Next Generation Artificial Intelligence
Continuous Simulation Model of
Cranes Roost

Integrated Surface Water-Reclaimed Water-Stormwater
Storage & Retrieval System

ASCE EWRI EAST CENTRAL FLORIDA BRANCH
OCTOBER TECHNICAL LUNCHEON

When: Thursday, October 18, 2012
Where:
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PRESENTATION OUTLINE (CONTINUED)

e The Permit Submission &
blown pre-application presentatio
hydrogeologists, wetland ecologists, etc.)...the result = no R.A.l.
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WATERSHED & PUMPING FACILITIES

requires the retri
via the reclaimed system).

Let us now start a helicopter tour of the basin as it exists today.
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CRANES ROOST

HELICOPTER TOUR

QA)§ WATERSHED & PUMPING FACILITIES ON GOOGLE EARTH ANIMATED MAP nEV
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===  STORMWATER AND RECLAIMED
 WATER INTEGRATED PLANS

WATERSHED ON SITE VICINITY MAP
Forest City & Casselberry, Florida
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erors STORMWATER AND RECLAIMED
WATER INTEGRATED PLANS

WATERSHED ON 2010 AERIAL MAP

'MASTER WATERSHED
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STORMWATER AND RECLAIMED

WATER INTEGRATED PLANS

GRAPHIC SCALE

1 INCH = 1,000 FEET

‘WATERSHED
(648 acres)

AKE ADELAIDE
=l WATERSHED
(425 acres)

NES ROOST WATERSHED
ON AERIAL MAP
Image Date: 2010
“Cranes Roost Continuocus

' Simulation Model
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STORMWATER AND RECLAIMED
~ WATER INTEGRATED PLANS
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GRAPHIC SCALE

1INCH = 800 FEET
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e WATERSHED BOUNDARIES
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GRAPHIC SCALE STORMWATER AND RECLAIMED
i ~ WATER INTEGRATED PLANS
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THE EARLY YEARS
(NOVEMBER 1940 TO THE PRESENT)

* Land cover within t
fully developed by the early 1980's, wi
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STORMWATER AND RECLAIMED

1INCH = 600 FEET

";”ﬁ GRAPHIC SCALE

LEGEND: j i

«————> BASIN BOUNDARIES

e WATERSHED BOUNDARIES

PHOTO DATE: NOV 1940
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STORMWATER AND RECLAIMED

s WATER INTEGRATED PLANS

m& GRAPHIC SCALE

1INCH = 800 FEET

o T 00

LEGEND: f
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PHOTO DATE: NOV 1948
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STORMWATER AND RECLAIMED
~ WATER INTEGRATED PLANS

GRAPHIC SCALE

1INCH = 800 FEET

LEGEND: f

e=———= BASIN BOUNDARIES
e WATERSHED BOUNDARIES

PHOTO DATE: MAR 1957
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" Granes Roost
Continuous Simulation Model
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STORMWATER AND RECLAIMED
oo WATERINTEGRATED PLANS

GRAPHIC SCALE

1INCH = 800 FEET
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STORMWATER AND RECLAIMED
~ WATER INTEGRATED PLANS

1INCH = 800 FEET

mﬁ GRAPHIC SCALE
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STORMWATER AND RECLAIMED
~ WATER INTEGRATED PLANS

GRAPHIC SCALE

1INCH = 600 FEET
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STORMWATER AND RECLAIMED
~ WATER INTEGRATED PLANS

GRAPHIC SCALE

1INCH = 600 FEET

T o 00

LEGEND: f
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b | === WATERSHED BOUNDARIES

PHOTO DATE: FEB 1973

o
SITE AERIAL IMAGE
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STORMWATER AND RECLAIMED
~ WATER INTEGRATED PLANS

GRAPHIC SCALE

1INCH = 600 FEET

|| LEGEND: f
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PHOTO DATE: NOV 1974
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STORMWATER AND RECLAIMED

w WATERINTEGRATED PLANS
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STORMWATER AND RECLAIMED

~ WATER INTEGRATED PLANS

1INCH = 800 FEET

LEGEND: /é\-

=== BASIN BOUNDARIES

mﬁ GRAPHIC SCALE

| e WATERSHED BOUNDARIES

PHOTO DATE: MAR 1983
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STORMWATER AND RECLAIMED

~ WATER INTEGRATED PLANS

7 mﬁ GRAPHIC SCALE

1INCH = 800 FEET
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STORMWATER AND RECLAIMED

... WATERINTEGRATED PLANS

GRAPHIC SCALE

1INGH = 600 FEET
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SITE AERIAL IMAGE
March 1989

>, . NEWVAE it
Q’g HISTORICAL AERIAL MAP MAR. 1989 [D)E\J@ W/”__Y




STORMWATER AND RECLAIMED

 WATER INTEGRATED PLANS

1INCH = 800 FEET

r mﬁ GRAPHIC SCALE
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STORMWATER AND RECLAIMED
o WATERINTEGRATED PLANS
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mﬁ GRAPHIC SCALE
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STORMWATER AND RECLAIMED

e "‘% GRAPHIC SCALE

1INCH = 800 FEET
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STORMWATER AND RECLAIMED

~ WATER INTEGRATED PLANS

1INCH = 800 FEET
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STORMWATER PUMP STATION PERMIT

SJRWMD limits on the operation of this stormwater discharge system are
as follows:
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STORMWATER PUMP STATION

?;@ PUMP STATION DEV # M
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PROJECT GOALS

district, the lake
direction.
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CONCEPTUAL MODEL

|
I | RAINFALL | i i [RAINFALL i
\4 Y Y Y Y Y Y Y
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NEW FEATURES INTRODUCED IN PONDS 3.3's REFINED
METHOD MODULE

CONTINUOUS SIMULATION HYDROGRAPH
FEATURE #1

pump and the project-specific li
Cranes Roost project.
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CONDITIONAL PUMP INPUT DATA

Refined Method - New - Trial 56 - Reuse Cutoff +51.5, 4 MGD In, 1 MGD Out.prm
File Edit Hydrographs Route Units Options Help

DB & 2| ¥alsE

1 Project Data 2 Aquifer Data T 3 Geomelry ) 4 Ditches and Trenches
[ 5 Discharge Structuwres |, & Hydrographs | 7 Tabular Results | 8 Graphical Riesults
Discharge Stiucture |3 ijJ Stiucture Type |Conditional pump ~| New Discharge Structure Type
Conditional Pump

Ty I Description |HeuseWater Pumg

Pumping Into Pond
Pumping Rate For Pumping Into Pord (gpd) ~ [4000000
Pump Off Elevation For Pumping Into Pond (1)~ [515
Pumping Into Pond Can Not Occur If The Following Discharge Stiuctures Are Simuktaneausly Pumping:
[V Dischaige Stucture 1
V' Discharge Structure2
I” | Discharge Stiucture 3

Pumping Out Of Pond
Pumping Rate For Pumping Out Of Pond (gpd) |1nuuunu
Pump Off Elevation For Pumping Out Of Pond (ft) |4s.sn?

f A Moi i
[V Use Default SCS Antecedent Moisture Definitions Used For Runoff Calculation
Rainfall Rainfall
[inches) (inches]

Dormant Season:  AMCI < |U.5 <=AMC Il <= |1.1 <AMCII
Growing Season: AMCI < |‘1.4 <=AMC Il <= |2,1 < AMCIII

Note: the conditional pump is only valid for continuous simulation hydrographs.

DATA IS UNLOCKED
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NEW FEATURES INTRODUCED IN PONDS 3.3's REFINED
METHOD MODULE

CONTINUOUS SIMULATION HYDROGRAPH
FEATURE #2
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CONTINUOUS SIMULATION
o HYDROGRAPH - MODFLOW OPTIONS

—

s Continuous Smuiation
File Summary Menu
Scenario |1 i—‘
Hydrograph Type IContinuous Simulation EI Clone |
Do | <-Auto Desciibe |
T o=
Rainfall F Active
Runoff [V Generate Hydrograph
Ewvap/ET Modflow Routing IHouted with infiltratio ;l
Leakage [~ Dvernide default water table I ft datum

Artificial Recharge I~ Overide default boundary condition | Constant Head =
UporedentFlow | ¢ Riuumber of Sub Stess Perod ntervals [36 >

Summary

Ok Cancel |




NEW FEATURES INTRODUCED IN PONDS 3.3's REFINED
METHOD MODULE

CONTINUOUS SIMULATION HYDROGRAPH
FEATURE #3
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DETAILED RESULTS VIEW

euse Cutoff +5

Fle Edt Hydrographs Route Units Options Help

D|ﬁ|ﬂ| il él ‘f‘/|ﬁ‘ |ﬁ' |E| [Detsied Resuts =] [Engish =] Scenaiio =

1 Project Data 1 2 Auuifer Dala I 3 | 4 Ditches and Trenches
5 Discharge Stiuctures i § Hydiogiaphs I 7 Tabular Results 1 8 Graphical Resuls
e : New menu option to expand detailed results
Combined S
Stage Infilation [l Cumulstive | Cumulstive | Combined |  Water
Elevation Rate | Discharge | Inflow Infiliation | Cumulative | Budget Flow

L (it datum) {8/s) | Rate(f®/s) | Volume () | Volume (i®) |Discharge (i®) Enor (%) Type

1 Column Width D513 45000000  0.00000 0 0000 000000 0 NA.

2 Exportto AdicPR y [0513|  aass908) 001057 0| 23540 71589850 0[3.076411E-02. s

3 Exportdscharges for upgradent flows » [0513] 4492243 001390 0| -11374210) 182807700 0[2.973345€-02 5

Z Export Annual Water Budget » |J513 4488773 -0.01593, 0| -13084.920| -3117.55200 0{2912797€-02| S

5 SR TUzGE——UO0513 4485256  -0.01826 0| 17026920/ 458335100 0| -0288554 5

6 120.000 -0.1503 -0.00513 4481612 -0.02073, 0| -24675.200| -6273.35600 0{2.879186E-02| S

7 144.000 00%1 000513  aa77887] 002297 0| -3s317.040) 817198800 0[2.880248E 02, 5

B 168,000 01741]  000513| 4474193 002488 0| -46996.910] 1024320000 0[2878574€-02. s

B 192,000 00%61| 000513 4470809 002589 0| -52656.770| -12436.08000 0[2872243E-02 5

10 216.000 01741)  000s13)  aaeri0] 002885 0| -70326:630] 1471882000 0[2863054€-02. 3

11 240,000 00856 000271 4464132 -0.02542 0| -75014.160| -17075.96000 0[2.867194E-02 s

12 264.000 07885 000198 4463760 001326 0| -33119570] 1911014000 0[2.779758€ 02 3

13 288.000 26607 0.00846 44.70156 -0.01205 0| 110884.000| -19366.93000 0{1.982385E-02| S

14 312.000 -2.9308 -0.00513 44 66642 -0.02372 0 99214.190| -21192.57000 0 - 020963 S

15 336.000 26607 000513 4463240 003822 0|  87544.320[ -23465 24000 0[21421526 02 5

16 360.000 12.0811 002532 44.98675 0.16364 0| 724387 600| -14587 98000 0| -1.36505E-03) S

17 334,000 54857  oowss|  4s42ees|  024755) 6188915 1010163.000] 481204100] 534722.3[1.0551236 02 5

18 408,000 63032 000513 4571420] 02095 6188915 1072268.000| 2618867000 1063445 0152065 S

19 432,000 £1452) 000513 ss971E 032230 6188915 1105013.000] 54777.51000]  -1604167|1.806082€ 02 S

20 456,000 64700 000513  4620728]  034775| -6.188915| 1113045.000] 8388147000 21389991 994051E-02 5

21 480.000 64218] 000513 4642666) 030957 6188915 1121130.000(11486840000)  2673611) 0212408 S

2 504.000 62327, 000513 4634317 026568 0| 1115555.000(137375.20000)  -2673611/1.926334E-02 5

23 528.000 8.8252 0.02532 4662392 0.33102 0| 1768650.000| 164234.10000 -2673611 .0207137| S

24 552.000 -7.1766 -0.00513, 46.86657 0.36861 -6.188915| 1839870.000| 194576.30000 -3208333|2 156958 -02| S

25 576.000 8.0614 -0.00513, 47.08127 0.40706 -6.188915| 1878093.000| 227323960000 -3743056|2 224546E-02| S ;J ]
Ready DATA IS UNLOCKED




DETAILED RESULTS VIEW

iiZZ Refined Method - New - Trial 56 - Reuse Cutoff +51.5, 4 MGD In, 1 MGD Out.prm
Fle Edt Hydrographs Route Units Options Help
D8 &| 8| 2|&|S|E| [ootsiedresits =] [engish =] Seensiofi £
1 Project Data Il 2 Aquifer Data I 3 | 4 Ditches and Trenches
5 Discharge Stiuctures 1 § Hydrograpt li 7 Tabular Results 1 8 Graphical Resuls
By BE| === 888 Newfeature. Expanded detailed results for continuous simulation hydrograph.
Stucture1 | Stucture 1 Stuctue 2 | Stucture 2 -]
Elapsed Outside Stage || 1 || Cumudati Infilrstion | Incremental | Cumulative | Instantaneous| Incremental | Stucture1 | S 1 [ 1 1 | Struct
Time Flow Rechaige | Elevation | Inflow Rate | Inflow Inflows Rate Infiliation | Infitcation | Dischaige | Dischaige | Incremental | Cumulative | Dischaige | Dischaige | Increme
Date {hours) Type (t/day) {ft datum) (f84s) Viglume (1%) | Volume {f¢) {i#/s) | Volume () | Volume(it) | Rate(f®/s) | Rateiff/s) |Dischaige ff) | Dischaige ()| Rate(f/s) | Rate (fé/s) |Dischaig
1 0,000 NA| 000513 4500000 -0.0361 0.0000 0.000 0.00000 000000 0.00000 0.00000 00 00 00 00 00
2 1141991 24,000/ s| 000513 4495008 00951 82995400 8299540 001057 71589850 -715.89950 0.00000| 0.0 00 00 00 00
3 1721991 4g.000] 5| 000513 44592249 00243 -30746750] 11374210  -0.01390] -1110.17900] -1826.07700 0.00000| 00 00 00 00 00
4 1431991 72,000/ 5| 000513 4488773 00645 17107030 13084920 0.01599) -1291.47500] -3117.55200 0.00000| 00 00 00 00 00
5 17471991 36,000 5| 000513 4485256 -0.0268) 39420080 17026920  -0.01826] -1471.73800] 458935100 0.00000| 0.0 0.0 00 00 00
5 1501991 120.000] s/ 000513 4481612 01503 76482780 24675200  -0.02073) -1684.00500) 627335600 000000 00 00 00 00 00
7 1/6/1991 144,000/ 5| 000513 4477887 00951 108418400 -35317.040] 002297 -1898.61200] -8171.96800 0.00000| 0.0 00 (il 00 00
8 1771991 168.000 S -0.00513 4474199 -0.1741| -11669.8600 -4EEIBS31I]| -0.02468| -2071.23000| -10243.20000 IJ.IJJJUI]| 0.0 0.0 00 0.0 0.0
9 1/8/1891 192.000 S -0.00513 44.70609 -0.0861| -11669.8600 -5355577!]' -0.02583| -2192.88200| -12436.08000 III,I]IIEII]| 0.0 0.0 0.0 0.0 00
10 1/9/1991 216.000 S -0.00513 4467110 -0.1741| -11669.8600 -7I]328.B3I]| -0.02685| -2280.74300) -14716.82000 IJ.IZOJ[II]| 0.0 0.0 0.0! 0.0 0.0
1 17101891 240.000 S -0.00271 4464132 0.0656| -4687.5230 -75D14.1EI]| -0.02542| -2359.14000| -17075.96000 III,I]IICII]| 0.0 0.0 0.0 0.0 llI]|
12 1171991 264,000 s 000198) 4483760 07885 36994.6000] 39119570 001326 -2034.17400) 19110.14000 0.00000| 0.0 00 00 00 00|
13 1/12/1991 2$.EIDDI S 0.00846 4470156 2.6607| 143003.6000 11I]EBJ.I]I]D| -0.01205| -256.85850| -19366.93000 III,IIIlﬂEI| 0.0 0.0 00 00 I1I]|
14 141341991 312000 s| 000513 asesee2 29308 11669.8800)  93214190]  0.02372] -1825.57500) 2119257000 0.00000| 0.0 00 00 00 00
15 1141391 336.000] s|  oo0513) 4463240 26607 11669.8500] 87544320  0.03822) 227266500 -23465 24000 0.00000| 0.0 00 00 00 00
16 171541931 360.000] 5 002532  44.98675 120811) 6368433000 724367600  0.16364] 8877.25300] -14587.98000 0.00000| 0.0 00 00 00 00
17 1/16/1991 384.000] 5 0ooss| 4542668 -5.4657| 2857814000 1010169000  0.24755 19400.02000] 481204100 0.00000 00 00 00 00 00
18 1171991 408.000| 5| 000513 4571420 69032 62099.2300] 1072268000  (0.28915 23376.63000) 2818867000 0.00000| 00 00 00 00 00
13 1/18/1991 432,000 5| 000513 4597161 61452 327449700 1105013000) 032230 2658884000 5477751000 0.00000| 00 00 a0 00 00
20 1A19/1591 456.000| 5| 000513 4820728 6.4700] 14031.2700] 1119045000  0.34775 2910395000 838%1.47000 0.00000| 0.0 0.0 00 00 00
21 1/20/1991 4BIJIJIJU| S 000513 46.42666 -6.4218) 2085.3250 112113!1l]l]|]| 0.30957| 30986.83000| 114868.40000 U.I]]IIEI| 00 0.0 0o 0.0 i}
2 172171991 504,000 5| 000513 4634317 62327 5575.4480] 1115555.000)  (0.28568) 2250688000/ 137375.20000 0.00000| 0.0 00 00 00 00
23 1/22/1991 SZEEII]IJ| S 002532 46.62392 8.8252| 653095.6000 1TEEESU.EIUI]| 033102 26858.83000| 164234.10000 IJ.IDJUI]l 0.0 0.0 0.0! 0.0 0.0
24 1/23/1991 552,000 5| 000513 4586657 -7.766)  71219.6800) 1839870.000  0.36861) 30342.16000) 19457630000 0.00000] 0.0 00 00 00 00 _
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MODEL CALIBRATION
BASIN PARAMETERS

Comparison of Runoff Basin Parameters and Calibrated Leakance For Initial Calibration Comapared to 1996 Devo Model and 2011 Pegasus Estimates
Cranes Roost Lake Adelaide Lake Florida Lake Mobile
Current 1996 2011 Current 1996 2011 Current 1996 2011 Current 1996 2011
Parameter Units Calibration Model Pegasus [| Calibration | Model | Pegasus || Calibration | Model Pegasus || Calibration Model Pegasus

Base of Aquifer Elevation ft NAVD 0 0 - 41 41 - 41 41 - 65 65 -
Horizontal Conductivity ft/day 3 3 - 3 3 - 2 2 - 1 1 -
Fillable Porosity % 25 25 - 25 25 - 25 25 - 25 25 -
Total Area of Drainage Basin acres 647.7 640.7 647.7 424.9 433.3 424.9 706.1 717.4 706.1 152.4 170 152.4
Lake Area acres 45.3 43.3 45.3 74 79.2 23.3 28.5 83.2 28.5 26.7 33.1 26.7
DCIA acres 3225 167.4 3225 150 111.4 199 10 2.4 274.8 10 0.9 41.5
Impervious Area With no ET Losses acres 388.9 = 176.1 = 308.5 47.5 =
Weighted Average non-DCIA Curve Number - 58.6 85.9 58.6 49.4 76.5 49.4 72.3 77.6 53.8 67 71.6 55.4
Leakage Below Pond in/yr - - - 10 25 - 28 25 - 14 8 -
Leakage Outside Pond infyr 11 6 - 6 6 - 18 6 - 14 4 -
Potentiometric Leakage Coefficient cfs/ft/ft 0.5 0.25 - - - - - - - - - -
Yearly Lake Evaporation in/yr 50.9 50.9 - 50.9 50.9 - 50.9 50.9 - 50.9 50.9 -
Yearly ET in/yr 55 39.4 - 55 39.4 - 55 39.4 - 55 39.4 -
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POTENTIOMETRIC SURFACE VS.

~ CRANES ROOST LAKE LEVEL

Measured Water Level In Cranes Roost Versus The Interpreted Potentiometric Surface Altitude

62
61
60
59
58
57

56 '

o]
55
54
53 T 4

52

%

5119 @
50

49
48 '|[f
47

46 f

a5 l{lilil
a4

43

| |
- I sy ur

c
oo

® r—

Elevation (ft NAVD)

[ ]
...
[ ]
-

—
=
-,
r

41

40 | Note: The potentiometric surface of the Upper Floridan Aquifer
39 L in the vicinity of Cranes Roost was estimated based on the nearby
USGS Well S-0125, with a vertical offset applied to account for
38 | localized conditions.
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POTENTIOMETRIC SURFACE VS.
CRANES ROOST LAKE LEVEL
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GENERAL TREND BETWEEN ANNUAL RAINFALL

- AND STORMWATER DISCHARGE PUMPING

Annual Pumping Volume (million gallons)
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HISTORICAL STORMWATER PUMPING RATES

Pumping Rate (gpm)
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CRANES ROOST INTEGRATED STORMWATER/RECLAIMED WATER FACILI

HISTORICAL RECLAIMED INFLOWS & OUTFLOWS

10

Historical Reuse In vs. Reuse Out

I

Statistics

Total Reuse In Volume = 708 MG
Number of Days of Pumping = 353 days
Average Pumping Rate = 2.01 MGD

Total Reuse Out Volume = 230 MG
Number of Days of Pumping = 385 days
Average Pumping Rate = 0.60 MGD

Il |

Volume (mgd)
w

° ' Lnr 1
-1 | | l
2
-3
-4
2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
——Reuse In ——Reuse Out
Figure B-1 ——
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CALIBRATION FOR LAKE MOBILE

Elevation (ft NAVD)
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Lake Mobile Calibration for 10 Acres DCIA L
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DCIA = 10 acres
71 Leakage Inside Pond = 14 in/yr
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CALIBRATION FOR LAKE FLORIDA

Lake Florida Calibration For 10 Acres DCIA 5
62 S I S S S
61 Flooding occurred in 2008.
Roadway Crest Elevation = 60.3 ft NAVD >
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CALIBRATION FOR LAKE ADELAIDE

Lake Adelaide Calibration For 150 Acres DCIA
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CALIBRATION FOR CRANES ROOST

Elevation (ft NAVD)

Cranes Roost Calibration For 322.5 Acres DCIA
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CALIBRATION FOR CRANES ROOST
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MODELING TASK #2 - OPERATIONAL SCENARIOS
FOR REUSE
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MODELING TASK #2 - OPERATIONAL SCENARIOS
FOR REUSE (continue)

water coupled by a reduced.
3. May occur simultaneously with storm
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CONCEPTUAL PUMPING SCHEMATIC

Pumping Schematic For Predictive Scenarios

STORMWATER PUMP OUTFALL TO LITTLE WEKIVA RIVER
1. Both stormwater pumps activate if water level exceeds +52.66 ft NAVD (by permit).
2. If active, stormwater pump 2 (3,000 gpm) turns off when water level drops below +51.4 ft NAVD (historical).
3. If active, stormwater pump 1 (4,500 gpm) turns off when water level drops below +50.63 ft NAVD (by permit).
4. Stormwater pump 1 pumps at a rate of 4,500 gpm above elevation +50.63 ft NAVD.
5. Stormwater pump 2 pumps at a rate of 3,000 gpm, above elevation +51.4 ft NAVD.
6. Combined pumping rate above elevation +51.4 ft NAVD is 7,500 gpm.
7. Stormwater pump permit threshold: 11.5 mgd maximum.

RECLAIMED WATER PUMPED INFLOW INTO CRANES ROOST
1. Reuse in pumping occurs when water level is below +51, 51.5, or 52 ft NAVD (d ding on model ion).
2. Pump is on if Antecedent Moisture Condition (AMC) is AMC Il or AMC Il
3. However, this pump is off if the stormwater pumps are actively discharging to Little Wekiva River.

REUSE WATER PUMPED OUT OF CRANES ROOST
1. Reuse pumping out only occurs if the water level in Cranes Roost is greater than +46.91 ft NAVD (by permit).
2. Reuse pumping out only occurs if Antecedent Moisture Condition is AMC 1.
3. Reuse pumping out may occur concurrently with stormwater pumping (unlike reclaimed pumping in).
4. Maximum annual net reuse withdrawals must not exceed 200 million gallons (by permit).
5. Maximum daily net reuse withdrawals must not exceed 2.0 million gallons (by permit).
6. Withdrawals are prohibited when lake level elevation is at or below +46.907 ft NAVD (+48 ft NGVD).

Stormwater
Pump 2

—

Reuse Pump

Stormwater
Pump 1

Stormwater Pump On Elevation -1‘
be— /
|

= Stormwater Pump 2 Off Elevation -

= Reuse In Off Elevation ==

«= Stormwater Pump 1 Off Elevation -,#

". Reuse Out Off Elevation

Figure B-4 ——




CONCEPTUAL PUMPING SCHEMATIC

Pumping Schematic For Predictive Scenarios

STORMWATER PUMP OUTFALL TO LITTLE WEKIVA RIVER

. Both stormwater pumps activate if water level exceeds +52.66 ft NAVD (by permit).

. If active, stormwater pump 2 (3,000 gpm) turns off when water level drops below +51.4 ft NAVD (historical).

. If active, stormwater pump 1 (4,500 gpm) turns off when water level drops below +50.63 ft NAVD (by permit).
. Stormwater pump 1 pumps at a rate of 4,500 gpm above elevation +50.63 ft NAVD.

. Stormwater pump 2 pumps at a rate of 3,000 gpm, above elevation +51.4 ft NAVD.

. Combined pumping rate above elevation +51.4 ft NAVD is 7,500 gpm.

. Stormwater pump permit threshold: 11.5 mgd maximum.

NOOBEWN =

RECLAIMED WATER PUMPED INFLOW INTO CRANES ROOST

1. Reuse in pumping occurs when water level is below +51, 51.5, or 52 ft NAVD (depending on model assumption).

2. Pump is on if Antecedent Moisture Condition (AMC) is AMC Il or AMC Il
3. However, this pump is off if the stormwater pumps are actively discharging to Little Wekiva River.

REUSE WATER PUMPED OUT OF CRANES ROOST
1. Reuse pumping out only occurs if the water level in Cranes Roost is greater than +46.91 ft NAVD (by permit).
2. Reuse pumping out only occurs if Antecedent Moisture Condition is AMC |.
3. Reuse pumping out may occur concurrently with stormwater pumping (unlike reclaimed pumping in).
4. Maximum annual net reuse withdrawals must not exceed 200 million gallons (by permit).
5. Maximum daily net reuse withdrawals must not exceed 2.0 million gallons (by permit).
6. Withdrawals are prohibited when lake level elevation is at or below +46.907 ft NAVD (+48 ft NGVD).
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MODELING TASK #2 - OPERATIONAL SCENARIOS
FOR REUSE (continue)
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MODEL RECALIBRATION FOR IDEALIZED STORMWATER PUMP CONFIGURATION

65 I I I I I 1

Model Recalibration Using Automatic 2-Stage Stormwater Pump Station and Historic Reuse Pumping

64 -

First historic stormwater pumping occurs on July 2, 1991.
63 -+

Stormwater pump station is assumed to not be active prior

62
61 1

to this date. After this date, stormwater pumping is
automatic based on pump on and pump off elevations.

60

59

58

57 L.

56 -

55 -
54 | P | i

— - T Y

53 ~ 2 |

B e —

s2 B,
51 £
50 ¥

49 - w
|

a8 L) Y LJ L |

Elevation (ft NAVD)

. |
:; [ — ‘0 L

a5

44

43

42

a1

40
39 - !
38

37

36

35

1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003

2004

2005

2006 2007 2008 2009 2010

2011 2012

——Predicted Water Level In Cranes Roost ® Measured Water Level (Seminole Water Atlas)

Measured Water Level (City pumping spreadsheet)

Stormwater Pump On Elevation (+52.66 ft NAVD)

=== «Pump Off Elevation for Stormwater Pump 2 (+51.4 ft NAVD)

® Measured Water Level (City pumping logs)

=== Pump Off Elevation for Stormwater Pump 1 (+50.63 ft NAVD)

Figure B-3 —




MODEL RECALIBRATION FOR IDEALIZED STORMWATER PUMP CONFIGURATION
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KEY RESULTS - THE SWEET SPOT DETECTED BY MODEL

value is not compromised.
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KEY RESULTS FOR SELECTED OPERATIONAL SCENARIO

Reuse pumping out
* No pumping (reuse or stormwat
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Summary of Model Results For Various Combinations of Reuse In and Reuse Out Prefered

MODELING RESULTS

Baseline Option
Baseline | Historic Trial 49 Trial 51 Trial 52 Trial 56 Trial 57
No Reuse [ Reuse 2 MGD in 3MGD In 4 MGD in 4 MGD in 4 MGD in
Trial Number Pumping | Pumping || 0.6 MGD out || 1 MGD Out || 1 MGD out | 1 MGD out | 1 MGD out
Reuse In Cutoff Elevation (ft NAVD) N.A. N.A. 51 51 51 51.5 52
Reuse Out Cutoff Elevation (ft NAVD) N.A. N.A. 46.91 46.91 46.91 46.91 46.91
Reuse In Nominal Pumping Rate (MGD) 0 2.01 2 3 4 4 4
Reuse Out Nominal Pumping Rate (MGD) 0 0.60 0.6 1 1 1 1
Ratio of Reuse In / Reuse Out 3.36 3.33 3 4 4 4
Stormwater Pumping
Cumulative Discharge For 21 Year Model Period (ac-ft) 23,461 23,626 22,266 21,119 21,778 22,669 23,994
Long Term Average Annual Stormwater Discharge (ac-ft/yr) 1,117 1,125 1,060 1,006 1,037 1,079 1,143
Change in Stormwater Pumping Compared to Baseline (%) 0.7 -5.1 -10.0 -7.2 -3.4 2.3
Leakage
Average Long Term Annual Leakage (ac-ft) 1,160 1,222 1,231 1,227 1,284 1,318 1,344
Change in Leakage From Baseline Conditions (%) 5.3 6.1 -0.4 12.5 3.8 5.0
Reuse Pumping
Effective Long Term Net Pumping Rate (gpd) 131,113 12,463 -40,449 39,191 107,925 186,583
Long Term Average Net Reuse Pumping (MGY) 47.9 4.6 -14.8 14.3 394 68.1
Worst Case Year Net Reuse Out Pumping (MGY) -32.9 -123.4 -200.7 -184.7 -160.1 -136.2
Note: Negative values represent pumping out of Cranes Roost. Positive values represent pumping into Cranes Roost
Days Pumping

Total Days In Model Period 7670 3650 7670 7670 7670 7670 7670
Days with Stormwater Discharge Pumping (days) 1,142 472 947 853 902 938 993
Days with Stormwater Discharge Pumping (%) 14.9 12.9 12.3 11.1 11.8 12.2 12.9
Days With Reuse In Pumping (days) 353 1315 1313 1254 1380 1511
Days With Reuse In Pumping (%) 9.7 17.1 17.1 16.3 18.0 19.7
Days With Reuse Out Pumping (days) 385 4033 3958 4124 4154 4167
Days With Reuse Out Pumping (%) 10.5 52.6 51.6 53.8 54.2 54.3
Days with No Pumping (days) 2466 1702 1835 1684 1504 1325
Days with No Pumping (%) 67.6 22.2 23.9 22.0 19.6 17.3
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PRE VS. POST HYDROPERIOD FOR TRIAL 56

Hydroperiod for 4 MGD Reuse In and 1 MGD Reuse Out (Trial 56)
i
63
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= No Reuse Pumping ——4 MGD In / 1 MGD Out = «Stormwater Pump On (+52.66 ft NAVD)
= = Stormwater Pump Off (+50.63 ft NAVD) Reuse In Cutoff (+51.5 ft NAVD) = = Reuse Out Cutoff (+46.907 ft NAVD)
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MODELING TASK #3 — REVIEW OF HISTORICAL OPERATIONS
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FLOODING OF CRANES ROOST
_ DURING TS FAY (AUGUST 2008)
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THE CONTINUOUS SIMULATION HYDROGRAPH
~o. . Rainfall Data

= Continuous Simulation
Eile Summary Menu

Scenario |1 ijJ
Hydrograph Type I Continuous Simulation ;l Clone I
Description I <- Auto Describe I
- )
Modflow Options LErE O =H
Rainfall Data format IDate range ;l
Runoff Units IEninsh v I
Evap/ET -
— (QFDzE 2 %
e Ranfal |~
Day Date b -
Artificial Recharge s —
1 0
Lret i 2 | Jan2.1991 0
Pumping 3 Jan 3, 1991 0
S 4 Jan 4, 1991 0
ummary
5 Jan 5, 1991 0
6 Jan B, 1391 0
7 Jan 7, 1391 0 j

Ok Cancel |
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THE CONTINUOUS SIMULATION HYDROGRAPH
I — Lake Area

= Continuous Simulation
Eile Summary Menu

Scenario |1 i}
Hydrograph Type I Continuous Simulation _vJ Clone I
Description I <- Auto Describe |
Modiow Options | |_Frmeff D zH ‘
Rainfall Lake I Surface Water Basin T Ground Water Basin Seasonhgﬁlslrumt:g:l forCN
oot [/ Eroi—]
Evap/ET

Lake Area (acres) |45.3
Leakage

Artificial Recharge

Uparadient Flow

Pumping

Summary

Ok | Cancel




THE CONTINUOUS SIMULATION HYDROGRAPH
—Surface Water Basin Runoff Parameters

= Continuous Simulation

File Summary Menu
Scenario |1 ijJ
Hydrograph Type IContinuous Simulation ;l Clone I
Description I <- Auto Describe |
Modflow Options p it & \‘
Rainfall Lake I%Sutfaee Water Ba:inI Ground Water Basin Season&ﬁr;:g:l for CN
m Units |English ]
SEEl Total area of drainage basin, including lake (acres) [647.7
Leakage Directly Connected Impervious Area [acres) 3225
Artificial Recharge Impervious area within basin where there are no E.T. losses [acres) |388.9
Upgradient Flow Curve Number for non-DCIA Area [AMC 1) 38.6
Pumping Curve Number for non-DCIA Area (AMC 1) ISB.B
Curve Number for non-DCIA Area [AMC IIl)  176.6
Summary
Curve Number for DCIA |‘351
v Auto Corelate Curve Numbers
Ok | Cancel
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THE CONTINUOUS SIMULATION HYDROGRAPH
<o Growing Season

= Continuous Simulation
Eile Summary Menu

Scenario |1 i}
Hydrograph Type IContinuous Simulation _vJ Clone I
Description I <- Auto Describe |
Modfow Options | |_raneff D& |
Rainfall Lake I Surface Water Basin T Ground Water Basin TSeaEﬂnA[;ﬂl:;:::::lhl
m Date Format |Calendar year, monthly _1,
Evap/ET Wet/Diy Seasons
Leakage q JQ‘Q‘D@JP
Artificial Recharge Date Season -
Jan
Uparadient Flow Feb rE—
Pumping Mar dormant L
Apr dormant
Summary
May dormant
Jun growing
Jul growing j

Ok | Cancel
UE\\@ )




THE CONTINUOUS SIMULATION HYDROGRAPH
== Evaporation & Evapotranspiration

= Continuous Simulation
Eile Summary Menu
Scenario |1 -;,—l

Hydrograph Type IContinuous Simulation .LI Clone I

Description | <- Auto Describe I

Evap/ET D& HE

Modflow Options

Rainfall Evapotranspiration [ET] R atio
ET (impervious ) / ET (pervious) [%] |0

Runoff
W nspirati T

¥ ion
EXEL Date Format ICalendar year, monthly ;I
Leakage Units [Engiish -]

Artificial Recharge Evaporation and E.T.
u
Upgradient Flow 4IQ‘@‘DWE‘0]J‘|P
2 Monthly Monthly -
Pumping Date E vaporation E.T. =
(inches) (inches)
Summary
Jan 1.97
Feb 250 1.85
Mar 390 268 _]
v

Ok Cancel




= Continuous Simulation

Eile Summary Menu

THE CONTINUOUS SIMULATION HYDROGRAPH

Scenario |1 i,—l

Hydrograph Type IConlinuous Simulation

~]  Cone |

~Leakage

Description | <- Auto Describe I
u
Modflow Options LD D=z
Rainfall Leakage Model lPotentiometric, variable ;I
Runoff Units IEninsh Vl
Evap/ET Leakage Coefficient [f/s/ft) IU.S
Date Format IDate range, monthly LI
Aquifer Leakage
Artificial Recharge < ‘Q[@‘Dﬁ'ﬂ‘ﬂ‘ % ‘ N
Upgradient Flow Potentiometric Leakage -
- Month Surface Outside Lake
Pumping (ft datum) (inch/yr)
S . Jan 1991 11_
Feb 1991 435 11
Mar 1991 435 1
Apr1991 45,1 1 j
ok Cancel |
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ESTIMATED POTENTIOMETRIC SURFACE

. FOR CRANES ROOST WATERBODY

Estimated Potentiometric Surface Derived From Well S-0125

Figure A-6 =
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CALIBRATION FOR LAKE MOBILE

Lake Mobile Calibration for 41.5 Acres DCIA &
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CALIBRATION FOR LAKE FLORIDA

Elevation (ft NAVD)
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PRE VS. POST HYDROPERIOD FOR TRIAL 49

Elevation (ft NAVD)

65

Hydroperiod for 2 MGD Reuse In and 0.6 MGD Reuse Out (Trial 49)
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= = Stormwater Pump Off (+50.63 ft NAVD) Reuse In Cutoff (+51 ft NAVD) = = Reuse Out Cutoff (+46.907 ft NAVD)
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PRE VS. POST HYDROPERIOD FOR TRIAL 50

Hydroperiod for 2 MGD Reuse In and 1 MGD Reuse Out (Trial 50)
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PRE VS. POST HYDROPERIOD FOR TRIAL 51

Hydroperiod for 3 MGD Reuse In and 1 MGD Reuse Out (Trial 51)
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PRE VS. POST HYDROPERIOD FOR TRIAL 52

Hydroperiod for 4 MGD Reuse In and 1 MGD Reuse Out (Trial 52)
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PRE VS. POST HYDROPERIOD FOR TRIAL 53

Elevation (ft NAVD)

65

Hydroperiod for 3 MGD Reuse In and 0.9 MGD Reuse Out (Trial 53)
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PRE VS. POST HYDROPERIOD FOR TRIAL 54

Elevation (ft NAVD)
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Hydroperiod for 3 MGD Reuse In and 0.9 MGD Reuse Out (Trial 54)
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PRE VS. POST HYDROPERIOD FOR TRIAL 55

Hydroperiod for 3 MGD Reuse In and 0.9 MGD Reuse Out (Trial 55)
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PRE VS. POST HYDROPERIOD FOR TRIAL 57

Hydroperiod for 4 MGD Reuse In and 1 MGD Reuse Out (Trial 57)
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PRE VS. POST HYDROPERIOD FOR TRIAL 58

Hydroperiod for 3 MGD Reuse In and 0.75 MGD Reuse Out (Trial 58)
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PRE VS. POST HYDROPERIOD FOR TRIAL 59

Hydroperiod for 3 MGD Reuse In and 0.75 MGD Reuse Out (Trial 59)
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PRE VS. POST HYDROPERIOD FOR TRIAL 60

Hydroperiod for 3 MGD Reuse In and 0.75 MGD Reuse Out (Trial 60)
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PRE VS. POST HYDROPERIOD FOR TRIAL 61

Hydroperiod for 3 MGD Reuse In and 1 MGD Reuse Out (Trial 61)
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PRE VS. POST HYDROPERIOD FOR TRIAL 62

Hydroperiod for 3 MGD Reuse In and 1 MGD Reuse Out (Trial 62)

65
64
63
62
61
60
59
58
57 -
s | I
54 - |
53 1 ' | | 1
52:;E I ] — ] i — 1 I——— — ]
51 - .l

s = 5 ey W p——— | = -4 k--
49
48

JEE=icEs s ISR ERiEs |

44
43
42
41 ‘
40
39
38
37
36
35

1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

——

=

Elevation (ft NAVD)

No Reuse Pumping ——3 MGD In /1 MGD Qut — -Stormwater Pump On (+52.66 ft NAVD)
— = Stormwater Pump Off (+50.63 ft NAVD) Reuse In Cutoff (+52 ft NAVD) — = Reuse Out Cutoff (+46.907 ft NAVD)

Figure B-18 —

NEVS i
@E\J@é, M&/

o






