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Surface Water — Urban Treatment Systems - Capital Cascades
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Surface Water - Urban Treatment Systems - Atlanta
Beltline
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Surface Water — Urban Treatment Systems - Atlanta
Beltline

Terrestrial Systems

Sandy Soil Backfill

o’ Yiy

) oo e -, di
PR e T

.
:
g :
~
% -
P - P
.

= U Container Grown
+= Landscape BMP’s
= Irrigation w/ Sensor

™ Under Drainage

CMU Wall Systems

Aquatic Systems : BMP’s Continuing

Maintenance
Stormwater Retention.= Water Quality & Attenuation - Contract
Littoral Shelf Design & Aeriation Fountain
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Z Continuing Aquatic Maintenance Contract
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Surface Water - Urban Treatment Systems — Atlanta Beltline
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Community Surface Water Quality

Best Management Practices in Florida

The Community Benefits of Sophisticated and creative

Large-scale Development  ESSFTTWoIET 31T le RE=Tely [pYTe [V

Purchasing advantages
(scale) to enable higher
quality construction
practices

Public permitting and
controls are a fixed cost of
the review process

Wayne Archer

Professor of Real Estate Effective management Of

University of Florida

. storm water
| Efficient water. conservation




Community Water Quality
Best Management Practices in Florida
Florida's First DRI - Caballos del Mar

1  The Original ADA (1975)

| states that a large network of
~ surface storm water ponds

. will recycle runoff to provide
irrigation water sources for
A1 Golf, and all Common Area

7 Green Spaces.

Although implemented,
surface water fouling from
algae & herbicides began to
damage & kill street trees,
shrubs & turf.

All Irrigation surface water
intake pumps were converted
to wells via CUP.



Community Water Quality
Best Management Practices in Florida
Florida's First DRI - Caballos del Mar

Over 680 surface acres of
storm water lakes were not
enough to supply
approximately 2400 acres
of Suburban Neighborhood
Common Arae due to
degraded water quality.




Community Water Quality
Ponds & Lakes - Best Management Practices : DESIGN

C D E H |

0.5-1.0" |1"-2" 2"-3" total rain days/month |total inches/month
8 2.77
2 1.17
10 8.48
4 2.6
7 1.15
12 2.43
10 5.69
14 7.4
16 11.64
0.23
1.55
1.37
0.91
0.69
5.48
0.62
2.56
5.59
831
3.58
16.06
0.84
1.49
3.2
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Community Water Quality

Ponds & Lakes - Best Management Practices : DESIGN

Average annual rainfall (mm/day) Average monthly rainfall (mm/day)
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Community Water Quality
Ponds & Lakes - Best Management Practices : DESIGN
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Community Surface Water — Sustainability

Aquatic Nutrient Loading

T -

estrial

> ~

Sources :

-~ .

“Terr

Clippings & Leaf Drop
Edge Zone Vegetation

SAV (Submerged Aquatic Vegetation)
Storm Water Quality

Fertilizer Type & Application
Conveyance Path to Lake

Aquatic - Biologic__Sources :

Sludge & Sediment - Benthic Zone
Resident Organic Life
Algae Growth & Decay

Leaching via Soil Strata

Bacterial Processing - Food Chain
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Community Surface Water — Sustainability

.\\\ Aquatic Nutrient Loading

2

Annual Manual Removal
Jan. 15t — Feb. 15" Ideal )
2 workers = 800 to 1,200 I.f./hr. §

Split Responsibility - Frontage
Golf Course by Force Account

Golf Course by $ Contribution

Common Areas by Landscape
Management Contractor

Residential Lot Frontage by :
Neighborhood/Unit HOA
Lot Owners
Aquatic Contractor

Master Association
Responsibility
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Community Surface Water — Sustainability

Aquatic Nutrient Loading - Sediment & Benthic

RENA

~ Aquatic Treatments & Landscape Maintenance
' practices typically increase the rate of sludge &

sedimentation.




Community Surface Water - Sedimentation Control &
Treatment Systems
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Community Surface Water
Aquatic Management - Treatment

Copper. Sulfate: Iemporary Cover-up

o Class I itoxicity, Cutis'a’base metal element

o LLleaches through'sandiand binds to'sediment/clay

o Does not break downjin environment

° Toxicito fish; snails, amphibians; Zooplankton,

o Kills beneficial microbes-normal pond Biology i_

- & b

o Disruptsicellular photosynthesis 'i'
I
:

o = "Algae’strains are becoming resistant
o Dead Algaeirelease nutrients to repeat cycle
o " Allows Organic material tolaccumulate




Community Water Quality
Best Management Practices in Florida

Storm Water Management Practices are outdated
e BMP's do not improve water. quality

e BMP's do not address sediment reduction

o Commercial Treatment Practices treat symptoms




Ponds & Lakes - Best Management Practices : Materials

Algaecide/Aquatic i
Harbadides $ per Acre Trade Names
CGlyphosate $300% Roundup, Rodeo, AquaMaster,
Active ! AquaPro
| iy Endothall $650% Aguathol K, Hydrothol 191
Treatment ” ,
2, 4-D $300-600* Navigate, Aquakleen
Diguat $300-400* Reward
CusSo4 585* Copper, Komeen, Nautique
Fluridone $900-1000* | Sonar AS, WhiteCap SC
Reserve Triclopyr-TEA $875* Renc'>vo‘re 3
Treatment Imazapyr $160-175 Habitat*#*
Peroxygen™* 5135 GreenClean, Pak 27

*Single tfreatment
** Needs weekly tfreatments to clear

i’
]

Available Commercial Treatment Chemicals

*** 14 day draw down recommended for emergent littoral zone vegetation




Community Surface Water

Stormwater & Aquatic Management

Anaerobic Aerobic
Zone

— Dissolved

—
Biological (slime) Layer Liquid film

Schematic diagram of attached-growth

L+ Creates Bio-film
' s “Converts NPK

FAqUatic Bacteria efits |

« Completes'Carbon Cycle
«« Completes NitriciCycle
*» Reduces Sedimentation

Secondary Benefits

*s Pathogen Suppression

== Algae’Suppression via
competition

« Turbidity, Reduction
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Community Sustainability Programming & Management
Stormwater & Aquatic Management

— —

Bacteria Dominantisystem vs Algae Dominance

May be applied on a single drainage basin or
Community Scale

Bio-degradable (not heavy metails)
Non-toxic, no application restrictions
Causes algae to “off gas? cellular. activity

Loss of buoyancy causes algae to sink in water
column

Algae hydrolyzes on bottom with low lightilevels

Introduce microbes to sediment layer. & littoral
zones

Convert algae/nutrients
NPKiconverted to cellular ATP. & cellular proteins
Move nutrients up food chain!
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erwood Sustainable Community Programming & Management
L y -| - 3, o .-4-. ~ — |
ata Collection & Analysis - Lab
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Soil Map—Duval County, Florida
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erwood Sustainable Community Programming & Management
ata Collection & Analysis — exfiltration rate
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LAKE STATISTICS:

ASPECT RATIO:

SURFACE AREA:

0.65 ac

SIDE SLOPE:

3
[3)
©
u
~
o

>10:1

LAKE BASIN:

CURVE FACTOR:

TOTAL AREA:

0.85
HIGH TURN-OVER

5.50 ac

LOW TURN-OVER:

245




&?W Deerwood Sustainable Community Programming & Management
~~.%7 _Data Collection & Analysis Audubon Lake

LAKE SYSTEM ANALYSIS REPORT 2014

DEPTH (ft)

DEPTH (ft)

*all units in PPM (equal to mg/L) unless otherwise noted

Bulkhead addition Annual manual removal < = o < = 4
Slope excavate zones Microbe program 3.0 . AUDUBON LAKE
Add clay layer Flocculant treatment Y - SLOPE DEPTH CHECK POINT = - EXCAVATION ZONE
Add coquina shell (10 years) ) - SLUDGE SAMPLING POINT - BULK HEAD INSTALLATION 7
AUDUBON BASIN
/\ - SEDIMENT SAMPLING POINT <> -SPECIAL RECOMENDATION

SECTION 3 — COMPREHENSIVE DATA ANALYSIS EJGENESIS




Marsh Landing Sustainable Community Program & Management
MARSH LANDING

- Treatment & Remediation Program

-

Marsh Lndies it Sswersss
Wakeress e

B cé Ve Fovotes Touk b

PR Pond Keeper Reporting (Responses)
Fis Edt View insen Format Dats Toos Fom Addons

B AT s % Qg A
Visual Condition Change
A [ . v
Timestamp Pond Keeper Report What s the closest sirest address to What Lake Nun Name of Pond Keeper 7
62972015 17:18.42 62972015 clarity normai,color has changed 113 osprey cove 51 Ken Clark
732015 142844 7132015 | carty normal, color has changed. detris, leaves or cippings foating on surface Whale pond 43 Horb fischar
32015 143253 7132015 | Drainod bulkhead costin prog Whole pond 64 Horb Frscher
32015 143527 712015 | clanty normeal, color has changed. debis, leavas or cippings Soating on surface, parmeter vegatat Whole pond 48 Horb Fscher
7132015 14:37:30 7142015 clanty nomal, color has changed, debis, pir 9 Whole pond
132015 14:4206 7732015 | color normal, water o e. permeter vegetation 3 121 lamplghters In
132015 150641 7132015 | Fountan working
132015 150920 712015 | debrs, leaves or clippings fioating on surface, perimeter
302015 15:11.02 7732015 | Fountan werking
732015 15.18.44 7732015 | debris leaves o cippings foating on surface
7132015 1521:40 7132015 | debrs, keaves or chippings floating on surface, perimeter vegetation above surface
52015 101642 7052015 | al focks wel
7202015 21,0436 182015 surtace aigas or surface growth, Geass clippin 16 Gil Bamera
72072015 210503 1182015 | surtaca aigaa or surface growth, Grass cippings pond 16 Gil Barora
71182015 | surface akgas or su As viewod from Marsh landing phwy 20 Gil Barrera
302015 surface 3 2 101 Linkside Circle 37 Dan Hofacker
812015 140002 81172015 | color normal, water is cloudy, debiis leaves o clipings floating on suface, surface algas oe surfate growth. perimeter vegetation above 6 Dan Hofacker
2015 14:18.07 12015 | color normal, water s cloudy, surface algae or suface groath, Ciear akong the shorsiine Deer Haven at the end of the cup de 8 Dan Hofacker
81112015 | surface aigas or surface growth, perimeter vegetation above surface, Brown “aigae” along the shol Deer Haven at the cup de sac 7 Dan Hofacker
632015 | color normal, wates i eloudy, Weeds growng mto pond from share 112 osprey cove lane 63 jm lewandowsia
82015 | color normal, water i cloudy, Lake looks good 113 ospeey cove 51 flewandowshki
832015 | color normal, water i cloudy, surface aigae or surface groath, Waerlevel good, floating algas | 109 deer lake. 61 jm lewandowsi
2015 | color normal, water i cloudy, surface aigae or suxface growth, permeler vegetation above surface| 133 deer cove 62 jm Lewandowski
832015 143400 832015 | color normal, wate & cloudy, surface akgas or surface growth, perimeter vegetation above surface 133 deer cove 62 jm Lewandowski
52015 134440 852015 | perimeter vegetation abo merged troe beanch removed Aug. 2 Whole No6  Bud Roemhid
852015 164134 2015 | Test Message 113 osprey cove 51 Kon Clark

B
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reenshot Adde
A sereenshet wes added to your Dropbox.
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POND  AERATOR




MARSH LANDING

-r

As a commercial ferti de technician
or lawn care specialist, many of you have noticed
the many ponds that wind their way through
Marsh Landing. What is not readily apparent is
that these ponds have been under stress caused
by excess pollutants in the form of fertilizer and
yard waste entering the water. The most visible
effect of this nutrient loading is algal blooms that
lead to other serious issues within our pond
system.

To address this growing problem, the Marsh
Landing Master Association has established
community landscape and fertilizer standards for
residents and vendors. Your compliance is
essential to the success of our enhanced pond
maintenance and rehabilitation project. This is
especially important when working on properties
adjacent to a pond.

To ensure compliance with these standards, a
Pond Keeper program has been establi d to
actively monitor the system of ponds within
Marsh Landing. The responsibilities of the Pond
Keeper volunteers include reporting issues with
pond appearance and non-compliance with
landscaping maintenance practices.

We ask that you take the time to become
familiar with these standards and that you
adhere to and comply with them. Your efforts will
be greatly appreciated by all of our residents!

DISPOSE OF LANDSCAPING WASTE
IN DRAINS OR WATERWAYS

£ b

NO EIOW;NG, SPRAYING, OR MOWING
INTO DRAINS OR WATERWAYS

B

Landscape & Fertilizer Vendor Standards

« Do not allow grass clippings or any yard
debris to fall into the ponds; any debris
falling into the ponds must be promptly
removed and disposed of properly.

« Do not dispose of or allow yard debris to
fall into storm drains or yard drains.

» Do not apply Fertilizers, herbicides, or
pesticides within ten feet of the water’s
edge.

+ Do not allow fertilizers to remain on
non-permeable surface such as driveways,
roads, or sidewalks. Blow remaining fertilizer
back onto the grass.

« Exercise caution when applying fertilizers
or pesticides near storm drains or yard drains
to ensure they are not introduced into the
pond system.

« Do not place yard trash or tree debris next
to the street. Marsh Landing rules prohibit
the curbside placement of yard trash no
earlier than Sunday.

« Landscape vendors must follow the
adopted Model Ordinance for
Florida-Friendly Fertilizer Use on Urban
Landscapes
http://www.dep.state.fl.us/water/nonpoint/d
ocs/nonpoint/dep-fert-modelord.pdf

+ Consider the use of Bio-fertilization
practices utilizing non-chemical biochar and
microbial soil inoculants as an alternative to
conventional fertilization and pesticide
protocol.

Nortnisiand 87

Marsh Landing Sustainable Community Program & Management

Resident & Vendor Education Program
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Community Water Quality
Best Management Practices in Florida

Florida's First DRI - Caballos del Mar

The annual
budget for
herbicide,
pesticide, &
fertilizer for 114
acres of lakes,
80 acres of
common area

and 220 acres of
golf turf.is
$1,200,000.




Community Surface Water Quality

Best Management Practices in Florida

o Lawn & Vegetation Treatment is indiscriminate
o Lawn & Vegetation Treatment is also targeted
o Lawn & Vegetation Treatment is big business $$%

syng'enta

Know: the Sign.

(= [T

Tough protection
against tree pests.

,4)

QuickSilver

..........

Quick work of broadleaf weets.

il S

T

%@; ***”' e

Greater Than Or Equal To.

Quali-Pro’ products feature formulation quali ity

second to none for performance results equal to

the competitive brands they replace. J i

pe Fougtonmé oSGt Professional Turf & Ornamental Products
deliver long-lasting; systemic control of all major

grub species. Learn more at quali-pro.com. 2008 Memiavbd com 11C. QuebPros  regitered e

How to take control to the next level.

For.the highest'standards in complete control for yourlawns, contact your local
FMC salés repiresentative or your authotizad FMC Dist ributor or Sales Agent,




4 By Pletcr)ohn;mz AP 2
Aleg up: Nitrogen and phosphorous
cause infections in tadpoles, resulting in
deformities such as extra legs.

Report blames runoff for deformed frogs

The ing number of deformed frogs in recent
years is at least partly by runoff from farmi
and ranching, new research indicates. Nitrogen
Prous in the runoff fuel lead to a parasitic in-
ection of tadpoles, resulting in less of legs, extra legs
or other deformities, report researchers led by Pieter
Johnson of the University of Colorado-Boulder, in the
online edition of Proceedings of the National

Academy of
Sciences. The deformed frogs have been a puzzle for

more than a decade, since a group of Minnesota chil-
dren discovered a pond whereu?nore than half the
leopard frogs had missing or extra limbs.

Community Surface Water Quality

Best Management Practices in Florida

NPK fertilization methods exceed
plant nutrient uptake

Various “‘release” & control agents
exist but have limits

Water Resource Treatment Costs Big
Public $$% while attempts at
consumer regulation are met with
resistance

Nitrogen Performance

28 DAYS

21 DAYS



Community Surface Water
Terrestrial + Stormwater + Aquatic Management
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Community Surface Water
Terrestrial + Stormwater & Aquatic Management

o ©
THE OLD COLLIER

GOLF CLUB




Photosynthetic Micro-organisms + Nutrient
Storage & Transfer = Bio-Fertilization

The Old Collier Golf Course
in Naples, FL is The First
Audubon Gold Course

o, Paspalum turf,watered
with Brackish water

Turf on the left is:
SControl” USGA “best
practice”™ @ 7-12'Ibs. NPK
/ 1000 s.f. + H-P Protocols

o Turf.on the rightis:
inoculated with
photosynthetic bacteria +
1 Ib. NPK./ 1000 s.f. No
Herbicide or Pesticide



Community Surface Water
Stormwater & Aquatic Management

THE OLD COLLIER
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Photosynthetic Microbe Matrix + Nutrient Storage &
Transfer = Bio-Fertilization

*< UNIVERSITY OF
% FLORTDA

[IFAS EXTENSION

Turf Demonstration Study
Plot 1




Community Sustainability Pilot
Palencia St. Augustine, Florida

PAvLENCIA COMMUNITY SUSTAINABILITY PROGRAM REPORI]
A g Do Gyt hant 2010-2011

Submitted by | Genesis Group
9822 Tapestry Park Circle, Suite 201
Jacksonville, Florida 32246
{T) 904.730.9360
(F) 904.730.7165

Confact: G. Brian Wheeler, RLA, CNU
& sqr

May 5, 2011

Marshall Creek

Development District

Community Sustainability Program Report

[l Genesis Group
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Community Sustainability Pilot

Palencia

St. Augustine, Florida

Bemiuda
Treatment

Zone #2
atment

Zong #la

Bemuda
Treatment
Zone #3

Oak Common Amendment Volumes

Oak Common St. Augustine Protocol:

Treatment Zone #1:
One Bio-Char Application at .1 Ibs per square foot.
Broadcast with Rake/Roller at installation
Photosynthetic microbe matrix applied at a rate of 64 oz. / acre - dillution
rate not to exceed 4 oz. / gal
2010 Application: Sept. 15, Oct. 15, Nov. 15
2011 Application: Feb. 15, April 15, June 15
2012 Application: April 15, Aug. 15
Irrigation
2010 -- 100% Control
2011 /2012 -- 75% Control
No fertilizer, no herbicide, no pre-emergent
Spot treat with Nature's Avenger Weed Killer (or Approved Equal) asrequired.

L]

Treatment Zone #2:

One Application of Lignin-Glyserol 6% Solution at the rate of 40 gal. /acre
ELI Photosynthetic microbe matrix applied at a rate of 64 oz. /acre - dillution
rate not to exceed 4 oz. / gal

2010 Application: Sept. 15, Oct 15

2011 Application: April 15, July 15

2012 Application: Apply one application of Osmocote Plus 15-9-12

Southern Stock 90330 fertilizer at rate of 2 Ibs. per 1000 square ft.

Irrigation
Adjustto 75% of Control for 2011 and 2012
No herbicide, pesticide
Spot treat with Nature's Avenger Weed Killer (or Approved Equal) as required

Treatment Zone #3
Similar to Treatment #2
No Lignin-Glyserol
Use Michigan State microbe matrix applied at a rate of 32 oz. /acre - dillution
rate not to exceed 4 oz. / gal
No fertilizer

Treatment Zone #4
Control treatment to match existing Palencia turf treatment standards

N

Community Sustainability Pilot Program

Bio-Char Net Vol. -« Vol. Microbes Lignin-Glyserol 6% Vol. Lignin- i | Fertilizer App. | Vol. Fertilizer
Area (sf)| App.Rate | Bio-Char NIIQI:::l():z‘I‘a'::';' per Treatment 1'.\: l;;l:ne;nzfs Micb::)zgl(.oz) Sol. App. Rate Glyserol per 1':: g?tlr)ne:n:fs Nélt \;:Ir'oll'l(g':;; Rate per Treatment 'I':lr l;:;?ne;nl:i Fer’tqi:eitz:a,:(libs)
(Ibs/sf) (Ibs) (0z) (gal/ac) Treatment (gal) 4 9 (Ibs/1000sf) (Ibs)
Lignin | Glyserol| Lignin | Glyserol Lignin | Glyserol
St. Augustine Turf
4 40 40 0 0 0 0 6 6
Bermuda Turf
4 40 40 0 0 01 0 0 0
Bioswales
1728 0.2] 345.@ 64 2.5 8 20.3]
|
Total: 647.7] 03 0.3] 9.4




Community Sustainability Pilot

Palencia St. Augustine, Florida

£
3
£
i
3
1

Observed Overall Appearance

Ideal 7

Blochar + Quantum Gro. Bioengyn-soil nutri & cond + Quantum Gro Agrhizeme only Control
100%-75% lrrigation 100%-75% Irrigation 100%-75% Imigation

o

a

Score (out of 7)

~

Plot1 Plot2 Plot3 Plot4 Plot5 Plot6 Plot7 Plot8 Plot9 Flot10 Plot11 Plot12 Plot13

NORTH EXPOSURE WEST EXPOSURE SOUTH EXPOSURE BERMUDA

Poor 0

Observed Turf Color

Ideal 7

Biochar + Quaritum Gro Bioengyn-soil nutri & cond + Quartumn Gro Agrhizome cnly Control
100%-75% Imgation 100%-75% Imgation 100%-75% Imgation

Score (out of 7)

Pliot1 Plot2 Plot3 Plot4 Plot5 Plot6 Plot7 Plot8 Plot9 Plot10 Plot11 Plot12 Plot 13

NORTH EXPOSURE WEST EXPOSURE SOUTH EXPOSURE BERMUDA

Community Sustainability Pilot Program

Obeserved Growth Consistancy

Biochar + Quantum Gro Bioengyn-soil nutr & cond + Quantum Gro Agrhizome only Control
100%-75% Irigation 100%-75% Irrigation 100%-75% Irrigation

IS

w

Score (out of 7)

n

Poor 0

Plot1 _Piot2 Plot3 Pictd Plot5 Plot6 Plot7 Plot8 Plot9 Plot10 Piot11 Plot12 Piot13

NORTH EXPOSURE WEST EXPOSURE SOUTH EXPOSURE BERMUDA

Observed Turf Hardiness

ideal 7
. Biochar + Quantum Gro . Bioengyn-soil nutri & cond + Quantum Gro Agrhizome only - Control
100%-75% Imigation 100%-75% Imgation 100%-75% Imigation

6

— 5
~
N
o

o 4
=
o
-

3
T
[=]
Q

7,

1

Poor 0

Piot1 Plot2 Plot3 Plot4 Plots Ploté Plot7 Piot8 Plot9 Plot10 Plot11 Plot12 Plot13

NORTH EXPOSURE WEST EXPOSURE | SOUTH EXPOSURE BERMUDA

Oak Common Turf Treatment Protocols
PALENCIA. |, . « @ it

) : B3 Genesis Group
ASety of Disortye Gl Stbment BCALE IN FEET  NORTH Ewsesmo o Moricnse  Pwan St 0




Community Sustainability Pilot
Palencia St. Augustine, Florida

Community Sustainability Pilot Program

BioSwale {Photos}

Proposed Bioswale Locations

PALENCIA o w @ B cenesis crour

c?’[.)?#t';- '8 ‘.Z)imulf_» (,.r?r‘la]ln\, and Setflomment

8CALE IN FEET NORTH  Ecoeznng  Linoscare Ascetecrise ¢ Pusesia * Suey + GIS




Community Sustainability Pilot
Palencia St. ,A_ugustlne, Florida
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Community Sustainability Pilot

Palencia St. Augustine, Florida

Community Sustainability Pilot Program

L« Pt A TrasANTL

\—lRFSIDENTlALIDT'—\

SIDEWALK *
ﬁ PALENCIA COMMUNITY - Terrestrial Management Using Bioswales
h R oadway
< s Test Point #1: Test Point #2: Test Point 3 : g—j%ﬂ
———= 45 lots 5.0 lots 7.0 lots )
mr-mare 300 LF. side yards 159 L F. side yards 0 LF. side yards - —
202 L.F. front yards 300 L.F. Front yards 495 L.F. front yards pen =y
0 L.F. bioswale 0 L.F. bioswales 266 L.F. bioswales
*Road crown is assumed to separate residential runoff sub-basins
e EPA Proposed Criteria for Rivers and Streams (North Central FL)
% Total Nitrogen (N) 1.479 mg/L
< Total Phosphorus (P) 309 ug/L -
: SQT.
206 - GROUP C Curb Line Water Quality Test Data: 2/18/2011 ";3;.: —
e RO POINT #1 POINT #2 POINT #3
TOTAL Nitrogen (N) 1.1 mg/L 5.0 mg/L 1.3 mg/L
150 pg/L 800 ug/L 190 pg/L ]
1.612 mgiL 3.06 mgiL 1.69 mgiL DDOVETD
- . : 5.) CAP OR ADJUST EXISTING IRRIGATION HEADS 12 MONTHS AFTER INSTALLATION UNLESS CONDITIONS ALLOW
FOR MORE GRADUAL PHASE OUT.
6.) HAND WEED PLANTING AREAS AS NEEDED OR SPOT TREAT WITH NATURE'S AVENGER WEED KILLER (OR
APPROVED EQUAL).
Siep sod i s s (both cads of Bioswale). Bioswale Planting Details
wiope. Thie s o v T o . —
BIOSWALE PLANTING C ALENCIA. kid GENESIS GROUP

SCALE: =4 04_}'”"/ Discevtrg, Coplsgtonancd Slflunent

B ¢ LinoscaPt APCHTICTUR * Puaseinc + Sumv + IS




Sustainable Community Programming & Management

Best Management Practices

Community Sustainability Expense Formula

B-3-8-B:-0-0-@

Expenses People/  Services per  Energy Resource Taxon  CO,per Unit
Property Person/ Footprint  Expenditure  Service of Energy
Property  per Unit of  per Unit of (Pending)

Saves CDD/HOA/Residents Unproductive Aquatic/Terrestrial Expenses
Conserves Energy Usage & Associated Material & Labor Expense
Reduces Health Risks to Residents, Recreational Users, Workers

Improves Landscape Resilience & Environmental Balance over time

Reduces Major Repair Reserves related to Landscape/lrrigation/Sediment

Provides Solutions to New Environmental Regulations & Restrictions




Overview - Photosynthetic Micro-organisms

N = Primarybenefits

2 "Bk Nitrogentkixation

B Dl OxygenRelease

g 31 Carbon'Sequestration
41 NUtrientdransformation
5: Bio-films atrootizone

Secondary:Benetits ’
6. Pathogen Suppression
/> Fertilizer:Elimination
gilrrigationiReduction

2
......

S s ) g




Community Surface Water

Retrofit Techniques: Building Healthy Soil

REUNCEUNETLIIZET,
naads

2nnzinead vLiap
FELENTLION

Bly=divarsa sull nrafila
REUUCEU NULTIENT;
luziedingg
EFOS101IICON LI 01
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Photosynthetic Micro-organisms = Light to Energy

IVIICrO=0Tganismiansoroing.a
PNoton (@ YsYo ETTICIENCY.
APPIIEAT=ENYSICS

Elantsrequire energy, notjustirooa:
bio-remediationrequires energy at
many evels.




Photosynthetic Micro-organisms = Reproduction

* ReproductionviaiViitosisis asignificant oenerit:

e [inemicroorganisms dounieinpopulationapproximately every ve
MINUTEs:

> Viany patnogens dounieinipopulationevery 46 ito /2 nours.

* ENotosyntneticimicroorganisms anapatnogens desire’tne same:
growing:.conaitions. ivie Y. Limes; pnotosyntnetic.microorganisms
prevail wuua -Jllmllum the: qu 10T HIEerDICIOES & EEStiCIOes:




Photosynthetic Micro-organisms = Nutrient Transfer

& Storage

* | INESE.MICroorganisms;consume organic. pollutants; G2
NG iatmospNericnitrogen:

* NE:MICroorganismsidegraae anaaidinaetoxitying.many.
pollutants.

*Line:microorganisms;store (CW2:and nitrogenin tne 1ormof;
sugar,, Adi=andrprotein:

* ENotosyntneticimicroorganisms aretne rounaation ofia
natural rood chain:




Photosynthetic Micro-organisms = Nutrient Transfer

& Storage

KNOAoSPIRHIuMIruoum
shurplesuliur:bBhotosynthetic bacteria
Have Deenunequivocally estaniisnea as NItrogentixing.
Drganisms.=
E B LndstromiEnt.

Studyrunded Dyl ne:RocKereller =oundationand the:United states Atomic energy.
Commission:Dataiprovided Dyl ne:university of VWISConsineNItrogeniixation;
LConTirmead viais Kgelaant iandikadioactive 1Sotope Assays:




Photosynthetic Micro-organisms = Oxygen Release

& Carbon Sequestration

RNOAOSPIRHIUMIrupuUM
shurplesulfur-bhotosynthetic bacteria constitute a grou 1y ! U
VErsatile organisms; that cangrow:as pnotoneterotropns or,
PNOLoautotropns;: CNEMONEeIerotropns =switcning. Ium ONe:
Moae 1o anotner, aependant.on qullbu
Bacleriology 102

sbhotosynthetic'bacteria
dle KNoWnN ito carry outitne reaction:
2H12: G0 2 (CHZ0) =+ H 20
COZ2H2H20 = CH20 - H20 2%
JonniLinastromi=nt



Photosynthetic Micro-organisms + Nutrient Storage
& Transfer = Bio-Fertilization

N + Photosynthetic

Microorganisms

R/ \ ) )
- H:‘... ..“h i’
=i



Photosynthetic Micro-organisms + Nutrient Storage

& Transfer = Bio-Fertilization

e Seedlings treated ata

commercial nurseryiniGeorgia. 4 S — \ 8/ >/

e S€ealing.onrignttreated with |
PNotosyntneticimicroorganisms. .

*linewvisual eviaencewould
INGICate root Massincrease o
PNotosyntneticmicroorganism:
Lreateaitreeis greater.naniolyo

> Numernical quantificationiana
qualimicationor tnese eTrects are:
OEINgValidatea atAunurn:
UNIVETSITy; andiNortniarofina
State:Unversity.




Photosynthetic Micro-organisms = Pathogen

Suppression

(Fause’s Liaw of Competitive IExclusion
dwo species competing for.the same resources, cannot:stably coexist.
EITtNET 0T tne TWOo COMPETITOTs Will idiways take oVer the otner, wnic
leads to the extinction ofone of the competitors.=

(5. (GaUSe; IVIiD

The Old Collier Golf Course Assays provided by Dr. Crow, University of Florida




Photosynthetic Micro-organisms = Pathogen

Suppression

The Old Collier Golf Course Assays provided by Dr. Crow, University of Florida

Stubby root



Photosynthetic Micro-organisms
Soybean Crop Tissue Analysis

Acres Research, Inc.

PLANT ANALYSIS

REPORT OF ANALYSIS-PERCENT REPORT OF ANALYSIS PARTS PER MILLION

SAMPLE ID Ca
NITRO PHOS POTAS CALCIUM suu=un Bonow COPPER zwc
GEN PHORUS SIumM

Low S or Sufficient H or High E or Excessive




Micro-organisms / Humic Matrix

General Crop Yield Analysis

Michigan State University

Plant height(inches)

Chlorophyll content

Total yield(g)

CROP

T

T2

T3

T

T2

T3

T

T2

T3

CORN

20*

96.25*

384.9*

SOYBEAN

42

71.2*

CARDEN
BEAN

83.3*

299*

192.8

TOMATO

42

42

34

47

400*

140

CLOVER

23.2

23.7

43.1

37.3

46.7

133*

107

MEAN OF 4 REPLICATIONS

* significant, P = 0.022 Clover=$hoot biomass
T1 -> F2 with NPK 50% (20-20-20)

T2 -> NPK 50% (20-20-20)50% ©

T3 -> F2 ONLY

T —TT

-
g~

]
21

7

—

[
f



Photosynthetic Micro-organisms = Irrigation

Reduction

linevinca onitne
rigntwas givern
Water.ana
pnotosyntnetic
Dacteria: |ine
Vincaonitneiert
received Just
WALET .

\ !

7 E ((oDays L.ater)

i ] . VWITITINO

| o e aaaitional

I Water or,

| photosynthetic
MICroorganisms
forertner.plant:



Community Water Quality
Microbial Inoculant Treatment — Suburban

Retrofit

IRRIGATION WATER FLOW TO

CONTROLLER ' 4 " POWER INJECTOR

)
!
{
I
Y
v o PHOTOSYNTHETIC
it BACTERIA

FROM IRRIGATION
SYSTEM PUMP




5] GENESIS GROUP

FROM VIisIl ON R E AL I TY

Community Planning
Community Redevelopment
Urban Design
Ilandscape Architecture
Civil Engineering
Iransportation Engineering

Applied Sciences

Market Economics




