 M“Mn 84w
.0 [SHG 138 B B4 131 A 2 1w
B0 DISCHS L& M e X 1.7 248 m
thoal DISTHG 11.7% 11.08 11.60 1152 1.4 1L 1.2
6.1 Dlain WE 09 0 W0 W WNE WH
0.0 DINHG 10.27 1019 W61 1w g9 9.4 9,86
TeS0 DTSR 4.0 4.53 9.47 9.4 4 9.4 9.z

RUNCFF VOLUME ABIAE BACEFLOM = 4,47 WATERSHED INGHES, 27i2.77 DFSHRS,

EXECHTIVE CONTROL OPERATION ENDCHE COMPUTATIONS COWPLETED FIR PSS

EAECUTIVE CONTRYL OPERATION ENDJOR

2

231,79 ACRE-FEET:

DRAINACE AREA =
1.0% 1.46
6.9 71

13.78 4.4
.4 5.5

14,33 14161

AR LR

¥4 1519

114,16 16

L B A
2.4z 8107
B0.51 483
42.h} HN.%
¥ B
3171 3124
.6 %
B WK
RIS W
19.86 19.68
6.0  17.88
6.5 16,35
15.14 B2
LR k]
1291 1241
12.01 11.42
1121 1.4
10,49 10,44

8,74 8.73

4l 9.10

BASEFLON =

Je

82 S0,

1.8
8.4
5.x
4,21
14595
15706
129,66
102,53
7.4
55.77
43,67
LI
30.47
&4
A%
19.46
17.72
.21
M.,
13.74
12.72
1.4
11.66
0.3
9.6
4.4

0 (FS

RECHRD 10

RECORD 1D

EZ
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SUMMARY TAELT 1 - SELECTED RESILTS OF STANDARD ANG EXECUTIVE CONTROL INSTRUETIONG TN THE ORDER PERFORMED
18 CTRR ) AFTER THE PEAK CESCHARGE TIME AND RATE (CFS) UALUES INDICATES # FLAT TOP HYDRIGRAFH
A QUESTION WARK(?) INDICATES A HYDRUGRAPH WITH PEAK AS LACT POINT.)

GOTIN/  STANMRD RAIN ATEC MAIN PRECIFTTATCN PEAK DISCHARGE
STRCREE DKL DRAINE THELE MOLST TIHE  -o-emmememoemomvmoss L B e RS
6 CPBATIN  REA  #  CIND INREW BEGIN  MWINT DIRATHON MMONT  REWTION TIE  RE RAE
(S 41 ® M I ) (W (fn ) (CFS) (T}

ATERNTE 1 5T0RH 1

STROETURE. & RORNOFT JE 1 2 A& O s xaw o hm 2.4 23.38 0.3
STRUCTURE & RESWE Rt 1 2 A 4 W AW 4% .41 1741 11.76 152.8
STRICTIRE © RINOFF .12 1 PR BUNT ML ER 1 N BV 4.2 4.5
STRICTIRE 7 RUNKFT A 1 i & G008 M0 5. === 12.6 t0.44 x8.8
SiRULRD 7 RESUR 16 1 2 A J0 & X 4 Hy  au 14.58 %.7
STRICTIRE © AODRND .Y 1 2 & J 0 s AN AW 7.0 126M IR 8.4
STRICTURE 6 RESMR . i z & J00 800 4.0 4¢7 Hhy  Ax 16,24 5.4
CTRICTURE 6 ADDHWD .7 1 25 0 8N HY 41 bae 2w 2.0 4.2
XECTIN 1 REAH R 1 7.5 J 0 W AN 4 2,13 25,97 74.1
STRUCTIRE & RIBNGFF A2 1 2 A0 8@ AW LW - 2.2 .05 5.5
STRMETIRE © RESWR 18 i 2B b0 AW A BE  BY 6.61 3.7
STRUCTURE & RUMGFY K1t 1 2.5 L0 L0 AN 540 12,56 2,86 »1.5
STRUCTHRE & ALOHYD i 1 B Joo M0 b4 R 8.5 9.0 &5.4
STRECTIRE & ALOAND # 1 PR A B AW 45 7.3 1E W 8.4
XECTION 2 REACH i 1 5 480 M 45 2.72 3L 8.3
STRECTIRE 9 RAMOFT 07 1 P Bl AW SE 12.% 2.7 oA
STRACTURE 9 RESU A7 1 PR J 0 g A0 35 K4 24 7.70 6.5
STRIETRE 9 ADDHYVD 45 1 P o000 A0 41 6.6 LR .60 8.8
STRUCTIRE 10 RENDFF it 1 . ST N R AT I e 1250 a4 .3
STRUCTRE 10 RESWR i i .5 A0 0 X 4.8 4 16.8 15,07 217.8
STRUCTURE 10 ADRMYD 1 .5 b0 W AW 47 T 198 )45 ®.4
RECTION 3 REACH A1 1 2 A J 0 8 AW 4% == 20,18 50,43 9.4
STRUCTIRE 11 RONGFF kI 1 PR o800 M0 5.8 1.5 14.97 E oR
STRUCTURE 11 RESVIR 4 1 2.5 J 00 MW 440 | DY W 5.69 1.0
STRUCTLRE 11 ADDHYD 5h 1 2 & 080 MM 44 W@ N4 55.41 100.7
STRUCTURE 12 RINGFE A6 1 25 S8 AM 57 --- 12,5 5,51 ¥h4
STRUCTURE 42 RESUR b 1 PR Q0 800 M0 42 6.7 21.16 2.7 H6.1
XSECTIN 4 REACH 16 1 2 B 4B AW 4: 21.68 2. 5.8
STRUCTLRE & ADGHYD | 1 2 B 40 B Mmoo 47 7.4 2L 76.03 .4
STRICTURE 15 REWOFF M7 1 25 J oo M 5H - 2.3 B0 .6
STRUCTIRE 17 FRSUR 1 PR ¢ 800 AW 5 N | WL 15.93 EA ]

STRUCTURE 14 RINNFF 1 A Lo B M0 55 me- 12.43 1.4 430.5
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HORTH CREEK LATERAL HYDRILOGIC AHALYSIS

SUMHARY TABLE 1 - SELECTED RESULTS UF STARDARD AD EXECUTIVE CONYRUE INSTRUCTIONG IN THE ORDER PERF(RMED

{4 STAR(*) AFTER THL PEAK DISCHARGE TIME ARD RATE (CFS) UALLES TNDICATES & FLAT TUP MYIROGRAPH

1 QESTION WARK(7) INDICATES A HYDRUGRAPH HITH PEAK AS LAST PGINT. )

SECTION,  STANDARD RAIN ANTEC MAIN
STRUCTURE  CONTROL  DRAINAGE TABLE HWOIST TIME
Ii PERATIN  ARER & COND INCREM BEGIN
(54 HD) (R} ()
ALTRRIE 1 ST 1
STRICTIRE 4 ADHYD .10 1 2 2 {0
MRETURE 14 RESWE .6 1 2 & D
SRICTURE 15 ®WFF .M 1 2 A 0
STRUTURE 15 RNFF 02 1 ¢ & .8
JRETRE T DD 4 1 2 &
STRIGTURE 15 RESVR .4 1 2 % 0
SRICTIRE 15 MOYD .7 1 2 % .8
STRUCTURE 45 ADIWV® %8 1 ¢ % 0
STRCTURE 55 RMEF 07 1 2 %0
STRUCTURE 15 SEARH 1A T TN S {
SRCTIRE 5 Bk B 1 2 % .0
YSECTION 5 REMH E 01 2 K0
STRUCTURE 36 RUNDFF B 1 2 ] g
STRUCTURE 16 eDWvC % 1 2 & B
ATERNRTE 1 STORM 2
SRUTIRE & RMFF .8 2 2 & .0
STRUCTHRE & RESUR A6 i 2 ] A
STRAETIRE 6 RUNKF A I A N (
STRUGTURE 7 RUNGFT S T R N (
STHKTIRE 7 RESMR 6 2 2 % .0
GRETHRE & MWD % 2 2 &0
STRUCTURE © RESWR . 2 2 % 0
STRATWRE B ARG % ¢ 2 B LD
XECTHM 1 REACH F il 2 . ]
STRCTURE & RNFT a2 2 &% 0
STRCTRE & RESWR @ 2 2 .&% .0
STRUCTURE & RUNFF nooror &
SIRCTRE 8 AOWD .3 2 2 % .0
STRUCTIRE & AW % ¢ 2 .% .0
KSECTION 2 REAGH T . S |
STRLTRE & RUNKF oo 2 &
STRETIRE 9 REME .0 2 2 .5 .0
STRUCTURE 9 ADEMVD X 2 Z . £
STRICTIRE 10 RINFF .86 2 2 .% .0
STRETIRE 10 RESWR .06 ¢ 2 & .8
CTEAYTIEND 40 ANCERAS s ~ n ne i

PRECIFITATION

AONT DIRATION AHOLNT  ELEUATION  TINE

(i)

6.0
£.00
8.00
(&1
8.00

8.
8.00
.00
8.0
800

8.0
8.0
8.00
.00

EAL]
8.0
8.0
f.08
6.0

.00
6.0
8.0
&.00
g.00

3.0
8.00
2.40
CRY
8.00

8.00
B0
500
6.00
5.

(H)

2.0
4.0
24,00
4,0
240

PN
2.0
4.0
4.0
4.0

2.0
2.0
2.

4.
.00
.00
2.0
.08

24,00
4.0
.0
4.8
24.00

.00
2.0
.06
.00
24.08

4.0
2.m
A.
.00
2.0

“SA W

IR 1 SMERY

PaE 4

2478
VAR
4ELH
H1
4.0

194.6
185.9
1.0
4147
7.9

1.8
1.8
1.8
130.1

7244
B7.5
669

3
il

.1

3%5.4
.7
.9
&6

R

i
7.0
55,4
109.5
186.4

B2
110.3
W75
716.3

PEAK DISCHARGE
L e e
FATE
{IN (FT) (H {CFs)
5.4 B2 13w 24,53
5.44 T R auw
5.% 12.48 7.5
459 .16 L85
5.4 533 166 E R
4.60 15,14 1.8 .64
4.5 .7 1.0 3267
4.3 .33 2.4 108,97
h.B3 --- 2.3 4.0
5.6¢ Bm 136 %.75
4.4 7.6 1B.% 122,33
4.43 - 19.52 R
4.5 13,1 §.75
4.4 19.44 27,4
5.5 --- 1.8 4.1
4.5/ “e B 17.%
5.8 -e 5% #.43
0.5 - 16.49 1(e.61
4.7 6.01 3 15.43
5.6 LU (R % [ 93.72
4.00 18 AN 16.32
4.4 .00 1662 25.9%
4.1 18.14 29.8%
6. --- 16.21 16.67
5.73 LI R TR 11.44
5.4 16.43 5.18
5,64 5.8 7.8 6.0
4.1 LK A A 41,651
4.2 .75 41.14
5.62 16,24 .75
3.5 “4eg AN 8.6
4.15 I (O R 4.8
5.74 --- 16.3% 4.5
4.8 3.3 1.1 2.0

PR ]

o~ e

6.7

AT &



TR WEG (69-01-58 147
FEU T BN

NORTH CREEK LATERAL HYDROLOGIC ANALYSIS

SIRERY TAELE 1 - SELECTED RESIETS OF STANDARD AND EXECUTIVE CONTRYL INSTRCTIONS IN THE ORDER PERFORMED

(h STHR() AFTER THE PEAK DISCHARGE. TIME AND RATE (CFS) UALUES INDICATES A FLAT TOP HYDRUGRAFH

f WESTION MARK(Y) INDICATES A HYDROGRAPY WITH FEAK 45 LAST FGINT.)

SECTION,  STRMARD
STRTIRE
W ERATIN ARER
(50 HD)
MTERMTE ¢ STomM 2
XSECTION 5 REACH 5
STRUCTURE 11 RONDFF 04
STRUCTIRE 11 RESUR .04
SIRICTIRE 11 ADHD %
SRETHE 10 KFT 16
STMOTRE 12 RESMR 16
XECTIN 4 REACH R
STRETIRE 12 ADWD .7t
STMETIRE 15 RINET .07
SRUCTIRE 13 RESWR .07
STRUCTRE 14 RUNFE (5
TRETRE 14 AU .10
STRUCTSRE 14 RESWR .10
SRCTURE 15 RUNFT 4
STRUCTIRE 15 RIWOFT LG
STRUCIKE 15 ADRD .34
SRCTRE 55 KSR .14
STRETURE 5 AWD .17
STRUTIRE 15 ADDRYD .88
SIRUCTIRE 15 RN .7
STRUCTURE 15 REACH A7
SRUCTRE 15 AW B
YSECTION 5 REACH G
STKKTRE 16 RNFF .05
STHETIRE 16 ADGHG .38

%

™ R [N R Se B e I -

Jat 2

ha

=T o T A B AR

rD I pS RS D

[ SR )

(AN %]

RAIN AHTEC MAIN
CONTROC  DRAINACE TRELE HOIST TIME

G0 INCREM  BEGIN
(Ry ()

¢ i 0
2 s A
Z .l 0
2 . i
2 5 1]
2 i .0
2 5 .
2 5 2
2 Wi 0
2 e Rl
2 ] i
2 ] i}
2 W25 Rt
2 ] Rl
2 W R
2 ] i
2 . Rl
2 i 0
2 i |
2 . Wi
2 2 R
2 . Ry
2 R 2l
2 2 i
2 % Ri}

()

8,00
8.0
8.
5.0
.00

8,00
2.00
8,00
.00
8.00

g.00
8.00
.06
8.0
8.0

8.00
8.00
.00
&.m
8.0

8.0
8.0
8.4
8.0
g.u

PRECIPETATION

(H)

2400
24,06
2.
24,00
4.0

24,00
2.4
24,03
24.00
.00

24,00
24.00
24.00
24.0
24,00

24.00
2400
4.0
2,05
2.0

24,00
24,100
.00
4.0
24,

RIMGFF
ANHANT  DURATION AROLNT

(1N

3
5.60
4.63
4%

5.27

4.2
4.2
4.4
5.4
5.4

f.57
5.49
h.49
5.8
4,68

B64
450
482
4.2

5.3

5.62
4.4
4.41
4.5
4.4

ELEVATIN

(FT)

1588
15,2
15.%
16.682

15.71
18,55

JE 1 SMRRY
PaGE
FEAK DISTHARLE
Bl 3 RATE RATE
(H) (CFS3 (£5M)
8.9 63,12 1%.9
16,36 7.4z 3.6
19.81 576 PR
18.% 73.78 13.0
16.40 5.4 5.4
19.27 a7.74 177.8
14,93 IR 1.5
9.7 109.43 1“2
1.2 4.57 .2
17.7% PER ) 1.4
16.% Z2.08 #61.6
16,61 1.2 416.5
3.2 B m.E
%3 51.58 1342
16.00 a3 743.5
16.43 %.44 0.3
.2 B2 3.9
0% .65 2119
19.33 136.45 15,1
6.7 59.13 .7
16.64 44,35 0.4
16,54 156.14 4.5
1879 156,19 164.5
16,82 15.67 2.3
16,53 166,34 1089.9
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SUMHARY TRBLE 2 - SELECTED MODIFIED ATT-KIM REACH ROUTINGS IN ORDER OF STANDARD EXECUTIVE CONTROL INSTRUCTIONG
(A STAR(x) AFTER UOLUME ABGUE BASE(IN) THDICATES A HYDRUGRAPH TRUNCATED AT A UALUE EXCEEDING BASE + 3E (F PEAK
A RESTIAN WARK(Y) AFTER COEFF.(C) INDIGATLS PARAMETERS QUTSITE ACCEFTARLE LIMITS, SEE PREVIDUS WARNINGS)

HYDROGRAFH INFORMATION RUUTING PARGHETERS PERK
AITFLOHs WLHE WAIN ITER- G AN A PERK S ATI- TRAEL TDE
XCEC REACH  INFLOW ORI DNERV.ER BAE- ABOVE TINE ATION EQATION (ENGTH RATID ®EAK KIN STOR- KIME-
[ LENGTH FEAK TIME PEAK TIME PEAK TINE FLOW  BAE INR & COEFF FOMER FACTOR O/ (K OWEFF M WATID
(T3 (FS) () (%) Ry (FS) OR) FS) (N (W) () ) () @) (S (© W) ()

ALTERMGTE 1 STORH 1

1 5 X e % X o - O 4dfe % 1 1M150 00 8 1@ 88 B L3
2w 51145 31 AL e e g 42 A& 1 I01% 0n M 185 4 LB R
I VLT 5 19.8 ZINIPE R b 4Z« 5 1 10L% 0h L0 G 7y S50 .1
4 AR 2 0A.3 3 nE - - O 43 % 1 3mLs 07 e 153 4% 0 46
4 2 120 2 8B4 e B 5B % 1 LR e g 3| s A
51 7S VI B A U R 8 44 5 1 LR 00 L0m 4RO B W
ALTERWTE 1 STORM 2
1 18 * 185 S A ¢ 430 2 1 1015 0 96 WM e M
2 2N £ 183 4 18 - - 0 42+ A 1 1045 0B 980 13¥6 N 50 @
31 I R B 8.0 - e 0 43 % 1 DOLA 0 8 67 . N 17
4 34 ® 183 X XL o - 0 40 5 1 3m1is 0k W ¥ e B 8
0 4 5§ 18,0 4 1BE - e 0 &6 B 1 LR 7 8% B0 31 N .
IR ¥ LTS | T S (0 IS 0 44 %5 1 ALY O 100 4w X 13
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SUMHARY TRELE 3 - DISCHARGE (CFS) AT XSECTIONS AND STRUCTIRES FOR ALL STORMS AHD ALTERNATES

YSECT I DRATNAE
STRUCTIRE FRER
i {11}
STRUCTURE 16 5
ATERWTE 1
STRUCTUR: 36 5
ATERGTE 1
STRECTHRE 14 A6
ATENTE 1
STRETURE 13 07
ATERMTE 1
STRUCTIRE 12 7
ALTERGTE 1
STRETIRE 1t 5
GTERNATE 1
STRUCTURL 10 51
MTERWIE 1
STRUCTRE. 9 &
ATERTE 1
STRETIRE 8 ¥
ALTERMTE 1
STRICTRE 7 16
ATERMTE 1
STRUCTIRE_f -
ALTERMATE 1
STRIKTIRE 5 06
ATERRTE 1
KECTION 1 ]
ATERWTE 1
XTI 2 3
ALTERNATE 1

HOKTH CREEK LATERAL HYDRULOGIC ANALYSIS

STORM NEERS..........
1
7.3 16.3
2.5 15609
BG B
BE 5.3
B0 100.43
B.41 7478
5.4 68.2
8 4865
L2 AL
0o 5.8
KM AL
1 7.5
XX
nE  4LM

JE 1AMy
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SMERY TABLE 3 - DISIHARGE (CFS) AT WSLCTIONS AHD STRICTURES FOR ALL STORMS WD ALTERINTES

_ HEELTION, DRATNAGE
STRUCTURE AREA STORM NUMEERS.........
I {5 ) 1 ?
KECTIN 3 51
ATERNTE 1 543 B8
YECTIN 4 6
ALTERMATE 1 nH 05
h RECTION & %

ALTERMATE 1 1231 6.
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* WATER SURFACE PROFILES * * 1,5, ARMY CORPS F ENGINEERS *
¥ VERSION OF HOUEMEER 1970 % % THE HYDROLOGIC EMGINEERING CEMTER #
« |IPDATED MY 1664 * « B0 SECOND STREET, SUITE D ¥
*  [EM-PC-XT VERSION ARRST 1905 * % DAVLS, CALIFORNIA %516 *
* RUNDATE -3-% TIE Mg * & {6} 440-106 (FT5) 446-2106 *
L T T T R P Y e e e B R RIS R I HEHHHEHE
EXHIBIT 3

X A NNOEKE XX RGRRX

X b X X X H

X XX H X

000N W X et s ST 4

S 8K X X
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