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APPENDIX A - SUPPLEMENTAL INFORMATION FOR THE DERIVATION OF
THE PERFORMANCE MEASURE METHODOLOGIES FOR THE LAKE
OKEECHOBEE WATERSHED
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4848 Summary of annual flow, TP and rainfall for S-135 Summary Basin
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Summary of annual flow, TP and rainfall for S-191 Summary Basin
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4862 Summary of annual flow, TP and rainfall for the Lower Kissimmee Sub-watershed
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4872 Calculation of Net Basin TP Loads for the Lower Kissimmee Sub-watershed

4873

4874  The Lower Kissimmee Sub-watershed receives surface inflows from the Upper Kissimmee
4875  Sub-watershed at S-65 and discharges to Lake Okeechobee at S-65E. Some of the inflows
4876  from the Upper Kissimmee are retained in the Lower Kissimmee Sub-watershed as a result of
4877  evapotranspiration, water supply withdrawals, groundwater recharge, increased storage, etc.
4878  The portion of the total inflow from S-65 that is “passed through” the Lower Kissimmee and
4879  discharged to Lake Okeechobee is not considered in this evaluation. Only basin flows that
4880 are the result of local rainfall and runoff from the Lower Kissimmee Sub-watershed are
4881 evaluated in this analysis. (Note: Inflows from Lake Istokpoga via G-85 are limited to
4882  leakage through closed culvert stop logs and are considered insignificant.) Basin flows are
4883  calculated on a daily basis as follows:

4884

4885 Ik = Total Inflow to the Lower Kissimmee Sub-watershed
4886 = Qs.¢5= S-65 discharge

4887 OLx = Total Outflow from the Lower Kissimmee Sub-watershed
4888 = Qs.¢se = S-65E discharge

4889 PTx = Pass-through flow

4890 = the portion of S-65 inflow that is passed through the Lower Kissimmee Sub-
4891 watershed

4892 = minimum (ILK , OLK)

4893 Bik  =net basin flow produced by local rainfall and runoff
4894 = OLK_ PTLK

4895

4896 TP loading from the Lower Kissimmee Sub-watershed is the result of direct rainfall and
4897  runoff from within the sub-watershed and does not include external TP loading from the
4898 Upper Kissimmee Sub-watershed. Lower Kissimmee Sub-watershed basin loading is
4899 calculated using the following equations.

4900

4901 Cses = S-65 TP concentration

4902 PTL x = pass through TP load = the portion of S-65 TP load that is passed through
4903 the Lower Kissimmee Sub-watershed

4904 = PTLK * CS-65

4905 Cs.65s5= S-65E TP concentration

4906 BL;x = net basin TP loads produced by local rainfall and runoff

4907 = (Qs65e * Cs.658) - PTLLk

4908

4909 These calculations were performed on a daily time-step and the results were summed to
4910 monthly and annual totals.

4911
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EAST LAKE OKEECHOBEE SUB-WATERSHED
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4922 Calculation of Net Basin TP Loads for the C-44 Hydrologic Unit
4923

4924  C-44 Hydrologic Unit Flows

4925

4926 Qs-308m = S-308 discharges from Lake Okeechobee to C-44

4927 Qs-3080ut = S-308 discharges C-44 to Lake Okeechobee

4928 Qs-s0 = S-80 discharges from C-44 to St. Lucie Estuary

4929 | o = total inflow to C-44

4930 = Qs-3081n

4931 Oc.44 = total outflow from C-44

4932 = Qs-3080ut T Qs-80

4933 PTcu4 = pass-through flow for C-44

4934 = minimum (IC_44, OC_44)

4935 Bcas = net basin flow produced by local rainfall and runoff
4936 = OC_44 — PTC_44

4937

4938

4939  C-44 Hydrologic Unit Loads

4940

4941 Cn = total inflow concentration

4942 = total inflow load to C-44 / total inflow to C-44

4943 = (Qs-308m * Cs-308m) / Icas

4944 PTLc.44 = pass-through load for C-44

4945 = PTC_44 * CIn

4946 Cs-50 = S-80 concentration

4947 Cs.308 = S-308 concentration

4948 OL(c.44 = total outflow load from C-44

4949 = (Qs-30 * Cs-50) + (Qs-3080ut * Cs308)

4950 BLc.us = net basin load produced by local rainfall and runoff
4951 = OLC_44 — PTLC_44

4952

4953 Comments:

4954

4955 e The outflow concentration at S-308 to Lake Okeechobee (Cs_30s) should be the grab
4956 concentrations at S-308C, as these reflect discharges from the C-44 into the lake.
4957 e However, the inflow concentrations at S-308 from Lake Okeechobee into the C-44
4958 are the autosampler concentrations at S308C based on meeting with Cheol Mo on
4959 August 27, 2010.

4960

4961

4962
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4963 L-8 Summary Basin
4964
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4970 Calculation of Net Basin TP Loads for the L-8 Summary Basin

4971 A combination of stormwater runoff and water supply deliveries are discharged from the L-8
4972  Canal to multiple receiving waters: to Lake Okeechobee at C-10A, to the City of West Palm
4973  Beach’s water catchment system at Control No. 2, to the EAA at S-5AW, to the WCA-1 at S-
4974  5AS, and to the C-51W Canal at S-5AE. The L-8 Summary Basin receives inflows from
4975  Lake Okeechobee at C-10A, from WCA-1 at S-5AS, from the C-51W Canal at S-5AE, and
4976  from the West Palm Beach Canal in the EAA at S-5AW. Some of the inflows are retained in
4977  the basin as a result of evapotranspiration, water supply withdrawals, groundwater recharge,
4978 increased storage, etc. The portion of the total inflow that is “passed through” the L-8
4979  Summary Basin and discharged to adjacent waters is not considered basin flow in the
4980 evaluation of historical data analyses for the purpose of developing performance measures.
4981  Only basin flows that are the result of local rainfall and runoff from the L-8 Summary Basin
4982  are considered basin flow in the evaluation of historical data analyses. Following the
4983  standard District algorithm, L-8 Summary Basin flows were calculated on a daily basis by
4984 initially estimating the pass through volumes as follows:

4985

4986 Iig = total inflow to the L-8 Summary Basin

4987 =sum [ Qs-saem + Qssawm + Qs-sasm + Qc-10a1n ]

4988 Qs-5AEIn = flow at structure S-5AE into the L-8 Summary Basin
4989 Qs-5AWIn = flow at structure S-5AW into the L-8 Summary Basin
4990 Qs-5A8m = flow at structure S-5AS into the L-8 Summary Basin
4991 Qc-10AIn = flow at structure C-10A into the L-8 Summary Basin
4992

4993 O = total outflow from the L-8 Summary Basin

4994 = sum [ Qs.sacout + Qs-sawout + Qs-sasout + Qc-10a0ut + Qwes2 |
4995 Qs-5AE0ut = flow at structure S-5AE out of the L-8 Summary Basin
4996 Qs-sawout = flow at structure S-5AW out of the L-8 Summary Basin
4997 Qs-5A50ut = flow at structure S-5AS out of the L-8 Summary Basin
4998 Qc-10A0ut = flow at structure C-10A out of the L-8 Summary Basin
4999 Qwrn2 = flow at City of West Palm Beach pump No. 2

5000

5001 PTi = pass-through flow

5002 = minimum [I g, Org]

5003 Bis = net basin flow produced by local rainfall and runoff
5004 = OL_g - PTL_g

5005

5006  These calculations were performed on a daily basis and the results were summed to monthly
5007  and annual totals. Daily flow and TP data were provided by the District. Flow data for the
5008 City of West Palm Beach’s Control No. 2 was only available beginning May 1994, hence the
5009 historical data analysis for the L-8 Summary Basin began at this point in time.
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Net Basin TP loading from the L-8 Summary Basin is the result of direct rainfall and runoff
from within the summary basin and does not include external TP loading from surrounding
basins. Following the standard District algorithm for calculating pass-through loads, the L-8
Summary Basin loading was calculated on a daily basis for each boundary structure using the
following algorithms.

PTL; ¢ = PTLg * cumulative flow-weighted mean inflow concentration
measured at S-5AE, S-5AW, S-5AS and C-10A

Cr-8m = [ (Qssasin ™ Cssasin T Qssaem * Cssaem T Qssawm * Cssawm +
Qcioam * Ccioam ) / Ig ]

PTLy g =PTrs * CLsm

Css5AsIn = S-5AS TP inflow concentration

Cs5AEm = S-5AE TP inflow concentration

Cs5AWIn = S-5AW TP inflow concentration

Ccioam = C-10A TP inflow concentration

OLs = total outflow load from the L-8 Summary Basin

= Qssasout * Cssasout T Qssarout * Cssarout T+ Qssawout * Cssawout +
Qcioaout * Ccroaout + Qwesz * Cwepa

Css5as0ut = S-5AS TP outflow concentration

Cssarout = S-5AE TP outflow concentration

Cssawout = S-5AW TP outflow concentration

Ccroatout = C-10A TP outflow concentration

Cwpn2 = estimated concentration at City of West Palm Beach pump No. 2

= estimated as the cumulative flow-weighted mean inflow
concentration measured at S-5SAE, S-5SAW, S-5AS and C-10A
= CrL-8m
BLi g = net basin TP loads produced by local rainfall and runoff
=OLrs-PT

These calculations were performed on a daily time-step and the results were summed to
monthly and annual total loads.
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5045 Algorithm for Estimating TP Loads Discharged from the Southern L-8 Canal
5046 Structures (S-5AW, S-5AS, S-5AE): Deriving a Common Daily Time Series of TP
5047 Concentrations

5048

5049 1. Using the District’s LOAD Program for the period WY 1995-2011, daily, monthly
5050 and annual flow weighted mean (FWM) TP concentrations for discharges through
5051 the S-5AW, S-5AS and S-5AE> exhibited considerable heterogeneity, with annual
5052 coefficients of variation (standard deviation / mean) ranging up to 1.02 (see Table
5053 A-1 and Figure A-1).

5054

5055 2. For structures located as close together as these three, it was expected that there
5056 would be a closer range of FWM concentrations®. However, the LOAD Program
5057 looks only at the specific station in question in establishing an appropriate
5058 concentration to apply to the flow, and does not look at adjacent stations. As a
5059 result, TP concentrations from grab samples were applied to flow values up to 2,229
5060 days (i.e., more than six years) distant from the date of flow in estimating load (see
5061 Table A-2).

5062

5063 3. An alternative algorithm was investigated to reduce the heterogeneity between the
5064 concentrations at these structures, utilizing a common concentration time series for
5065 the southern terminus of the L-8 Canal. The time series was derived according to the
5066 following procedure.

5067 a. TP concentrations collected on days when flow occurred at each structure,
5068 with the following criteria

5069 i. S-5AW:

5070 1. Priority was given to grab samples collected at S-5AW on days
5071 with flow.

5072 2. If a grab sample was not collected at S-5SAW on the day with
5073 flow, a concurrent grab sample at S-5A was used if the flow at
5074 S-5A was less than or equal to the flow from S-5AW, in order
5075 to minimize the influence of EAA water quality on the S-5A
5076 sample.

2 Discharge through S-5AW from east to west (to the S-5A Basin); discharge through S-5AS from north to
south (to the STA 1 Inflow and Distribution Works); discharge through S-5AE from west to east (to the C-51
West Basin).

* A recent decision by the District to eliminate sampling at S-5AS and S-5AW and use samples taken at S-5AE
was based on analyses that bear out this expectation.
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1. Within a 14-day window, priority was given to autosampler
composite concentrations over grab sample concentration,
consistent with the LOAD Program algorithm using the 14-day
window option.

Figure A-1. Flow diagram for the L-8 Summary Basin

[ Y [N R
LdKE UKeecnopee
P Control 2
WPB
M Canal
S-5A Basin L-8 Basin
C-51W Basin
5-5AS Legend
2 Flaw in one direction Canal across
ecrass sub-watershed houndary sub-watershed boundary
STA-1 Inﬂ ow Basin & > Flaw intwo directions \Water cantroi structure on
gcrass sub-watershad boundary sub~watershed boundary
& Flow path outside Water controi structure ouiside
L-8 Sub-watershed -8 Sub-watershed

b. A single daily time series was compiled from the concentrations at the three
structures.

i. If values were available at all three stations, an arithmetic average was
calculated for that day (note: this concurrent sample collection never
occurred).

ii. If values were available for only two structures, an arithmetic average
was calculated for that day (note: this occurred 16 days during of the
period of record)

iii.  If only one value was available, that value was used for that day (note:
this occurred 758 days during the period of record).
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iv. Concentrations on days prior to the first value were set to the first
value.

v. Concentrations on days after the last value were set to the last value.

vi. Concentrations for days with no value were estimated from linear
interpolation.

c. The resulting time series was then applied to the daily flow for each structure
to calculate a daily TP load.

d. The heterogeneity of daily, monthly and annual FWM TP concentrations was
reduced in 13 of the 17 years of record (Table A-3 and Figure A-2).

e. The net effect was to decrease the estimated total TP loads discharged out of
the L-8 Canal (see Table A-4). Ninety-six (96) percent of the net change in
TP loads occurred in WY1995, with most of that (97%) attributed to a
revision in the TP loads estimated leaving through S-5AW.

1. S-5AW: a net reduction of 28.848 mt (1.697 mt/yr)
ii. S-5AS: a net reduction of 4.594 mt (0.270 mt/yr)
iii. S-5AE: anet increase of 3.593 mt (0.211 mt/yr)

4. The updated data sets for the L-8 Basin utilized this alternative algorithm for
estimating TP loads from these three structures.

Calculations are contained in the spreadsheet:
“L-8 Southern Concentrations — 1 5 2012.x1sx” and
“L-8 Basin Flows and Loads — 1 5 2012.xIsx”
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Table A-1. Annual FWM TP Concentrations at the Southern L-8 Canal Structures.

Water S-5AW S-5AS S-5AE Total Coef. Of
Year | Conc, ppb | Conc, ppb | Conc, ppb | Conc, ppb | Variation
1995 323 84 76 132 0.87
1996 97 109 76 84 0.18
1997 30 0 62 56 1.02
1998 24 145 64 62 0.80
1999 49 171 76 82 0.65
2000 105 184 108 119 0.34
2001 51 49 117 73 0.54
2002 37 59 50 50 0.23
2003 88 137 113 112 0.21
2004 56 169 98 99 0.53
2005 169 180 183 181 0.04
2006 178 181 142 143 0.13
2007 119 0 97 102 0.88
2008 66 181 83 69 0.56
2009 105 0 126 125 0.88
2010 80 181 124 122 0.39
2011 75 0 99 99 0.89
Total 133 127 103 109
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Figure A-1. Annual FWM Concentrations Using Standard LOAD Program Algorithm.
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Table A-2. Summary Statistics for Southern L-8 Canal Structures During WY1995-

2011.
Days with Days with Number #of grab % of days with % of grab Maximum # of days
Station Flow Flow of grab samples on flow that have samples on between grab samples
days % of POR samples days with flow grab samples days with flow on days with flow
S-5AW 729 12% 93 29 4% 31% 602
S-5AS 309 5% 166 6 2% 4% 2294
S-5AE 3669 59% 425 293 8% 69% 532
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5174 Table A-3. Annual FWM TP Concentrations at the Southern L-8 Canal Structures,

5175 Using Common Time Series of Concentrations.
5176
Water S-5AW S-5AS S-5AE Total Coef. Of

Year | Conc, ppb | Conc, ppb | Conc, ppb | Conc, ppb Variation
1995 51 59 79 70 0.24
1996 66 42 91 81 0.37
1997 53 0 64 62 0.88
1998 92 227 63 66 0.69
1999 89 167 74 84 0.46
2000 146 162 105 121 0.21
2001 58 46 117 76 0.52
2002 40 68 50 51 0.27
2003 90 130 109 109 0.18
2004 50 51 98 97 0.42
2005 155 191 180 177 0.10
2006 125 134 148 147 0.08
2007 79 0 90 88 0.87
2008 51 60 56 52 0.08
2009 78 0 125 122 0.93
2010 82 90 126 124 0.24
2011 111 0 99 100 0.87

5177 Total 78 107 104 101

5178

5179 Figure A-2. Annual FWM Concentrations Using Alternative Algorithm.

5180
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5182 Table A-4. Comparison of Annual TP Loads.
5183
Original Using a Composite Daily Time Series
Water S-5AW S-5AS S-5AE Total S-5AW S-5AS S-5AE Total
Year Load, kg Load, kg Load, kg Load, kg Load, kg Load, kg Load, kg Load, kg
1995 32,759 5,926 21,703 60,388 5,141 4,121 22,526 31,789
1996 12,489 1,402 19,142 33,033 8,520 541 22,858 31,919
1997 721 0 5,879 6,600 1,293 0 6,037 7,330
1998 403 308 14,676 15,386 1,566 481 14,383 16,429
1999 858 2,709 10,586 14,153 1,546 2,645 10,249 14,441
2000 5,120 7,889 20,906 33,915 7,145 6,955 20,364 34,464
2001 1,354 585 2,340 4,280 1,533 549 2,353 4,434
2002 475 888 3,487 4,850 517 1,027 3,451 4,996
2003 1,777 1,529 27,187 30,493 1,803 1,451 26,399 29,653
2004 371 1,096 31,242 32,709 331 329 31,237 31,897
2005 6,748 4,301 35,118 46,167 6,190 4,557 34,574 45,321
2006 256 1,344 40,925 42,525 180 993 42,579 43,751
2007 992 0 3,113 4,105 652 0 2,889 3,541
2008 3,250 197 256 3,703 2,518 65 172 2,755
2009 1,116 0 18,901 20,018 832 0 18,694 19,525
2010 533 0 21,714 22,247 541 0 21,993 22,534
2011 137 0 14,491 14,628 204 0 14,501 14,705
Total 69,359 28,174 291,666 389,199 40,511 23,714 295,259 359,484
Average 4,080 1,657 17,157 22,894 2,383 1,395 17,368 21,146
. . Total | -28,848 -4,460 3,593 -29,715
Change from Original
Average| -1,697 -262 211 -1,748
Percent Change from Original ool W2 =16 2x L
5184 Average| -42% -16% 1% -8%
5185
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5186 INDIAN PRAIRIE SUB-WATERSHED
5187

Indian Prairie - TP Summary of Flow by Water Year Indian Prairie - TP Summary of Unit Area Runoff by Water Year
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5191 Calculation of Net Basin TP Loads for the Indian Prairie Sub-watershed
5192

5193 Ip = total inflow to the Indian Prairie Sub-watershed

5194 = Qs.68

5195 QS68 = flow at S-68

5196

5197 Orpp = total outflow from the Indian Prairie Sub-watershed
5198 = Qsi131 + Qs71 + Qs72 + Qs120 + Qs127 + Qssa + Qrcanal
5199 Q5131 = flow at S-131

5200 Qs71 = flow at S-71

5201 Qs = flow at S-72

5202 Qsio = flow at S-129%

5203 Q5127 = flow at S-127

5204 Qsgs = flow at S-84

5205 QLcanal = total flow at L-59E, L-59W, L-60E, L-60W, L-61E, and L-61W
5206

5207 PTp = pass-through flow

5208 = minimum (Ilp , Olp)

5209 Br = net basin flow produced by local rainfall and runoff
5210 = OIP - PTIP

5211

5212 OLp = total outflow TP load from the Indian Prairie Sub-watershed
5213 = Qs131 * Cs131F Qs71 * Cs711+ Qs72 * Cs7t Qsi29 * Csiz9 +
5214 Qs127 * Csia7t Qssa * Csgat Qreanat * Crcanal

5215 Csiz1 = TP concentration at S-131

5216 Cs71 = TP concentration at S-71

5217 Cs72 = TP concentration at S-72

5218 Csi9 = TP concentration at S-129

5219 Cs127 = TP concentration at S-127

5220 Csgs = TP concentration at S-84

5221

5222 PTLp = pass through TP load

5223 =PTip * Cges

5224 Csss = TP concentration at S-68

5225

5226 BLip =net basin load produced by local rainfall and runoff
5227 = OLIP — PTLIP

5228

%% After a review of the S-129 spillway data, it was determined that the negative flows were not reliable, and
therefore, they were omitted from the analyses.

B-20 Gary Goforth, Inc.
September 2012




Technical Support Document
Lake Okeechobee Watershed Performance Measures

5229 Fisheating Creek Summary Basin

Fisheating Cr. - TP Summary of Flow by Water Year Fisheating Cr. - TP Summary of Unit Area Runoff by Water Year
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LAKE ISTOKPOGA SUB-WATERSHED

Summary of annual flow, TP and rainfall for Arbuckle Creek
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Summary of annual flow, TP and rainfall for Josephine Creek
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WEST CALOOSAHATCHEE SUB-WATERSHED

S-4/Industrial Canal Hydrologic Unit

S-4-TP Summary of Flow by Water Year S-4-TP Summary of Unit Area Runoff by Water Year
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5250 Calculation of Net Basin TP Loads for the S-4/Industrial Canal Hydrologic Unit
5251

5252  The S-4/Industrial Canal Hydrologic Unit receives inflows from Lake Okeechobee, the East
5253  Caloosahatchee Hydrologic Unit, and from Unit 5 of the South Florida Conservancy District
5254  (EPD-07 of the SFCD). The S-4/Industrial Canal Hydrologic Unit discharges to Lake
5255  Okeechobee and the East Caloosahatchee Hydrologic Unit. Some or all of the total inflows
5256  to the S-4/Industrial Canal Hydrologic Unit may be retained in the basin as a result of
5257 meeting agricultural and urban water supply demands, evapotranspiration, groundwater
5258 infiltration, or increasing internal storage. Pass-through flows and loads are the portion of
5259 the total inflows that are discharged from the hydrologic unit. Because S-169 controls flow
5260 between the S-4 Sub-basin and the Industrial Canal Sub-basin, flow through S-169 must be
5261 considered in the calculation of the hydrologic unit’s pass-through flows and loads. Failure
5262  to do so will result in overestimates of pass through, e.g., on days when S-169 is closed,
5263 inflows to the hydrologic unit through S-310 cannot physically reach S-235 and therefore,
5264  cannot contribute to pass through at that structure. Basin flows and loads result from rainfall
5265  and runoff from the hydrologic unit and do not include pass-through flows and loads.

5266

5267 In order to properly account for the S-169 operations, it’s necessary to make a minor
5268 modification to the standard algorithm for calculating pass-through flows and loads. Pass-
5269 through flows are calculated using applicable algorithms for four operational conditions:

5270 1. On days when the total inflows or total outflows are zero;

5271 2. On days when the total inflows and total outflows are nonzero and S-169 is closed;
5272 3. On days when the total inflows and total outflows are nonzero and S-169 is
5273 discharging from the Industrial Canal Sub-basin to the S-4 Sub-basin (positive flow
5274 values in DBHYDRO);

5275 4. On days when the total inflows and total outflows are nonzero and S-169 is
5276 discharging from the S-4 Sub-basin to the Industrial Canal Sub-basin (negative flow
5277 values in DBHYDRO);

5278

5279  The following equations describe how pass-through flows are calculated for each of these
5280  conditions.

5281 1. If

5282 Total Inflow = Qs310m + Qrppo7 + Qs2351 = 0

5283 or

5284 Total Outflow = Qs3100ut + Qss + Qs2350u = 0

5285 then

5286 PTsaic = pass-through flow =0

5287 where Qs3jom = Discharges at S-310 from Lake Okeechobee to the Industrial Canal
5288 Qs3100ut = Discharges at S-310 from the Industrial Canal to Lake Okeechobee
5289 Qs235m = Discharges at S-235 from the East Caloosahatchee Hydrologic Unit to the
5290 S-4 Sub-basin
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5291 Qs2350ut = Discharges at S-235 from the S-4 Sub-basin to the East Caloosahatchee
5292 Hydrologic Unit

5293 Qgeppo7 = Discharges at pump station EPD-07 from SFCD to the Industrial Canal
5294 Qss= Discharges at S-4 from the S-4 Sub-basin to Lake Okeechobee

5295 PTsa41c = Portion of the total inflow to the S-4/Industrial Canal Hydrologic Unit that is
5296 discharged from the hydrologic unit

5297 Notes: Qsais unidirectional out of the hydrologic unit

5298 Qgeppo7 1s unidirectional into the hydrologic unit

5299 2. If

5300 Total Inflow > 0

5301 and

5302 Total Outflow >0

5303 and

5304 Qs169west = 0

5305 and

5306 Qs169East = 0

5307 then

5308 PTs4 = minimum (QS23SIn . Qs4)

5309 PTic = minimum (Qgppo7, Qs3100ut)

5310 PTs4ic = PTg4 + PTc

5311 where Qsjeowest = Discharges at S-169 from the Industrial Canal to the S-4 Sub-basin
5312 Qsi69East = Discharges at S-169 from the S-4 Sub-basin to the Industrial Canal
5313 Sub-basin

5314 PTs4 = Portion of the total inflow to the S-4 Sub-basin that is discharged from the
5315 Sub-basin

5316 PT)c = Portion of the total inflow to the Industrial Canal Sub-basin that is discharged
5317 from the Sub-basin

5318 3. If

5319 Total Inflow > 0

5320 and

5321 Total Outflow > 0

5322 and

5323 Qsi69west > 0

5324 then

5325 PTic = minimum (Qs310m + Qrppo7 » Qs3100ut)

5326 PTs4 = minimum (Qs»35m + minimum (Qsisowest » (Qs310m T Qrppo7 - PTic)) , (Qss +
5327 Qs2350ut))

5328 PTs4ic = PTg4 + PTc

5329 4. If

5330 Total Inflow > 0

5331 and
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Total Outflow > 0
and
Qs169East > 0
then
PTs4 = minimum (Qs2351 , Qs4 + Qs2350ut )

PTic = minimum (Qs310m + Qrppo7 + minimum (Qsi69gast » (Qs235m - PTs4), Qszi00ut)
PTs41c = PTs4 + PTyc

For all conditions,
Bsaic = net basin flow produced by local rainfall and runoff
= Osaic — PTsaic

All calculations were performed on a daily time step and then summed to monthly and
annual totals.

Pass through TP loads are calculated using the appropriate hydrologic unit flow weighted
inflow concentrations, based on the applicable algorithms for the following three S-169 flow
conditions:
1. On days when S-169 is closed,
2. On days when S-169 discharges to the west, from the Industrial Canal to the S-4
Sub-basin; and
3. On days when S-169 discharges to the east, from the S-4 Sub-basin to the
Industrial Canal.

The following algorithms are used for the three conditions described above:
1. If
Qs16owest = Qs169East = 0
Then
PTLic = PTic * Cgppoy
PTLgs =PTs4 * Cs235m
PTLg4ic = PTLic+ PTLg4
where PTLc = Portion of the total inflow load to the Industrial Canal Sub-basin that
is discharged from the Sub-basin
Ceppo7 = Concentration of discharges at pump station EPD-07
PTLs4 = Portion of the total inflow load to the S-4 Sub-basin that is discharged from
the Sub-basin
Csa3sm = Concentration of S-235 discharges from the East Caloosahatchee Hydrologic
Unit to the S-4 Sub-basin
PTLs4ic = Portion of the total inflow load to the S-4/Industrial Canal Hydrologic Unit
that is discharged from the Hydrologic Unit
2. If
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Qsi6owest > 0
Then

PTLic = PTic * Cgppor
PTCss4 = ( Qs235m ™ Cs23sm + Qeppo7 * Ceppo7 + Qsztom * Csztom ) / (Qs23sm + Qeppor + Qs3ziom)
PTLs4 = PTs4 * PTCs4
PTLg4ic =PTLc+ PTLg4
where PTCs4 = Flow weighted inflow concentration of S-4 Sub-basin
Cs235m = Concentration of flows at S-235 from East Caloosahatchee Hydrologic Unit
to the S-4 Sub-basin
Ceppo7 = Concentration discharged at pump station EPD-07 into the Industrial Canal
Sub-basin
Cs310m = Concentration discharged at S-310 from Lake Okeechobee into the
Industrial Canal Sub-basin
3. If
Qsi169East > 0
Then
PTLic=PTic * (Qs235m * Cs235m + Qrrpo7 * Ceppo7) / (Qs235m + Qeppo7)
PTLgs =PTs4 * Cs235m
PTLg4ic = PTLc + PTLg4

Once the pass-through loads are calculated, the hydrologic unit’s net basin loads are
calculated by subtracting pass-through loads from the total outflow loads as follows:

BLs4ic = net basin load produced by local rainfall and runoff
= OLg41c — PTLs41c
OLsuic = OLg235 + OLs4 + OLs3100ut
OLg»35 = load discharged at S-235 to the East Caloosahatchee Hydrologic
Unit
OLg4 = load discharged at S-4 to Lake Okeechobee
OLs3100ut = load discharged at S-310 to Lake Okeechobee
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East Caloosahatchee Hydrologic Unit
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5414 Calculation of Net Basin TP Loads for the East Caloosahatchee Hydrologic Unit
5415

5416  East Caloosahatchee Hydrologic Unit Flows

5417

5418 Iec = total inflow to the East Caloosahatchee Hydrologic Unit
5419 = Qs77mT Qs235m

5420 QS77m = S-77 discharges from Lake Okeechobee into C-43
5421 QS235;, = S-235 discharges from the L-D3 Canal into C-43
5422

5423 Orc = total outflow from the East Caloosahatchee Hydrologic Unit
5424 = Qs770ut + Qs2350ut T Qs78

5425 Qs770ut = S-77 discharges from C-43 into Lake Okeechobee
5426 Qs2350ut = S-235 discharges from C-43 into the L-D3 Canal
5427 Qs7s = S-78 discharges

5428

5429 PTgc = pass through flow

5430 = minimum (Igc , Ogc )

5431

5432 Brc = net basin flow produced by local rainfall and runoff
5433 = Okgc - PTgc

5434

5435 East Caloosahatchee Hydrologic Unit Loads

5436

5437 OLgc = total outflow TP load

5438 = Qs770ut * Cs770ut T Qs2350ut * Cs23s0ut + Qs78 * Cs7s
5439 Cs770ut = S-77 TP outflow concentration

5440 Cs2350ut = S-235 TP outflow concentration

5441 Cgrg = §-78 TP concentration

5442

5443 PTLgc = pass through TP load

5444 = PTEC * CIn

5445 Cin = cumulative flow weighted mean inflow concentration
5446 = (Qs77m * Cs77m + Qs235m * Cs23sm ) / Iec

5447

5448 BLkc = net basin load produced by local rainfall and runoff
5449 = OLEC - PTLEC

5450 Cs77mn = S-77 TP inflow concentration

5451 Cs235m = S-235 TP inflow concentration

5452

5453
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Summary of annual flow, TP and rainfall for Boggy Creek
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5459 Summary of annual flow, TP and rainfall for Shingle Creek
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