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Develop a momtorm%*m th C gy to evaluate potential

|| restoration technolog|e5'~ ‘

Reductions in weed wrack loading

Enhanced circulation to eliminate areas of water
column stagnation

Removal of accumulated organic sediments,

Backfilling to reduce canal depth




Experimental Design
Before-After Control-Impact with Multiple Site
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B ec 'r"on of data prior to the remediation activity in

'”s'evéraT S|tes to compare with data after the activity.
The impact areas (remediated canals) are paired and
compared to another area (fully or non-remediated

'-.-sn,..in

canal), which is referred to as the control area...”






EXHIBIT 3-11
Eary onsile waslewalar systams in the Keys wera casspaols or szapage pils, and provide Iitlle, if any,
waslawaler Irsalment.




Conceptual model guidelines

ACTION GOAL CONSEQUENCES EXPECTED CHANGE INDEX TOOLKIT
Reduce Weed Reduce Organic DOM, POM and P declines P
Wrack Loading Matter Load Nutrients decline. N declines N
Decomposer BOD declines BOD, TOC
Bacteria change CHLa declines CHLa; Phyto-PAN
DO increases DO & %DO sat
DOM changes DOM; Parafac
Stratification CTD cast profiles
Bacteria type gPCR

Parafac = DOM Parallel Factor Analysis to separate DOM into terrestrial humic-like, microbial-
derived humic-like, and protein-like components.

gPCR = Quantitative Polymerase Chain Reaction (qPCR) assays for microbial source tracking of
fecal contamination of surface waters (separates bird, dog, human source).



Conceptual model guidelines....

ACTION GOAL CONSEQUENCES EXPECTED CHANGE INDEX TOOLKIT
Installation Reduce Mixing increases P declines Kd
of culverts flushing time.  Stratification declines N declines P
Increase water Nutrient load declines BOD declines N
circulation Benthic community CHLa declines BOD, TOC
changes DO increases CHLa; Phyto-PAN
DOM changes DO & %DO sat
Stratification DOM; Parafax
Bacteria type CTD cast profiles

Turbidity declines qPCR
Salinity changes



Conceptual model guidelines....

ACTION GOAL CONSEQUENCES
Organic Reduce benthic DOM and POM
Sediment flux & hypoxia reduction
Removal Reduce Oxygen demands

chemical (organic /chemical)
stratification decline
Hydrogen sulfide
declines

H2S generation
Stratification
Bacteria type
Turbidity declines
Salinity changes

EXPECTED CHANGE INDEX TOOLKIT

P declines Kd

N declines P

BOD declines N

CHLa declines BOD, TOC

DO increases CHLa; Phyto-PAN
DOM changes DO & %DO sat

DOM; Parafax
CTD cast profiles
qPCR

H2S

pH



ACTION
Backfilling

Conceptual model guidelines....

GOAL

Reduce
excessive depth
to improve
circulation and
reduce hypoxia

CONSEQUENCES

Stratification
declines
Oxygenation
improves
Hydrogen sulfide
reduced

EXPECTED CHANGE INDEX TOOLKIT
Light penetration Kd

P declines P

N declines N

BOD declines BOD, TOC

CHLa declines CHLa; Phyto-PAN
DO increases DO & %DO sat

DOM changes
H2S generation
Stratification
Bacteria type
Turbidity declines
Salinity changes

DOM; Parafax
CTD cast profiles
qPCR

H2S

pH

Redox



ACTION

GOAL

PROBABLE CHANGES

INDEX

Reduction of Removal of Installation of A
Backfilling of
weed wrack accumulated culverts and/or canals
loading organic sediments pumps
\ 4 I V I v \ 2 v
Reduce Increase Reduce
Reduction of Reduction Bottom Water Excessive
Organic Benthic Flux Exchange [€ Depth to
Water .
Matter Load . and Flushing Improve
Hypoxia . .
Circulation
1
v IV__ v — —
Bacterial Higher | . . Benthic
Ponulation Seawater [¢ Mixing Rate [€ Communit
P Contribution y
VAR v Vv WV W\ W Vv VWV v v v
H2S Nutrient Algae e as
DOM & POM Reduction Load Bloom Stratification
A 4
\ 4 \ 4 \ 4 l \ 4 \ 4 ‘l‘
qPCR TOC SAL H2S DO N&P CHLa TUR PROFILES
\ 4
6
DOM H > Kd
DOM e
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Selected Canal Demonstration Projects
Monroe County and Village of Islamorada

MM 27 between Treasure
Harbor Drive and Galleon
Road

Avenue )

between Waton and
Sunset Roads

December 20,2013
Weed Barmrier Organic Removal Culvert Installation Pumping Backfilling
#266 Big Pine #266 Big Pine #459 Geiger #278 Big Pine #29 Key Largo
Doctor's Arm Subdivision | Doctor’s Arm Subdivision | Boca Chica Ocean Shores Eden Pines Colony Sexton Cove Estates
between Witters and between Wittersand Subdivision Subdivision Subdivision
Bailey Lanes Bailey Lanes between BocaChica Road Pine Ave between Bunting and
and Jay Lane Pigeon Crives
#263 Control #263 Control #458 Control # 286 Control #28 Control
#137 Plantation Key #290 Big Pine #277 Big Pine
Treasure Harbor between Avenue | and Tropical Bay Subdivision

Mate-Lido Beach

MM 76 between Ccean
and Sealanes

| #147 Control

#132 Control #293 Control #282 Control
288 Big Pine NEW DEP GRANT PROJECT
Hollerich Subdivision #472 Geiger
between Hollerich and Geiger Mobile Homes
Hibiscus Drives Subdivision
between Caritbean Drive
and Venus Lane
#287 Control #476 Control
#148 Lower Matecumbe
Key










(a) Minimum DO saturation levels shall be as
follows:

1. The daily average percent DO saturation shall
not be below 42 percent saturation in more
than 10 percent of the values;

2. The seven-day average DO percent saturation
shall not be below 51 percent more than once
in any twelve week period; and

3. The 30-day average DO percent saturation shall

not be below 56 percent more than once per

year.



1.- A full day of diel data shall consist of 24 hours of
measurements collected at a regular time interval
of no longer than one hour.

2.- To calculate a seven-day average DO percent
saturation, there shall be a minimum of three full
days of diel data collected within the seven-day
period

3.- To calculate a 30-day average DO percent
saturation, there shall be a minimum of three full
days of diel data with at least one day of data
collected in three different weeks of the 30-day
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REFORMULATION

Reduce number of control canals
FDEP offered nutrient analysis
Hybrid program=water analysis+ parameters



Selected Canal Demonstration Projects
Monroe County and Village of Islamorada

Weed Barrier

Organic Removal

Weed Barrier and
Organic Removal

Culvert Installation

Pumping

Backfilling

#137 Plantation Key
Treasure Harbor

#290 Big Pine.
Between Av | and J

#266 Big Pine. Dr.
Arm Subdivision

#459 Geiger. Boca
Chica Ocean Shores

#278 Big Pine. Eden
Pines Colony

#29 Key Largo.
Sexton Cove

Subdivision Subdivision Estates Subdivision
#288 Big Pine. #277 Big Pine.
Hollerich Subdivision Tropical Bay

Subdivision

#148 Lower
Matecumbe Key.
Mate-Lido Beach

#472 Geiger. Geiger
Mobile Homes
Subdivision

#132 Control Canal

# 293 Control Canal

#132/293 Control

# 458 Control Canal

# 286 Control Canal

# 28 Control Canal
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LAB DETERMINATIONS
Total nutrients (TN & TP)

PROFILES
Dissolved Oxygen Depth Salinity
%DO Saturation Turbidity Temperature
Light Attenuation CDOM pH
DIEL

Dissolved Oxygen, Turbidity, Conductivity, Salinity, Temperature, pH



o

140434 1VNId

DM diai sishjeuy|

Elld]

6 AANYNS
sa|1yo.d

syjuouw ¢
DM Nid sisAjeuy
L AANYNS Ell¢]
S9|1joid

syjuow ¢

DM d3ad sisAjeuy

9 AJNUNS sa]1301d
Yuow g
DM nid sishjeuy
S AJNUNS I9!a
s3|1j0.d
yuow g
sisAjeu
¥ AJAUNS il e m.w___hoLM
Yiuow ¢

DM d3ad sisAjeuy

#

€ AJAUNS Elld]
sa|lyo.d
Yluow ¢
sisAjeu
¢ AJNYNS TS m.m___,. ° M_.
Yuow g
DM Nid sisAjeuy
T AJAUNS Elld]
S9|1}04d
Yuow 9
NOILVIQIINIY
DM Nid sisAjeuy
340439 Elld]
S9|l}04d

PROFILES

L

Calendar

ST ML A
i

SRR AAL

R |

Water Quality

- \ -

Al e tl g 8 ‘r 2
A Frwnrey “
. . '--'l " Y ¥

|

1 ]

¥
]

13
= T

o

-

p AMOLR

I

[

- —

I



Scorecard

LONG  SHORT Monthly Report
TERM  TERM

A OO

TOPIC  GRADE SUMMARY

65

V A
\4

TOPIC= % Oxygen Saturation; Clarity; Nutrients

GRADE= Calculated in relation to established target for healthy water body
SUMMARY= Brief description on trend, events, short term

LONG-TERM= Linear Trend for whole Period of Record

SHORT-TERM= Relative position of last survey




Preliminary Assessment




Google earth

Imagery Date: 3/6/2013 25°10'08.29" N 80°22'53.97" W elev 8ft eyealt 9597 ft O




Key Largo

(Sexton Cove Estates)

e BACKFILLING: Canal 29

— 3 profiles
e A(12')=2
e B(27')=3
e C(3')=1 Total=6 samples
e CONTROL: Canal 30
— 2 profiles
e B(23')=3
e D(3')=1 Total=4 samples
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Field Crew

Jeff Absten Vicki McGee
Nathan Lehmkuhl Sandro Stumpf

Henry O. Briceiio
Florida International University Southeast
Environmental Research Center

bricenoh@fiu.edu




Plantation Key

(Treasure Harbor)

e WEED BARRIER: Canal 137

— 3 profiles
e A(14’?)=2
e C(14')=3
e D(3'?)=1 Total=5 samples
e CONTROL: Canal 132
— 2 profiles
e B(10')=3
e D(3'?)=1 Total=4 samples
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©2013,Google GOOSIC earth

Imagenry Date: 3/6/2013 24°57'22.94" N 80°34'09.42" Wi elev. 3 ft eyealt 3441 ft-€)




Lower Matecumbe Key
(Mate Lido Beach)

« WEED BARRIER: Canal 148

— 3 profiles
e A(9'?)=2
e B(9')=3
e C(3'?)=1 Total=6 samples
e CONTROL: Canal 147
— 2 profiles
e B(10')=3
e C(3?)=1 Total=4 samples
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Google earth

7 2004 ' Fo Imagery Date: 3/6/2013 24°52'09.28" N 80°42'00.45" W elev. 0ft eyealt 13151 ft




Googleearth

B[ 1994 3 = ; Imagery Date: 3/6/2013 24°52'11.86" N 80°42'09.97" W elev. 4ft eyealt 2202 ft




Google'earth

Imagery-Date:"3/6/2013 24°52'08.44" N 80°42'12.58" W elev.  4ft eyealt 1560 ft
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BIG PINE
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- No Name Key.

‘Refuge Key

OBig MangrovelKey,

J -C‘D__on Quixote Key

c‘Spanish Harbor Keys

> Google earth

Imagery Date: 3/7/2013 24°40'31.60" N 81°20143.82" W elev 0 ft eye alt 35230 ft




Big Pine

(Doctor’s Arm Subdivision)

 WEED BARRIER &/or ORGANIC REMOVAL: Canal 266

— 4 profiles
e A(11°?)=3
e B(11')=3
e C(11)=3
e D(3'?)=1 Total=10 samples
e CONTROL: Canal 263
— 2 profiles
e B(14')=3
e D(3'?)=1 Total=4 samples



BIG PINE

Google earth

) ,SImagery Date: 3/7/2013 24°41'59.60" N 81°20'55.95" W elev 1ft eyealt 3846 ft ¢)
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Big Pine

(Tropical Bay Subdivision)

 CULVERT INSTALLATION: Canal 277

— 5 profiles
e A(20°?)=4
e B(20'?)=4
e« C(20'?)=4
e D(20'?)=4
e E(3'7)=1 Total=13 samples



Google earth

Imagery Date: 3/7/2013 24°41'38.54" N 81°21'25.26" W elev 2ft eyealt 2745ft O




Big Pine

(Whispering Pines Subdivision)

e PUMPING: Canal 286

— 7 profiles
e A(20'?)=4
e B(20'?)=4
e C(20°?)=4
e D(20°?)=4
e E(20'?)=4
e F(20°)?=4
e G(3')=1 Total=25 samples
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Big Pine

(Eden Pines Colony)

e PUMPING: Canal 278

— 9 profiles
e A(13'?)=3
e B(13'?)=3
e C(13'?)=3
e D(13'?)=3
e E(13'?)=3
e F(13'?)=3
e G(13'?)=3
e H(13')=3
e | (3')=1 Total=25 samples



n-l]-.rldn
s o Fahs
[ W E
SN LR G L
L =
- - - SRt 1
o L o de
LR vy o grttml -

e LA
R L Lig‘_tg,:gu?)

UpA b ar ' AR S

i A Sl » il :
2 LEX -;:r ﬁi‘ ¥ e j:cB'i:g;:Pine\Key

v Tt e R
PR T ) e

) % », g 2
LT A ,i&ﬁ._l';i!};,'r_i:;'l.\_.‘k 4 e ; 3 s ;';ti, 277 =

© e & e R AL — — v \ Mo
. Uirdes =t

R

] ' r:j

i

b N ,‘%. .."’:;_

!

§ -
-Google-earth

" Imagery Date: 3/7/2013 24°41'24.36" N 81°22'07.05" W elev. 2 ft eyealt 9119 ft




<4p f o
5 PAR

o -
| =

ki
S T ——
Rl s

BEORBA DD, X RIS e =t i SR
i B L — @ l th
o ips=it) -00gle ear

AN

.L ;
0 24241:39:085 N 81922:25.952 W elev.. 5ft eyealt 38141t O




o g

Google'earth
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Big Pine

(Hollerich Subdivision)

« WEED BARRIER: Canal 288

— 3 profiles
e A(18?)=4
« B(18')=4
e C(3'?)=1 Total=9 samples
e CONTROL: Canal 287
— 2 profiles
e B(14')=3
e D(3'?)=1 Total=4 samples
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Big Pine
()

e ORGANIC REMOVAL: Canal 290

— 3 profiles
e A(87?)=3
 B(8)=3
e C(3'?)=1 Total=7 samples
e CONTROL: Canal 293
— 2 profiles
e A(15')=3
e B(3'?)=1 Total=4 samples
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GEIGER

(Boca Chica Ocean Shores)

 CULVERT INSTALLATION: Canal 459

— 3 profiles
e A(9°?)=3
e B(9')=3
e C(3'?)=1 Total=7 samples
e CONTROL: Canal 458
— 2 profiles
e A(15')=3
e B(3'?)=1 Total=4 samples
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Google earth

Imagery Date: 3/7/2013 24°35'05.51" N 81°38'56.20" W elev. 0ft eyealt 863 ft O




