























Time Line for Everglades P Controls

1991

1995
1999-2003
1995-2003
1995-2002
2003

2006

Plan
Law Suit Settlement 170
Phase 1 BMP's  25% Reduc 130
Phase 1 Stormwater Treatment Areas 50
Treatment Technology Research
Marsh P Threshold Research
Adopt Numeric P Standard (~ 10 ppb ?)
Enhanced BMP's / STA's 10 7

Inflow P (ppb)

Actual
170
100

20-40



Tracking Model Applications to Everglades

| EAA BMP Rule
| 139 BMP Rule

Loxahatchee Refuge
- Marsh P Levels

Stormwater Treatment Area
Discharge Permits

— ENP Inflow P Limits



Sample Value

Sample Value
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Sample Value

Low Range (0 — 30 ppb)

Total P Analysis - Everglades Round Robin

8 Labs, 33 Samples Collected on 7 Dates, Triplicate Analyses
Lab Result Compared with Median Value for Reference Labs
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High Range (0 — 200 ppb)
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EVERGLADES

Best Manacement PracTices

PROGRAM

» Basin Area ~500,000 Acres

» Objectives

* Implement BMP’s!
* 25% Reduction in Basin P Load
* 1979-1988 Baseline
» Regulatory Rule Effective 1995
* Monitoring Program
» Weekly Composite Sampling
* Basin-Scale ~35 Sites
» Farm-Scale ~200 Sites
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Software for Tracking

EAA & WCA

Phosphorus Loads

System-Wide Trends

EAA Basin Compliance

Basin Compliance Calculations - EAA Regulatory Rule
W. Walker prepared for South Florida Water Management District

User Inputs are in Blue

c:\0everlsfwmd\basin contains this workbook & data files
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<--Press Here to Update Source Data Files
Updates Rainfall, Flow, & Phosphorus Data
Executes EAATPLD to Update Monthly Load File

Update Files

Update <--Press Here to Update Workbook
Workbook Data Base: Workbook ~ Rainfall  Loads
Last Month: 200206 200206 200206

Report <--Press Here to View Results for Specified Period

Graphs <--Press Here to View Graphs

00

EAABALXLS W. Walker

Total Date Range (YYYYMM)
197810 thu 200204

Graph Date Range (YYYYMM)
197810 thu 200204

Select Basin to be Included in Term Menu
A v

Select Term

April 9, 2001

Water & Phosphorus Balances for EAA & WCA Inflows

Select Workbook Tab

Menu User entries in blue
Hit Ctrl-M to Return to Menu Sheet

[rr——

[ cane - saawinfiow fromss

Select Graph Format

Mitipe Graphs A

Report Date Range (YYYYMM)
199705 thu 200204

Select Report Table

Yearly Tie Series ¥

Select Report Graph

WCA Inflons i

|
Sovcmn

Syt |

|

Show Report Graph

H
GoTo Tab

select term to be graphed
show graph for selected term & formet

update reports if date range is changed

select report format

select graph of report

Farm-Scale Data Analysis

Farm-Scale Tracking - EAA Regulatory Rule
W. Walker prepared for South Florida Water Management District

User Input Cells Are Blue

Inputs Value Description
Ending Year 1998 Last Year of Calculation Period (YYYY)
Ending Month 4 Last Month of Calculation Period (= 4 for Rule Water Year)
Case Title Water Year 1998 Title for Labelling Output
Input File Name eaafl998.prn __ Output file from EAAFARM.EXE - Results for Each Structure
Basin Sheet Updated Thru 199804
Basin Sheet Linkage Check: oK
Date Range Check oK
Results Check: oK
Update Data Files Update WorkBook ‘ Create GIS Files ‘
Results for One Farm View Graphs Output Summary ‘

Update Farm Baselines | _ . s only when you are creating a new workbook for next year




Tracking EAA Total P Loads

P Load (mtons/yr)

<Base Period = BMP’s -
500 70
/k Rainfall

400 - '\ / - 60
5
(7))
300 - | 50 @
| &
£
200 - 40 &
c
‘S
(14

100 - / - 30

Load
0 T T T T T 20
1979 1983 1987 1991 1995 1999 2003
Water Year
Model:

TP Load = Reduction + Rainfall-Effect + Random
Objective: 25% Load Reduction vs. 1979-88



Tracking EAA Total P Loads

1000 -
s
n
C
2
E
= 100 -
= ]
_I -
o 4
© | <-- Calibration Pd-->
° 80% Prediction Interval
= for Regression vs. Rainfall
10 T T T T T
1979 1983 1987 1991 1995 1999 2003

Water Year

Model Calibration: R2 =0.91
TP Load = Reduction + Rainfall-Effect + Random

Objective: 25% Load Reduction vs. 1979-88



Tracking EAA Total P Loads

300
= Base Period’
> 250 -
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§ . ° BMP Implementatlo‘n
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>
':? 100 -
s .
5 50 - Target = 25% Reduction
(04
0 T T T T T
1979 1983 1987 1991 1995 1999 2003
¢ 1-Year
—3-Year Water Year

TP Loads Adjusted to Average Rainfall
Objective: 25% Load Reduction vs. 1979-88



Tracking EAA Total P Loads

80%

60% -

Base Period
40% -

20% - Target = 25%

0% -

Load Reduction (%)

-20% -

-40% w w w ‘ ‘
1979 1983 1987 1991 1995 1999 2003

¢ 1-Year Water Year
— 3-Year

TP Load Reduction = 1- LO/LP
LO = Observed Load
LE = Predicted from Rainfall, 1979-1988



Tracking EAA Total P Loads

500

450 1 = 1980-1988 Baseline

400 | ¢ 1993-2002 Post-BMP y = 23.8%¢

R?=0.62

0.04x

350 -
300 -
250
200 +
150 -

Total P Load (mtons /yr)

100 ~
50 ~

0 T w x

30 40 50 60 0
Rainfall (inches/yr)

Model:
TP = Reduction + Rainfall-Effect + Random
Objective: 25% Load Reduction vs. 1979-1988



Deriving Sub-Basin Targets to Achieve Basin Target
EAA Farm-Scale Unit Area Loading Rates, ~200 Hydrologic Units

} 100%
90% -
80% -
70% -
60% -
50% -
40% -
30% -
20% -
10% -
0% ‘ ‘ ‘ ‘
0% 20% 40% 60% 80% 100%

Cumulative Farm Area (% of Total)

Lake Okeechobee

\55% of Load from 20% of Area

\40% of Load from 10% of Area

Cumulative P Load (% of Total)

100%

eé; o Farm Max 4 Ibs/ac-yr would require
90% - additional BMP's on 6% of the total farm area &
80% - provide additional 16% reduction of total load from all farms

70% +
60% -
50% -
40% -
30% -

*| 20% -
H . .= H N H —‘ H lo o ’ \
00 0.0 0.1 0.1 02 04 08 156 27 5.1 94 173 321 593 1 0% a

Unit Area Load (Ibs/acre)
O% T T T T

0 2 4 6 8 10
Maximum Farm UAL (lbs/acre-yr)

Additional Load Reduc (% )
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Tracking C139 Basin P Loads

160 75
140 - h 70
| 65
= Rainfall
s - 60
@ 100
S - 55
= 80
o - 50
S 60 -
o - 45
|_
40 - 40
2 Load - 35
O T T T T T T 30

1976 1980 1984 1988 1992 1996 2000 2004
Model: Effective 2003
TP Load = Rainfall-Effect + Random
Objective: No Increase vs. 1979-1988

Rainfall (inches/yr)



Tracking C139 Basin P Loads

1000 -
| Compliance Limit
| >= 2003
- \
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: 80% Prediction Interval
<-— Calibration Period > for Load vs. Rainfall Regression
1 T T T T T T

1978 1982 1986 1990 1994 1998 2002 2006

Model: R2 =0.89
TP Load = Rainfall-Effect + Random
Objective: No Increase vs. 1979-1988



Tracking C139 Basin P Loads

1000

100 -

N

Load (mtons/yr)

10 4

1978 1982 1986 1990 1994 1998 2002

12-Month Rolling Average Loads
Observed & Predicted from Rainfall



Tracking C139 Basin P Loads

70

60 -

50 - Base Period Mean

40 -

30 -

20 -

Adjusted Total P Load (mtons/yr)

10

S Target (>=2003)

0 T T T T T T
1978 1982 1986 1990 1994 1998 2002 2006

Water Year

¢ 1-Year
— 3-Year

TP Loads Adjusted to Average Rainfall
Objective: No Increase vs. 1979-1988



Tracking ENP Inflow P Concentration

< -Calibration Period->

20 3000
18
- 2500
16 1 Concentration
— 14 7
o) - 2000 —~
s 12 3
¢ S
8 10 - 1500 g
: o :
= - L
= 5. 1000
4 - 500
27 Flow
0 T T T T T T 0
1976 1980 1984 1988 1992 1996 2000 2004

Model: Effective 2003
TP = Trend + Flow-Effect + Random
Objective: Restore 1978-1979 Levels



Tracking ENP Inflow P Concentration
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for Regression Model
OFW Base Pd.
O T T T T
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Model Calibration: R2=0.80

TP = Trend + Flow-Effect + Random
Objective: Restore 1978-1979 Levels



Tracking ENP Inflow P Concentration

20

18 | 80% Prediction Interval - Compliance Limit
for 1978-1979 . >= 2003

16 -
14 -
12
10

Inflow Conc. (ppb)

a0 O N B~ O o
I I I I

976 1980 1984 1988 1992 1996 2000 2004

Flow-Dependent Compliance Limits
TP = Trend + Flow-Effect + Random
De-trended to 1978-1979 Conditions



Tracking ENP Inflow P Concentration
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Inflow P Adjusted to Average Basin Flow

Objective: Restore 1978-1979 Levels



Related Links

This Presentation: wwwalker.net

FLUX — Load Calculation Software:

http://www.wes.army.mil/el/elmodels/emiinfo.html
http://www.wes.army.mil/el/elmodels/index.html

Everglades:

http://www.sfwmd.gov/org/wrp/

http://www.sfwmd.gov/org/wrp/wrp evag/2 wrp evqg glades/2 wrp evg glades.html
http://www.sfwmd.gov/org/ema/everglades/index.html
http://www.sfwmd.gov/org/ema/reports/settliement/sa_current.pdf
http://www.sfwmd.gov/org/req/evg/eaareports/index.htm
http://www.wwwalker.net/pdf/pcriteria everglades epa2000.pdf
http://www.wwwalker.net/clearwtr/index.htm
http://www.wwwalker.net/pdf/wqgtrends91.pdf

Onondaga Lake:
http://www.lake.onondaga.ny.us/




EXPLANATION
- Lirhan Lind

Predominnntly agricaloural land
Predominantly woodland

Predominantly range or barren land 3}" 3
Wetlunds "
Water _f;‘/ '
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