Engineering Certification Statement
I, the undersigned, hereby certify under penalty of law that:

The engineering calculations and figures have been prepared, designed, or examined by
me or individuals under my direct supervision and found to be in conformity with sound
engineering principles applicable to the control and management of stormwaters; and,

To the best of my knowledge, the information submitted in support of this calculation is
true, accurate, and complete and is based upon reasonable techniques, estimates,
materials, and information gathered and evaluated by qualified personnel; and, when
properly operated and maintained, will comply with all applicable standards for control
of water pollution discharges found in the Florida Statutes and rules of the Department
of Environmental Protection.

ﬂ/%m%é/ ¢/s/00

Signature Date

(Seal)
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1.0 PURPOSE

The purpose of this calculation is to:

1.1) Evaluate the hydrologic response of the site to a 25-year, 72-hour storm event given pre-development conditions.
1.2) Evaluate the hydrologic response of the site to a 100-year, 72-hour storm event given pre-development conditions.
1.3) Evaluate the hydrologic response of the site to a 25-year, 72-hour storm event given post-development conditions.

1.4) Evaluate the hydrologic response of the site to a 100-year, 72-hour storm event given post-development conditions.
1T EVMBATGE THE HypRelolaof- REIPOSIE op THE SITE To A I0-YE, 722-HE& S10am ESEST Guuess Born Pre- ASO

POST - DESELSPMEST ConshiTionS,
2.0 REFERENCES

2.1) Site Certification Application, Volume 2, Kissimmee Utility Authority and Florida Municipal Power Agency, Cane lsland Units 1 -3, August
1998 and updated July 2001.

2.2) South Florida Water Management District, Management and Storage of Surface Waters: Permit Information Manual, Volume IV, 2007.

2.3) Black & Veatch Calculation, Project No. 147651, File No. 52.5406.1101.01, Title “Trench Drain and Culvert Design and Time of
Concentration”

2.4) Black & Veatch Calculation, Project No. 147651, File No. 52.5406.1101.02, Title "Pre- and Post- Development Curve Numbers"

2.5) Black & Veatch Calculation, Project No. 147651, File No. 52.5406.1101.03, Title "Dry Detention Basin and Discharge Structure Design”

2.6) interconnected Channel & Pond Routing (ICPR), Version 3.02, Service Pack 9, Streamline Technologies, Inc., www.streamnologies.com.

2.7) Technical Release 55 (TR55), Urban Hydrology for Small Watersheds, USDA Soil Conservation Service, Conservation Engineering Division,
June 1986.

3.0 ASSUMPTIONS

No assumptions.

4.0 DEFINITIONS OF UNITS AND CONSTANTS

Due to the high number of units and constants, they are defined within Section 7.0 Analysis.
5.0 PROCEDURE/METHODOLOGY OF DESIGN

5.1) Determine the pre-development 25-year, 72-hour storm event discharge.

5.2) Determine the post-development 25-year, 72-hour storm event discharge and verifying it is equal to or less than the pre-development
discharge.

5.3) Determine the pre-development 100-year, 72-hour storm event discharge.

5.4) Determine the post-development 100-year, 72-hour storm event discharge and verifying it is equal to or less than the pre-development
discharge.

5.5) Determine the post-development 100-year, 72-hour storm event peak stage and verify that floor elevations are at or

above the peak stage. - -
% y AnO PoaT- DEVELoPMEST io-Tr, Td-HR Stoam LigsT DisennRGES ApOD NeeFy Tre Poor

65 CONGLUBIONS 15 £home o o LEs3 Tumws T PLE DEvGum Ear.

6.1} The pre-development 25-year, 72-hour storm event discharge is%cfs. The post-development discharge is {g‘e?;éfs This is
less than the pre-development discharge, therefore detention basin and discharge structure are adequate. 8y
6.2) The pre-development 100-year, 72-hour storm event discharge is 28.42 cfs. The post-development discharge is% cfs. This is less
than the pre-development discharge, therefore detention basin and discharge structure are adequate to safely pass this storm
event. 78.75
6.3) The post-development 100-year, 72-hour storm event peak stage is I8-8T. The floor elevations of Unit 4 facilities are 82.00 feat.
This is above the 100-year flood elevation as required by Reference 2.2.
G MY THE pRE - DENELOPHRMIT [V, T2 .S‘ro:-"‘! 5\12-'1":%)«)‘;&?5 I’Z‘; .97 crs. THE FosT ~ DENELoOPEsT (iset RO
7.0 ANALYSIS (5 1o, 36clS. THs 13 LB DL R Al o MRS IREST  DIStHARGE, THEREFORE THE DETEND o
7.1) Storm Event Input Used for Both Pre- and Post- Hydrologic Analyses
7.2) Pre-Development Specific ICPR Input
7.3) Post-Development Specific ICPR Input

8.0 APPENDICES

8.1) Appendix A - SFWMD References

8.2) Appendix B - ICPR input File

8.3) Appendix C - ICPR Pond Qutput Files and Graphs .

8.4) Appendix D - 26-¥esr-72-Hour-{CPR Time Series Files Foe. io- ¥, 25-YR, 1 /00 YR STemmss
85y Appendt B 100-YE5r; T2-Hour+CPR-Time Series Filga.

)

(52.5406.1101.04 Hydrologic Analysis MCD) Page 2 of 6



<)

BLACK & VEATCH

Owner: Florida Municipal Power Authority

Plant: Cane island

Project No. 147651

File No. 52.5406.1101.04
Title: Hydrologic Analysis

Prepared by:

A. L. Morgan
,i [ 20205

Date:

Verified by: _J. M. Stanek

Date: 3/2b6/08

Page No. 3 _of 6

CalcRev: ___# | @&m
&/4/o8

7.1 Storm Event Input Used For Both Pre- and Post- Hydrologic Analyses

7 1.1 From Reference 2.2, Surface Water Management Design Aids, the design events are as follows:
(Appendix A, Figure C-4)

10-Year, 24-Hour:
25-Year, 24-Hour:
10-Year, 72-Hour:
25-Year, 72-Hour:
100-Year, 72-Hour:

5.48 inches
6.57 inches
7.59 inches

10.29 inches
11.27 inches

(Appendix A, Figure C-5)
(Appendix A, Figure C-7)
(Appendix A, Figure C-8)
{(Appendix A, Figure C-9)

7 1.2 SFWMD CUMULATIVE PERCENTAGE OF PEAK ONE DAY RAINFALL (72-HOUR DISTRIBUTION)

TIME % TIME %o TIME . TIME Y TIME Y% TIME %
0.00 0.0 13.00 7.9 26.00 16.4 39.00 27.9 52.00 44.4 65.00 123.2
0.25 0.2 13.25 8.1 26.25 16.6 39.25 28.1 52.25 450 65.25 123.6
0.50 0.3 13.50 8.2 26.50 16.8 39.50 28.4 52.50 455 65.50 1241
0.75 0.5 13.75 8.4 26.75 17.0 39.75 28.6 52.75 46.0 65.75 124.5
1.00 0.6 14.00 8.5 27.00 17.3 40.00 28.8 53.00 46.6 66.00 125.0
1.25 0.8 14.25 8.7 27.25 17.5 40.25 29.0 53.25 471 66.25 125.4
1.50 0.9 14.50 8.8 27.50 17.7 40.50 29.2 53.50 47.6 66.50 1259
1.75 1.1 14,75 9.0 27.75 17.9 40.75 29.5 53.75 48.1 66.75 126.3
2.00 1.2 15.00 9.1 28.00 18.2 41.00 29.7 54.00 48.7 67.00 126.8
2.25 1.4 15.25 93 28.25 18.4 41.25 29.9 54.25 492 67.25 127.3
2.50 1.5 15.50 9.4 28.50 18.6 41.50 30.1 54 50 49.7 67.50 127.7
2.75 1.7 15.75 9.6 28.75 18.8 41.75 304 5475 50.3 67.75 128.2
3.00 1.8 16.00 9.7 29.00 19.0 42.00 30.6 55.00 50.8 68.00 128.6
3.25 2.0 16.25 9.9 29.25 19.3 42.25 30.8 5525 51.3 68.25 129.1
3.50 2.1 16.50 10.0 29.50 19.5 42 .50 31.0 55.50 51.9 68.50 129.5
3.75 2.3 16.75 10.2 29.75 19.7 4275 31.2 55.75 52.4 68.75 130.0
4.00 2.4 17.00 10.3 30.00 19.9 43.00 31.5 56.00 52.9 69.00 130.4
4.25 2.6 17.25 10.5 30.25 20.1 43.25 31.7 56.25 53.5 69.25 130.9
4.50 27 17.50 10.6 30.50 20.4 43.50 31.9 56.50 54.0 69.50 131.4
475 29 17.75 10.8 30.75 20.6 43.75 32.1 56.75 54.5 69.75 131.8
5.00 3.0 18.00 10.9 31.00 20.8 44.00 324 57.00 55.1 70.00 132.3
525 3.2 18.25 11.1 31.25 21.0 44.25 32.6 57.25 556 70.25 132.7
5.50 33 18.50 11.3 31.50 213 44.50 32.8 57.50 56.1 70.50 133.2
575 3.5 18.75 11.4 31.75 215 44.75 33.0 57.75 56.7 70.75 133.6
6.00 36 19.00 11.6 32.00 217 45,00 33.2 58.00 57.2 71.00 1341
6.25 3.8 18.25 11.7 32.25 219 4525 33.5 58.25 58.6 71.25 134.5
6.50 4.0 19.50 1.8 32.50 221 45.50 33.7 58.50 60.0 71.50 135.0
6.75 4.1 19.75 12.0 32.75 22.4 45.75 33.9 58.75 61.4 71.75 135.4
7.00 4.3 20.00 12.2 33.00 226 46.00 341 59.00 62.8 72.00 1359
7.25 4.4 20.25 12.3 33.25 228 46.25 34.3 59.25 65.3
7.50 4.6 20.50 12.5 33.50 23.0 46.50 346 59.50 67.8
7.75 4.7 20.75 12.6 33.75 233 46.75 34.8 59.75 g2.8
8.00 4.9 21.00 12.8 34.00 235 47.00 35.0 60.00 101.5
8.25 5.0 21.25 12.9 34.25 23.7 47.25 352 60.25 105.2
8.50 52 21.50 131 34.50 239 47.50 3556 60.50 108.8
8.75 53 21.75 13.2 3475 24.1 47.75 357 60.75 110.7
9.00 55 22.00 13.4 35.00 24.4 48.00 35.9 61.00 112.6
9.25 56 22.25 13.5 35.25 24.6 48.25 36.4 61.25 113.8
9.50 58 22.50 13.7 35.50 24.8 48.50 37.0 61.50 115.2
9.75 59 22.75 13.8 35.75 25.0 48.75 375 61.75 116.5

10.00 6.1 23.00 14.0 36.00 253 49.00 38.0 62.00 117.7

10.25 6.2 23.25 14.1 36.25 255 49.25 386 62.25 118.2

10.50 6.4 23.50 14.3 36.50 257 49.50 39.1 62.50 118.6

10.75 6.5 23.75 14.4 36.75 25.9 49.75 39.6 62.75 1198.1

11.00 6.7 24.00 14.6 37.00 26.1 50.00 40.2 63.00 119.5

11.25 6.8 24.25 14.8 37.25 26.4 50.25 40.7 63.25 120.0

11.50 7.0 24.50 15.0 37.50 26.6 50.50 41.2 63.50 120.4

11.75 7.1 2475 153 37.75 26.8 50.75 418 63.75 120.9

12.00 7.3 25.00 155 38.00 27.0 51.00 423 84.00 121.3

12.25 7.5 25.25 15.7 38.25 27.2 51.25 42.8 64.25 121.8

12.50 7.6 25.50 169 38.50 27.5 51.50 43.4 64 .50 122.3

12.75 7.8 25.75 16.2 38.75 27.7 51.75 439 64.75 122.7

(52.5406.1101.04 Hydrologic Analysis.MCD) Page 3 of 6
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7.2 Pre-Development Input

Apre.contributing = 15.06-acre Apre contributing = 0.02353 mi’ (Reference 2.4)

CNprg 1= 45.0 {Reference 2.4)

The time of concentration was taken from the Unit 3 pre-development calculation. The Unit 4 area pre-deveiopment time
of concentration was not calculated. The length of travel for Unit 3 pre-development is 770 feet. For Unit 4 area
pre-development the approximate length of travel would be 400 feet. Given similar site conditions for pre- Unit 3 and Unit
4, engineering judgment says that Unit 3 time of concentration would govern.

tepre = 0.41-hr (Reference 2.1)
tlag‘pre = 0.6t pre Yiag pre = 0.2460hr
SCS Runoff Curve Number method for Estimating Runoff (Reference 2.7)
Q= (P-0.28)2 Q = runoff (in)
(P +0.85) P = rainfall (in)

S = potential maximum retention after runoff begins (in)

S = 1000 - 10
CN
S = 1000 - 10 S=12.22
CNpre

5 in (P25 - 0.2:8)?

Pss:=10.29 in = Q = 3.07in
25 25.pre (st + 085S 25.pre

V25 pre = Apre,contributing‘stApre V25 pre = 3.849 ftacre

in'(P1oo - 028)2
(P100 + OAS-S)

P100 = 11.27 in Q100Apre == Q100.p,e =3.7in

V100.pre = Apre‘contributing'QmO,pre V100.pre = 4.644 fracre

(562.5406.1101.04 Hydrologic Analysis. MCD) Page 4 of 6
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7.3 Post-Development Input

Apost.contributing = 12.89-acre Apost.contributing = 0.02014 mi’ (Reference 2.4)
CNpost = 89.5 (Reference 2.4)
Apong = 1.41-acre Apong = 0.00220 mi’ (Reference 2.4)
CNpond =98 (Reference 2.4)
te post = 0.127-hr (Reference 2.3)
tiag.post == 0.6-tc post Yiag post = 0.0762hr

uPOﬁvEsb
Total Area Di m"e“&‘
Stage (Acres) (eFs)
74 0.8836 6
75 0.9824 o
76 1.0838 O (Reference 2.5)
77 1.1887 arwi
78 1.3195 jo.q84
78.25 1.3534 n.zzl
78.5 1.4061 Is. 732
78.75 1.4619 23,305
79 1.6587 az.Boel
SCS Runoff Curve Number method for Estimating Runoff (Reference 2.7)
Q=(P-0.29)? Q = runoff (in)
(P + 0.8S) P = rainfall (in)

S = potential maximum retention after runoff begins (in)

S=1000-10
CN

1000
S= - 10 S=117
CNpost

in (Pps - 02:5)°

B Q = 0.75ft
(P25 L 08 S) 25.post

Q25 post =

(52 5406.1101 04 Hydrologic Analysis.MCD) Page 5 of 6
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L#7% 10%
. 2
In‘(Pﬂ)o-O,Z'S) aQ 0.83
Q = 100. = (.83
100.post (P100 N 0.8'8) 00.post
V25 post = Q25 post: Apost.contn’buting V25.post = 9.67 ftacre
V100.post = Q100‘post'Apost,contribuling V160.post = 10.71 ftacre
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Peax # JH76LS)

Fe # 32.59o.n0l .oY

Simu

unit Hydrograph:
peaking Fator:

Spec Time Inc (min):
Comp Time Inc (min):
rRainfall File:
Rainfall amount (in):
Storm puration (hrs):
status:

Time of Conc (min):
Time shift (hrs):
Area (ac):

vol of unit Hyd (in):
Curve Number:

DCIA (%):

Time Max (hrs):
Flow Max (cfs):
rRunoff volume (in):
Runoff volume (ft3):

Basin Name:
Grou? Name:

ation:
Node Name:
Basin Type:

Simu

unit Hydrograph:
peaking Fator:

Spec Time Inc (min):
Comp Time Inc (min):
Rainfall File:
Rainfall amount (in):
storm Duration (hrs):
status:

Time of Conc (min):
Time shift (hrs):
Area (ac):

vol of unit Hyd (in):
Curve Number:

DCIA (%):

Time Max (hrs):
Flow Max (cfs):
rRunoff volume (in):
Runoff volume (ft3):

Basin Name:
Grou? Name:

ation:
Node Name:
Basin Type:

Simu

unit Hydrograph:
Peaking Fator:

spec Time Inc (min):
Comp Time Inc (min):
Rainfall File:
Rainfall amount (in):
Storm Duration (hrs):
status:

Time of Conc (min):
Time shift (hrs):
Area {(ac):

vol of unit Hyd (in):
Curve Number:

DCIA (%):

Time Max (hrs):
Flow Max (cfs):
runoff volume (in):

POST-DEV

BASE

100yr

POND

SCS unit Hydrograph

uh323
323.0
1.02
1.02
sfwmd7?2
11.270
72.00
onsite
7.62
0.00
12.890
1.001
89.500
0.000

59.99
70.868
9.979
466929.356

PRE-DEV

BASE

100yr

PRE-DEV

SCS unit Hydrograph

uh323
323.0
3.28
3.28
Sfwmd72
11.270
72.00
Onsite
24.60
0.00
15.060
1.000
45.000
0.000

60.13
28.416

3.702
202372.881

POST-DEV

BASE

10yr

POND

SCS unit Hydrograph

uh323
323.0
1.02
1.02
Stwmd72
7.590
72.00
onsite
7.62

59.99
46.796
6.346

Basin_summary_Report_Al1.TXT

Page 1

Basin Name:
Grou? Name:

ation:
Node Name:
Basin Type:



proa B 14765

Fle » 52,51ﬂx3.nox.oH

rRunoff volume (ft3):

Basin Name:
Name:
simulation:
Node Name:
Basin Type:

Grou

unit Hydrograph:
peaking Fator:

spec Time Inc (min):
comp Time Inc (min):
rainfall File:
Rainfall Amount (in):
storm puration (hrs):
status:

Time of Conc (min):
Time shift (hrs):
Area (ac):

vol of unit Hyd (in):
Curve Number:

pCIA (%):

Time Max (hrs):
Flow Max (cfs):
runoff volume (in):
runoff volume (ft3):

Basin Name:
Name:
Simulation:
Node Name:
Basin Type:

Grou

unit Hydrograph:
peaking Fator:

Sspec Time Inc (min):
comp Time Inc (min):
rainfall File:
rainfall amount (in):
storm buration (hrs):
status:

Time of Conc (min):
Time shift (hrs):
area (ac):

vol of unit Hyd (in):
curve Number:

DCIA (%):

Time Max (hrs):
Flow Max (cfs):
runoff volume (in):
runoff volume (ft3):

Basin Name:
Grou? Name:

ation:
Node Name:
Basin Type:

Simu

unit Hydrograph:
peaking Fator:

spec Time Inc (min):
comp Time Inc (min):
rainfall File:
rRainfall amount (in):
storm Duration (hrs):
status:

Time of Conc {(min):
Time shift (hrs):
area (ac):

vol of unit ryd (in):
Curve Number:

DCIA (%):

296944 .181

PRE-DEV

BASE

10yr

PRE~DEV

SCS unit Hydrograph

uh323
323.0
3.28
3.28
sfwmd72
7.590
72.00
onsite
24.60

1.525
83364.995

POST-DEV

BASE

25yr

POND

SCS unit Hydrograph

uh323
323.0
1.02
1.02
sfwmd72
10.290
72.00
onsite
7.62
0.00
12.89%0
1.001
89.500
0.000

59.99
64.482
9.009
421515.747

PRE-DEV

BASE

25yr

PRE-DEV

S¢S unit Hydrograph

uh323

onsite
24.60

Basin_Summary_Report_All1.TXT

page 2

Wy C 4 o CH



Prox #» 47165

e # 52.590s. 110104
Time Max (hrs): 60.13
Flow Max (cfs): 23.740

rRunoff volume (in): 3.068
Runoff volume (ft3): 167733.779

Basin_summary_Report_All.TXT e C5 oF 14

rPage 3
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E Owner: Fiorida Municipal Power Agency Prepared by: A. L. Morgan
]

Plant: Cane Island Power Park Unit 4 Date: __.3 /26 Jo®
Project No. 147651 Verified by:_J.M. Stanek
BLACK & VEATCH File No. 52.5406.1101.04 Date:_ 3 /2te [es8
Title: Hydrologic Analysis PageNo._p) of 3 DO
Calc Rev: L1 ams
b/4)cp,
APPENDIX D

25Year-f2-Hour ICPR

Time Series Files

For  [o-vr., 25-¥R, AND JcO -y STORMS
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