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Methods and Objectives

2 » Evaluate high frequency measurements of total phosphorus (TP)
: \'-.,« Into and out of the STA-3/4 Periphyton-based Stormwater
i | Treatment Area (PSTA)

A ek - Find the signals in the noise
1 5’-‘ = Remove extreme events
S8 > Evaluate only flow related measurements
i > Under what conditions are low TP values attained?
A > Evaluate response of outflow TP concentration to
\ o\ = Flow
.h = Time
= Inflow TP concentration
= Stage (water level) Operation
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Periphyton-based Stormwater Treatment Area
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PSTA Remote Phosphorus Analyzer
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Water Samples
analyzed every 2
to 3 hours

G-390B: April 5,

s} 2012 to October
j*'2014

G-388: March 30,
2012 to October

B 20 2014
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RPA TP Measurements

a | 100
o - G390 Inflow N=6512 - G388 Outflow N=6121 .
, 90 « TP is generally
! il N T b 30 1 lower at outflow
Hib el = 70 - compared to
NE L ) . inflow
N 5 >0 Lower TP
e 240 concentrations
i & 30 occur in rainy
AL 2 season (June to
. 4 o 20
PENX iy — October)
1 S 10




SOUTH FLORIDA WATER MANAGEMENT DISTRICT

RPA TP Measurements: Pulse Tests, TS Isaac and
November 3-14, 2012 outliers removed

= G390 Inflow N=6329 - G388 Outflow N=5941
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PSTA water levels controlled by Pump

| l G388 pump discharge Controlled by water level
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Pump Operation and data selection

/ l —Expanded rpm (to minute) - Breakpoint rpm
= 300 - 25
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RPA TP Measurements: Pulse Tests, TS Isaac

and November 3-14, 2012 outliers removed (flow only)
2 100
90
80 :
70 :
60
50
40
30

= G390 Inflow N=5531 - G388 Outflow N=881

Total Phosphorus (ng 1)
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Cumulative Frequency (Flow Only)

| —G388-outflow —G390-inflow
N Y s oo ~ _—~ + Outflow TP
NS 1 . S concentrations are
LN 0 S o, 7 generally lower than
e 2o / ~ inflow
W TS s0% »
t : o0
" %~ 50% / /
i 932, /  Over 80% of outflow
e B 0
7 o £ / samples are at or
E'S 30%
s 88 / / below 15 ppb
4 “;_j Y— i 20%
" I/
2 f) £ 10%
S 0%
y ‘ o 0 5 10 15 20 25 30 35 40

b R Total Phosphorus (ug I2)




Stage Operation

- Ml
A\ 11.0
“ 05 « Target Stage
IR = ' Increased 6 inches
He ) > « 10.0to 10.5 feet
Ny > 100 . NGVD (13 to 1.8
I E) ' foot average
5 g depth)

Rl g . * April 22, 2013
A w 9 * Expectreduced
e U * Daily averaged values G388_H-DBKEY:TZ219 seepage

P 9.0 . . . .
» Mar-12 Sep-12 Apr-13 Oct-13 May-14
N\ \
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Cumulative Frequency at G-388 outflow for
different times of day

S | 10.0 feet NGVD 10.5 feet NGVD
| L, stage operation stage operation
\ 100% . 100%
S AL IR S oow S 90% ‘
g g (1
| 2 5o S 80% dni
\ A0 | —midnight3 & IJ’ —midnight-3 10,0 feet NGVD stage
A & To% —3%6 g 0% / 6 « No significant
1 E o — ) - .
|} 5 60% —6-9 T 60% / o0 difference
5 L ——9-noon IS —9-noon
£ i E 50% —12-3 E’ 50% H —_—12-3
ol i 2 o —3 2 4ou a6 10.5fee_t N.C_EVD stage
MOIREE & ‘ 6-9 ] | 6-9 * No significant
ST SR 30% :
e 5 [ e s " / 0-12 difference
i = 20% / S 20% ’
i g 10% | S 10u l
ol ~ : -
3 \ a O% = T T 1 a O% w /4 . . .
\ ok I\ Total Phosphorus (ug ) Total Phosphorus (TP pg 1)
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Cumulative Frequency at G-388 outflow at
10.0 and 10.5 feet NGVD stage operation

Zon | —Flow 10.0 ft stage = —Flow 10.5 ft stage

| lf —No flow 10.0 ft stage —No flow 10.5 ft stage

A ] = 100% .

L . l 3 90% /f TP concentrations are lower at

Ay W @

{R\e - f;c_:é 50% '/ 10.0 ft NGVD compared to 10.5
AR ) = 3) 70% /§§” ft NGVD stage operations*
R S 60% /

VR Ef% 50% 11/  During no flow periods, values
= . .
Bt N2 40% are slightly higher but are not
AN S 30% i1 different between stages
N § S 20%
1 % 10% * Complicated by higher inflow concentrations
= o 0% during higher stage operations
ot LA 0O 5 10 15 20 25 30
IR LA LA Total Phosphorus (ug 1)
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Cumulative Frequency at G-390 inflow during 10.0 and
10.5 feet NGVD stage operation in PSTA Cell

p
N —10.0 ft stage —10.5 ft stage
-fi. A I - TP concentrations are  z 100% P
G Wl lower during 10.0 ft = 90% 5%
i\s 1 LA NGVD stage 2 3 80% /74
Aciidl 5 operation than 10.5 ft % < 70% // //
RN NGVD stage n 3 60% /l A
. q) | S
operation 25 g 7/
- S 2 40%
4 °* Whatiscause? Plant ® 2 /
ALY ARPRY I . ey Y= & 0/ /
R RV management activites © 2 30% Vi
A ENG | in STA Cell upstream S = 20% / /'
R in s of PSTA ® ™~ 10% v
= & 0% —
o 1l O 5 10 15 20 25 30 35 40

W A Total Phosphorus (ug 1)




SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Stage and Flow Comparisons (G-388 outflow)
percent of samples at or below 10 ppb, 13 and 15 ppb

v
Y TP Value(ug 1) « 10.0 ft NGVD
! : 4 W alue i
AL [ 1o0% H =10 =is =15 stage: larger
i+ ; percentage of
i) ® ¢  80% samples at or
— 5 .
2 below given value
S >  60% *
i n g
2 © .2 :
v £S5  a0% - . Eroblem IS that
= = Inflow
g3 20% concentration
B i wniss o during 10.5 ft
T a 0% - operation are
10.0 ft operation ‘ 10.5 ft operation hiah
W R N= 566 \ N=315 \ J
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT

RPA TP Measurements: Pulse Tests, TS Isaac

and November 3-14, 2012 outliers removed (flow only)

Z kl | 1(9)2 . G390 Inflow N=5531 - G388 Outflow N=881
80 :

70
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Stage and Flow Comparisons (G-388 outflow)
percent of samples at or below 10 ppb, 13 and 15 ppb

v
A
! L B l TP Value (ug 1) =10 13 m15
S2 Bl 0 I
R . 100% e Removing the
J | : s period of hlghgr
£ g TP concentrations
i L L ®
> 0% (February to July
L 2013) the
o S5 40% i
S 2 summaries are
\ : ';..- Y C_D . .
A 28 20% - more similar
¥ 3
1 O
- S_) O% .
% 10.0 ft operation ‘ 10.5 ft operation
B TR N= 492 | N=240 |

SEWIMMA DOV TD . /oy tron S fl/‘ﬂfgiw 27 clear water j%r the E@*e—g&adw




SOUTH FLORIDA WATER MANAGEMENT DISTRICT

G-390 Inflow vs G-388 outflow concentrations
(Weekly flow weighted means)

¢ stage 10.0 ft m stage 10.5 ft

y
| 25
| | | @ y=0.30x + 7.07
WA A - Lineartrend ignificant 3 o w "
AR | inear trends are significan - N=ao ® Sy A
 Analysis of Covariance £ = ¢
Rz gl indicate trend lines are not €3
‘ 8 significantly different (p > E S 15
i 4 0.07) T e
, « PSTA effectiveness is £ 3
AR LR — : ‘0 © 10 -
Y S|m|Iar_at different stage 2 g y = 0.38x + 5.40
AR operations 2= R?=0.69
Y (1 - Effect of seepage cannot S 5 N=35
e U be determined E
i o Y =
fr_. 0 I I 1
ol 0 20 40 60

Jk i \ Weekly Flow Weighted Concentrations
(G390 inflow TP pg I)




Stage and Flow Comparisons (G-388 outflow)

10.0 ft. NGVD stage operation

TP Value (pg 1)

25%

20%

15%

10%

5%

Percent of total samples
at or below given value

0%
Minutes of
Pump
operation
Mean and
Range

m10 13 m15

26-223 ‘223-387‘393-537‘548-642‘642-907‘

25%

20%

15%

10%

5%

0%

10.5 ft. NGVD stage operation

TP Value (ug I'?) m10 w13 m15

38-205 ‘ 205-346 ‘ 349-533 ‘ 534-638 ‘ 638-983 ‘
! ! ! ! !

Highest percentage of TP
measurement at or below
target occur at

« 10.0ft NGVD
e 548-642 minutes of
pump operation

« 10.5ftNGVD
e 534-638 minutes of
pump operation
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Summary

a5 R
;i _!;._ ' | l  PSTA cell effectively remove P, except at ultra low inflow concentrations
(i.e. < 8 ppb phosphorus)
i 1 * e Large percent of outflow measurements below 10, 13 and 15 ppb

4 « PSTA effectiveness was similar at 10.0 ft NGVD and 10.5 ft NGVD

 Seepage could not be evaluated

AN * Best performance at moderately high flows
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