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Common Cents-Encouraging Green Infrastructure in Pinellas County

| _ Pinellas
Pinellas County — Background Information

B Open Water (11)

Perennial lce/Snow! (12)
. Developed, Open Space (21)

le Developed, Low Intensity (22)

Developed, Medium Intensity (23)
Developed, High Intensity (24)
Barren Land (Rock/Sand/Clay) (31)
Unconsolidated Shore (32)
Deciduous Forest (41)
Evergreen Forest (42)
Mixed Forest (43)
Dwarf Scrub{AK only) (51)
Shrub/Scrub (52)
Grasslands/Herbaceous (71)
Sedge/Herbaceous(AK only) (72)
iami Lichens (Ak only) (73)

Moss (AK only) (74)

Pasture/Hay (81)
B cultivated Crops (82)

Woody Wetlands (90)

Emergent Herbaceous Wetlands (95)

A SRR B

https://www.mrlc.gov/viewer/

National Land Cover Database (2016)



https://www.mrlc.gov/viewer/

Common Cents-Encouraging Green Infrastructure in Pinellas County
Pinellas County — Fast Facts (ounty

Pinellas

- 2" smallest
County in FL at
only 280 mi?

A 15,539,597
visitors in 2018

Most densely
populated County
in FL at 3,347
people/mi?

Economic impact
§ of over 58 billion
in 2018

35 miles of

) Limited .
¥ beaches

¥ open/vacant space

<M. Sensitive habitat,
§ impaired waters,
& seagrass

Extensively paved
* 4,521 mi of roads
¥« 1,072 mi of path
e 142 bridges




Common Cents-Encouraging Green Infrastructure in Pinellas County

Steps taken to Encourage the Use of Green Infrastructure

Pinellas

A great solution for
pheuasqg

; (ounty

e Infrastructure
Pl ey, e st e Mmmmy
(ounty e s e T
PRLLAS COUN T el & What is Green Infrastructure? & Green Infrastructure vs. Gray Infrastructure
STORMWATER T A s e o i S B e e T TR e e
MANUAL ghicie ; oy Aidnstaey

aneas, con't sonk i major cause of
of pavement or cover). bays

pollution, but alzo creates

Set Standards

Improve Public

Education

e Adopted e Created
Stormwater educational flyer
Manual in 2017 e Discuss concept

e Pollutant load- at public
based standards meetings

e Flexibility in
BMPs

A / | 4

Construct Gl on

County property

e GIS siting tool -
identified top Gl
projects

e Construct top 3
Gl projects

Encourage Gl- public

& private projects

e Gl design (CAD)
templates

e Update/reorgani

ze Stormwater

Manual




Common Cents-Encouraging Green Infrastructure in Pinellas County

Feedback Received from Applicants

Unsure of how to effectively
Incorporate it into projects

Perception that it is cost
prohibitive

-

\_

~

)

Thought that more
maintenance will be required

Belief that it stymies
development/redevelopment

Pinellas

b —

This Photo by Unknown Author is licensed under CC BY-MC-ND




Common Cents-Encouraging Green Infrastructure in Pinellas County Dinellas

Strategies for encouraging the use of green infrastructure (ounty

e Created green infrastructure CAD design templates ECONomje
e Created a BAM supplemental specification
* Developed a list of suggested vegetation (searchable by attribute)

Enhanced
_ quality
e Added new design templates of
e Addressed feedback from stakeholders on technical items . e
-
e Reorganized manual and added live links to make it more user- £ &
friendly ) ed
#faf

* Included “social marketing” concepts
e Added a list of example project sites and case studies
e Referenced a cost estimator tool



reen Infrastructure in Pinellas County
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Common Cents-Encouraging Green Infrastructure in Pinellas County
Summary of goals (ounty

Pinellas

Encourage the use of green infrastructure
by:

* |Improving the stormwater manual

e Providing “grab-and-go” CAD
templates

* Making the use of BAM and plant
selection easier

 Emphasizing that Gl is desirable,
garners positive attention and attracts
buyers/patrons/tenants

- uum ';"-c i

. W lnch would you rather have in your neighborhood? (City of Denver; Conor Park in Palm etto, FL}



Common Cents-Encouraging Green Infrastructure in Pinellas County  #wN Pinellas

= (ounty

Contact Information:

Josie Benwell, M.S., ENV SP
Project Coordinator

Pinellas County Public Works
Stormwater & Vegetation Division
ibenwell@pinellascounty.org



mailto:jbenwell@pinellascounty.org

“Common Cents”: Encouraging Green Infrastructure in Pinellas

County
June 23, 2021
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Objective

-

Pinellas
(ounty

PINELLAS COUNTY
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Standard Details — Green Infrastructure Templates

PINELLAS COUNTY

Pmellas ‘%
Count \

STANDARD DETAILS

Green Guttrs
Bio-swales
Rain Gardens
Tree Wells

Exfiltration Trenches

SR A

Pervious Pavement

K \ JuL/2018 )




Green Gutters Template

FOOT TrEE [ CURE
ZEE NOTE &
SIDEWALK SURFACE

WOOIFIED FOOT TYPE O CURAE
SEE NOTES 5 AMD B

£-0" TYPICAL VARIES
WIDTH | 0"-6"
|
o' MAK
VARIES 0"—8"

. r 2" MULCH COVER —*

STABIUZATION BASE

MATIVE S0IL UNDER CURB SEE NOTE4

DESIGN NOTES

FOR PUBLC PROJECTS, ALL ELEMEMTS MUST BE WITHIN THE RIGHT OF WAY OF APPROPRIATE EASEMENTS.
MO PRIVATE SYSTEMS SHALL BE PLACED IN THE PUBLIC RIGHT OF WAT,

ALL DIMEMSIONS CAN BE MODIFIED TO FIT SITE CONSTRAINTS; WIBTHS LESS THAM Z°ARE MOT
RECOMMENDED. MODIICATIONS MUST BE DESIGMED BY UCENSED EMGINEER

COMPACTED BASE TO 95% MIN. MODIFIED FROCTOR, 6% MAX. MODIFIED PROCTOR.

ANY TYPE D CURE MODIFICATIONS TO BE DESIGNED BY EMCGINEER,

DRAIMAGE IMLET SLOT AND SPACING AS WELL AS OVERFLOW TO BE DESIGNED BY EWGINEER. TRAPEZOIDAL
CURE OQPENINGE ARE RECOMMEMDED TO AVDID CLOGGING.

ENGINEERED SOIL SHOULD CONSIST OF 40% CLEAN SAND, 30% TOPSOIL, AMND 30% COMPOST. SEE BSM

Mg e

=l

AND BAM TECHMICAL SPECIFICATIONS.

8. HARDWOCO MULCH WMATERIAL MUST BE USED PER FINELLAS COUNTY STORMWATER MANUAL H ig h Iig hts
SPECIFICATIONE.

VEGETATED SYSTEMS MUST BE ABLE TO RECOVER REQUIRED TREATMENT VOLUME IM 24 TO 36 HOURS To

10, REGUIRED MIN. DISTANCE OF 24° FROM BOTTOM OF GREEN GUTTER TO SEASCHAL HIGH GROUNDWATER L4 Typlca”y |Ocated Wlthln rlght-Of-Way, between road Curb and Sldewalk,

" EE’E‘%S%E“% THE ENGNEERED SOB /RAM 1AYER OR 1o NATIVE SOh. INLTRATON DOES Moy FACLITATE * <2 acre contributing drainage area
ADECQUATE IMFILTRATION, UNDERDEAIN TD BE DESIGNED BY EMGINEER PER PINELLAS COUNTY DETAIL INDEX

12 L VTUTY SETSACKS 410 PROTECTION WEASUTES WUST COUPoRY 1o CUEnT s couny * Scalable length

13, EE;EFIJCE-G‘NEER MUST EMSURE FINAL DESIGN ADHERES TO ALL APPLICABLE COUNTY CODES,

=

* Available options:

DETAIL INDEX I.D_: .
PINELLAS COUNTY A Overflow .StrUCt.ur.e :
=T SEP/2020 * Underdrain vs. infiltration
K CREEN CUTTERS NOT TO SCALE * Native plantings




Green Gutters Template — Design Notes Example

1.
2
3

FOOT TrEE [ CURE
ZEE WOTE &

WOCIFED FoaT
SEE

+'—0" TYPICAL

TYPE D CURE

KOTES 5 AMD B

SIDEWALK SURFACE

VA

RIES

FOR PUBLC PROJECTS, ALL ELEMEMTS MUST BE WITHIN THE RIGHT OF WAY OF APPROPRIATE EASEMENTS.
MO PRIVATE SYSTEMS SHALL BE PLACED IN THE PUBLIC RIGHT OF WAT,
ALL DIMEMSIONS CAN BE MODIFIED TO FIT SITE CONSTRAINTS; WIBTHS LESS THAM Z°ARE MOT
RECOMMENDED. MODIICATIONS MUST BE DESIGMED BY UCENSED EMGINEER

COMPACTED BASE TO 95% MIN. MODIFIED FROCTOR, 6% MAX. MODIFIED PROCTOR.
ANY TYPE D CURE MODIFICATIONS TO BE DESIGNED BY EMCGINEER,
DRAIMAGE IMLET SLOT AND SPACING AS WELL AS OVERFLOW TO BE DESIGNED BY EWGINEER. TRAPEZOIDAL

CURE OQPENINGE ARE RECOMMEMDED TO AVDID CLOGGING.

ENGINEERED SOIL SHOULD CONSIST OF 40% CLEAN SAND, 30% TOPSOIL, AMND 30% COMPOST. SEE BSM

1.

(.

GN NOTES
GREEN SUTTER PLANTINGS:

4. GREEM GUTTERS SHOULD BE POPULATED
WTH PLANTS NATIVE TCO THE INSTALLATION
LOCATION. MATIVE PLANTS, GRASSES AND
FLOWERS ESTABUSH DEEFER ROOTS AND
REMOWVE MORE POLLUTANTS FROM RUNCFF.

PLANTS SHOULD BE DROUGHT AMD FLOOD
TOLERANT., RECOMMWEMDED APPROACH
INCLUDES 1 /3 SEDGES, 1/3 FLOWERS, AND
1/3 GRASSES
SCHEDULE PRE—INSTALLATION MEETIMNG WITH
THE DESIGN ENGIMEER 72 HOURS IN ADWVANCE
OF GREEN INFRASTRUCTURE CONSTRUCTION.

INSTALLING OVERFLOW STRUCTURE.

MAINTENANCE GUIDELINES

EMNGINEERED SOIL AND BAM SPECIFICATION

1. EMGINEERED SOIL WILL ADHERE TO THE
FOLLOWING
a. 40% SAND, 30% TOPSOIL, AND 30%
COMPOST (SEE TECHHMICAL SPECIFICATIONS
EMCINEERED SOILE)
b. ORGAMIC CONTEMT MATIER FROM 8-10%

WDTH a"—g" b. SELECT A MIXTURE OF NATIVE FLANTS BY WEHGHT
BASED OM SITE CONDITIONS T IMPROVE e. LESS THAW 5% MIMERAL FINES COMTEMT
BICCIVERSITY AND AESTHETICS. SELECTED {CLAY)

d. MINIMUM THICKNESS OF 2 FEET.

e. COMPACT TO BSRE MAXIMUM DENSITY PER
ASTM D 1557

£ MINIMUM LONG—TERM HYDRALULIC
CONDUCTIVITY OF 1 INCH/HOUR PER ASTM
02434

g MAXIMUM IMMEDIATE HYDRAULC

3. VEGETATED SYSTEMS MUST BE ABLE TO CONDUCTIVITY OF 12 INCHES /HOUR
RECOVER REGQUIRED TREATMENT VOLUME IN 24 2, ENGIMEERED SOIL MAY BE OBTAINED OFF SITE
TO 36 HOURS TO PREVENT DAMAGE TO OR CREATED BY TESTING NATIVE SOILS AND
VEGETATION WITH A DESIGN SAFETY FACTOR MIXING WITH IMPORTED MATERIALS AS MEEDED
OF 2.0. TO ACHIEVE SPECIFICATIONS,
4. AREAS IN AND AROUND GREEN 3. ENGINEERED SOIL SHOULD BE MIXED
INFRASTRUCTURE SHOULD BE PROTECTED UNIFORMLY 4ND OMSITE CHARACTERISTICS
DURING EARTH MOWING TO' PREVENT SHOULD BE VERIFIED BY MATERIALS TESTING
COMPACTION THAT WOULD REDBUCE PRIOR TO PLACEMENT.
INFILTRATION RATES. PROTECTION THROUGHOUT 4, PLACE UNSATURATED SOIL IN B INCH LIFTS.
COMSTRUCTION FROM SEDIMENT TRANSPORT DO NOT PLACE IF SATURATED,
THAT WOULD CLOG THE INFILTRATICN CARACITY 5 TO PRESERVE INFILTRATION CAPACITY OF
OF NATIVE AND ENCINEERED SOILS. NATIVE SOIL, KEEF MACHINERY QUTSIDE OF
5. CONTRACTOR SHOULD RAKE Of ROTOTILL THE GREEN INFRASTRUCTURE AREA.
TOP SIX INCHES OF MATIVE SOIL AFTER 6. AFTER PLACEMENT, COMPACT EACH LIFT TO
EXCAVATION WHERE INFILTRATION WLL TAKE BS% MAXIMUM DENSITY USING WATER UNTIL
STABILUZATION BASE PLACE TO COUNTERACT THE EFFECTS OF SATURATED OR BY WALKING ON THE SURFACE,
MATIVE SOIL UNDER CURE SEE NOTE4 COMPACTION AND CLOGGING DO NOT USE A VIBRATORY COMPACTOR.
DESIGN NOTES 6. MINIMIZE NATIVE SOIL DISTURBANCE WHILE

1. WATER PLANTS THOROUGHLY FOLLOWNG FLANTING TO SETTLE THE SOIL AROUND THE

~

AND BAM TECHMICAL SPECIFICATIONS. ROCTS UNTIL ESTABLISHMENT HAS TAKEM PLACE.

B HARDWOOO WULCH MATERIAL WMUST BE USED PER FINELLAS COUNTY STORMWATER MANUAL 2. REMOVE DEBRIS AND RUBEISH ON A MONTHLY BASIS.
SPECIFICATIONS. 3. PERFDAM SPRING MAINTEMANCE TO REMOVE BUILT UP DESRIS FROM WNTER, FROVIDE
9. VEGETATED SYSTEMS MUST BE ABLE TO RECOVER REQUIRED TREATMENT WOLUME M 24 TO 36 HOURS TO PRE-EMERGENT PLANT CARE anD INSTALL /REPLACE MULCH A5 WECESSARY.
PREVENT DAMAGE TO VEGETATION. 4. TRIM VEGETATION TO ENSURE SAFETY, AESTHETICS, PROFER OPERATION, OR TO SUPPRESS
10. REQUIRED MIN. DISTAMCE OF 24" FROM BOTTOM OF GREEM GUTTER TO SEASONAL HIGH GROUNDWATER WEEDS AMD INWASIVE VEGETATION,
TAELE {SHGWT). 5. CUT BACK PERENNIALS AND REMOVE LEAF DEBRIS AT END OF GROWING SEASON.
11, UNDERDRAIN SYSTEM REQUIRED IF THE SEASONMAL HIGH GROUNDWATER TABLE IS LESS THAM 247 BELOW 6. REPLACE UWSUCCESSFULLY ESTABLISHED FLANTS
THE BOTTOM OF THE ENGIMEERED SOIL/BAM LAYER OR IF NATIVE SOIL INFILTRATION DOES MOT FACIUTATE T TEESSIL2¥|%Nciﬁl%E%LgLRg%gNS$Er?glkl%‘?\II'A?'EEAGE T0 VEGETATION, SECIVENT AND DEBRIS
ADEQUATE INFILTRATION, UNDERDEAIN TO BE DESIGMED BY EMGIMEER FER FINELLAS COUNTY DETAIL INDEX B REMOVE ALL LASELS, WRES, ETC, FROM BLANTS

MUMBER 1220,

MINIMUM UTIUTY SETHACKS AND PROTECTION MEASURES MUST CONFORM TO CURRENMT PINELLAS COUNTY
STANDARDS, COORDINATE WITH UTILITY OWWER IM THE EVENT OF UTILTY CROSSING AND UTIUTY
CONFLUICTS.

13, DESIGM EMGINEER MUST EMSURE FINAL DESIGN ADHERES TO ALL APPLICABLE COUNTY CODES,

T SEP[2020
NOT TO SCALE

REVISTON:

1

Lo

DETAIL INDEX I.D.:

PINELLAS COUNTY o A
TE SEP 2020

I
NOT TO SCALE ”

REVIZION: _é

PINELLAS COUNTY
GREEN GUTTERS

GREEN GUTTER NOTES

7

74




Bioswales Template

FLANTING ZOWES (SEE WOTE 5)

ZONE 2 ZOME 1 ZOME 2

TP, 24"
[SEE NOTE 3)

S00/TOF VEGITATION LAYER

TOR OF BANK (TOB)

ST Max SIDE SLOPES: X1 OR
67 MIN, FREEBOARD —‘ Lk (SEE NOTE 1)

DESIGN MOTES

1. FOR PUBUC PROJECTS, ALL ELEMENTS MUST BE 1M OR APPROPRIATE EASEMENTE.
2. NO PRIVATE SYSTEMS SHALL BE FLACED IN THE PUBLIC RI F.

3. ALL DIMEMSIONS CAN BE MOOIFIED TO FIT SITE CONSTRAINTS,
MODIFICATIONS MUST BE DESIGNED BY LICEMSED EMGIMNEER,
RANFORCEMENT OF SIDEWALLS.
ENGINEERED SO0IL SHOULD CONSIST OF 40% CLEAN SAND, J0E TOPSOIL, AND 3
TECHNICAL SPECIFICATIONS.

REFER TO UST OF COUNTY APPROVED FLANTINGS AND SPEC SHEET FOR P
INFORMATION,

VEGETATED SYSTEMS MUST BE ABLE TO RECOVER REQUIRED TREATMENT
DAMAGE TO VEGETATION.

HARDWOOD MULCH MATERIAL MUST BE USED PER PIMNELLAS COUMTY STORMWATER MANUAL SPECIFCATIONS.
BIDSWALE LENGTHS AND DEFTH CAM VARY TO ACHIEVE TREATMENT WOLUME: W/T.

# ighligh
FCSITIVE OUTFALL REQUIRED TO BE DESIGHWED BY EMGIMEER. DESIGM LONCITUDINAL SLOPES SHALL MOT CAUSE HI I tS

EROSION.
10. REQUIRED MIM. DISTANCE OF 12- FROM BOTTOM OF BIOSWALE TO SEASONAL HIGH GROUWDWATER TASLE (SHGWT).

11. UNDERDRAIN SYSTEM REGUIRED IF THE SEASONAL HIGH GROUNDWATER TABLE IS LESS THAN 12° BELOW THE L4 Typ|ca”y Iocated |n pa rking Iots’ along rlght-Of-Way, and adjacent to bU||d|ngS

BOTTOM OF THE ENGINEERED SOIL/S8AM LAYER OR IF NATIVE SOIL INFILTRATION DOES NOT FACIUTATE ADEGUATE
INFILTRATION. UMDERDRAIN TO BE DESIGNED BY EMGINEER PER FINELLAS COUNTY DETAIL INDEx NUMEBER 1290

_ . ibutine drai
12 MO VT SETACS 0 SOTECTON NERS e T SOl 10 Sl L STy <2 acre contributing drainage area
15 DESIGN ENGINEER MUST ENSURE FINAL DESIGW ADHERES TO ALL AFFUCABLE COUMTY CODES.

e Scalable length

* Available options:

2'ARE NOT RECOMMENDED.
THAN 31 (H:V) REGUIRE

»

ST. SEE B5M AND BaM

TING DESIGH AND MAINTENANCE
UME IN 24 TO 3& HOURS TO PREVENT

em~ o

PINELLAS COUNTY s
= 5Ep 2020 A * Overflow structure
BIO=SWALES NOT TO SCALE e Underdrain vs. infiltration

[ REVISION: )




Garden Template

PLANTING ZOMES (SEE MOTE &)

ZONE 3 ZONE 2 ZONE 1 Z0ME 2 ZONE 3
WIDTH VARIES
(2" MIN.)
SEE NOTE 3 EXIST GROUND

TVP. SLOPES: X1 OR
FLATTER (SEE WOTE 3) _\

7"-6"
FREEEOARD

g

ol

O Ao el
. -t 5= ~ [T
T e

1. FOR PUBUC PROJECTS, ALL ELEMENTS MUST BE WMITHIN THE RIGHT OF WAY OR APPROFPRIATE
EASEMEMTE.

2. NO PRIVATE SYSTEMS SHALL BE PLACED IM THE PUBLIC RIGHT OF Way.

3. ALL DIMEMSIONS CaAN BE MODIRED TO AT SITE CONSTRAINTE! BOTTOM WIDTHS LESS THAM 3¢ ARE
NOT RECOMMEMDED. MODIFICATIONS MUST BE DESIGMER By UCEWSED EMGINEER. SIDE SLOPES
STEEFER THAW 3:1 (H:%) REOUIRE REINFORCEMENT.

4. ENGINEERED SOIL SHOULD CONSIST OF 40% CLEAN S&ND, 30% TOPSOIL/AND 30% COMPOST. SEE H| h|| htS
TECHMICAL SPECIFICATIONS. g g

5. REFER TO UST OF COUNTY APPROVED PLANTINGS AND SPEC SHEETFOR PLANTING DESIGN AND
MAINTENANCE INFORMATION, . H .

6 VEGETATED SYSTEMS MUST BE ABLE TO RECOVER REQUIRED TREATMENT VOLUME IN 24 TO 36 ° Typlca”y |Ocated 1g] depreSSIOn areas
HOURS TO PREVENT DAMAGE TO VEGETATION

7. HARDWOOD MULCH MATERIAL MUST BE USED PER PINELLAS COUNTY STORMWATER MANUAL o 2 t b t d .
SPECIFICATIONS

& REQUIRED MIN. DISTANCE OF 12° FROM BOTTOM OF RAIN GARDEN TO SEASONAL HIGH < acre contribu Ing ralnage area
GROUNDWATER TABLE (SHGWT).

9. UMDERDRAIN REGUIRED IF THE SHGWT IS WITHIN 12° FROM THE RAIN GARDEN BOTTOM OR IF THE ° Sca Iable Ien th
NATIVE SOIL INFILTRATION DOES MOT ALLOW ADEQUATE IMFILTRATION. UNDERDRAIN TO BE DESIGNED g

BY EWGIMEER PER PIMNELLAS COUNTY DETAIL INDEX MUMBER 1290.
. FINAL DESIGN MUST INCLUDE A POSITIVE CUTFALL STRUCTURE

A DRAW—DOWN AMALYSES SHOULD ACCOMPANY RAIN GARDEN DESIGN DETALLS TO ENSURE L4 Avallable Optlons:

ADEQUATE HYDRAUULC BEHAVIOR.
. MINIMUKM UTILTY SETBACKS AMD PROTECTION MEASURES MUST COMFORM TO CURRENT PINELLAS

COUNTY STANDARDS. COORDINATE WITH UTILITY OWMNER IN THE EVENT OF UTILTY CROSSING AMD [ ] O fl
COUNTY STANDARD verflow structure
1% DESIGH EMGIMEER MUST EMSURE FINAL DESIGH ADHERES TO ALL AFFUCABLE COUMNTY CODES. .

e Underdrain

PINELLAS COUNTY = S£p] 2020 A * Native plantings to increase natural habitat area

RAIN GARDEM TEMPLATE NOT TO SCALE ° H|gh|y adaptable

W\ — J

b=

1

1

=]




Green Infrastructure Vegetation

Phytovolatilization

“Common Cents”: Encouraging Green Infrastructure in Pinellas Count

Plants are an Important System Component!

* Filter stormwater

* Remove soil contaminants (
* Soil stabilization *

Phytodegradation
Phytostabilization




Green Infrastructure Vegetation

NATIVE PLANTING MAINTENANCE GUIDELINES

TASK FREQUENCY TIMEFRAME
ESTABLISHMENT FIRST 4 WEEKS AFTER
WATERING SXWEEK INSTALLATION

THROUGH OCTOBER OF

15T YEAR WATERING ZXWEEK FIRST YEAR; SUBSEQUENT
YEARS OMLY IN DROUGHT

WEEDING 2¥ MONTH THROUGH 15T YEAR
MULCHING ANMUALLY THROUGH 3 YEARS
MOWING /COMPLETE
CUTBACK AMMUALLY THROUGH 3 YEARS
TRASH REMOWAL TXMONTH ONGOING
TRIM VEGETATION AS MEEDED ONGOING
REFPLACE DEAD
PLANTS AS MEEDED ONGOING

ZONE1
Z0ONE 2
&1 SLOPE

ZONE 3

RAIN GARDEN PLAN VIEW




Green Infrastructure Vegetation

Blus flag Iris
s .
4 fest high x 3-5 feet wide

bdwg

; T TR -
A | Dwart Fakahatches
| . | Tripsacum Boriganum

a capillaris
"| 4 feet high x 4-6 feet wide

3 feet high x 3 fieet wide

- 0o

' Acrosfichum danaeifolum
12 feat high x 12 feat wide

bl 3 feet high x 3 feet wide

= G R PR
Key to Symbols: son MOISTURE: '\ Doy SUNLIGHT. — Fy ATTRACTS WILDLFE: "
( Wet SomeSmes = Pufisl  ATTRACTS BUTTERFLIES:

) Wetsl e Time @ Shede  PORDLIFE: E




Tree Well Template

EMGINEERED SOIL (SEE \
NOTE 9)
COUNTY-APFROVED: TREE

SPECIES (SEE WOTE 4) (@) :nggg:rEﬁ?(SDEEﬁ!{NUﬁ'GEEQ

@ COMPACTED SUBGRADE TO 98!
MIN. MODIFIED PROCTOR, 85%
MODIFIED FROCTOR,

HARDWOOD MULCH FER

FOOT TYPE O CURE COUNTY SPEC

4"=8" CUT—0UT IN
CURE TZ DRAIN
ADJACENT FAVED
AREA

"—6" CUT—OUT IN
CURE TO DRAIM
ADJACENT PAVED

;— SIDEWALK

T
MK, 28°

OFTIONAL PCY SLEEVE FOR
ROOT GROWTH (SEE NOTE 10)

GEQTEXTILE FABRIC
WRAFPED AROUND
DRAINAGE AGGREGATE

24" MIN. DEFTH TO SHEWT

(SEE WOTE 7]

DESIGMER MOTES

1. FOR PUBLIC PROJECTS, ALL ELEMENTS MUST BE WITHIN THE RIGHT OF Wavy OR APPROPRIATE EASEMENTS.

2. WO PRIVATE SYSTEMS SHaLL BE PLACED IM THE FUBUC RICHT COF WAY.

3. ALL DIMENSIONS CAM BE MODIFIED TO FIT SITE CONSTRAINTS; MODIFICATIONS MUST 8E DESIGNED 8% UCEMSED
EMGINEER.

4. TREE SELECTION SHOULD COMPLY WTH SECTION 13B—3655. REFER TO BLANTIMG SPEC SHEET FOR PLANTING
DESIGN AND MAINTEMANCE INFORMATION BASED ON SECTION 138-3664 OF ARTICLE X, COMMUNITY DESIGH

STANDARDS. H| hll hts
VEGETATED SYSTEMS MUST BE ABLE TO RECOVER REGUIRED TREATMENT VOLUME N 24 TO 36 HOURS TO g g

FREVENT DAMAGE TO VEGETATION,

DRAINAGE AGGREGATE MUST BE WASHED AND FREE GF LIMESTONE

DRAIMAGE AGGREGATE MUST BE WRAFFED WITH NOM—-WOVEN, NON-DEGRADASLE FILTER FAHRIC THAT MEETS THE . . . . .
GEOTEXTILE REQUIREMENTS PROVIDED IN FDOT DESIGN STANMDARDS INDEX MO. 198 FOR GEOTEXTILE TYPE D—2. ° ” | d h h - f_ b d b d d |k

B UNDERDRAIM REQUIRED IF THE SHGWT IS WITHIN 12° FROM THE TREE WELL BOTTOM OR IF THE WATIVE SOIL Typlca Y ocated within rig t-o way, etween road curb and siaewalk.
INFILTRATION DODES MOT ALLOW ADECUATE INFILTRATION, UMDERDRAIN TD BE DESIGHED BY ENGIMEER PER
PINELLAS COUNTY DETAIL INDEX NUMBER 1250,

9. EMGINEERED SDIL SHOULD CONSIST OF 40% CLEAN SAND, 30%E TOPSOIL, AND 30% COMPOST. SEE TECHMICAL

He;

10, %Eglnﬁgﬂognsowm ZONME SHOULD BE DESIGHNED PER SITE AND DESIGN COMSTRAINTS. TREE ROOT REQUIREMEMTS * Sma ” fOOtprI nt
TO BE DETERMINED BY LANDSCAPE ARCHITECT. ENGINEER TO DESIGN SUBGRADE
11, MINIMUM UTIUTY SETSACKS AMD PROTECTION MEASLRES MUST CONFORM T2 CURRENT PINELLAS COUMTY
STANDARDS., COORDIMATE WITH UTILITY OWNER IN THE EVENT OF UTIUTY CROSSING AMD UTILITY CONFLCTS. . .
12, DESIGM EMGIMEER WUST ENSURE FINAL DESIGN ADHERES TD ALL AFFLICASLE COUNTY CODES. ) Ava Ila ble Optlons-
:
PINELLAS COUNTY T A
=% SEPJ2020  Underdrain vs. infiltration
TREE WELL TEMPLATE NOT TO SCALF
\ e /) * Native plantings




Pervious Pavement — Permeable Asphalt “Flexi-Pave”

“Common Cents”: Encouraging Green Infrastructure in Pinellas Count

SME SPCArC

_,.-"'f FUEX—PAVE

| PaVEMENT
& BATE
F *,
ra " OPTICHAL (EATENTLE FUS 501
SUBGRADE PER = SEPFARATION, PER EMCINEER'S
SPECHACATIONG RECOWEMDATION, SEE SFECFCATIONS
W WaTEREL THICEMESS (813 - FLEXIPANE
. =L 2.
PECESTR AN LIGHT WEHICULAR
LAvER NATE RS PR G000 B o] ROTE
& % | smee EOLE™ goLE | EODILE=
i, FLEXLGANE LAYER 1.5 15 1.5 1
EECCras LAy ESms i rell. &
8 STonE] B4 COMPRETIIN N N N ¢
DFTOMAL
RESESVOREUEBASE LavER|
ASTIA MO ST Tl

HO. 100 SEVE SHELERGT ENCEERT PERCE BT
SEIDNAL TO SELECT AGGREGETE]

SO0 CLASSFCATON B ASElie SasHPGUEE FOR O
l-l\_-.l‘_l-'l‘." STRUCTLURES. (LCENSED PROFESS ML MRET Cal CHBATE REQL
BASED OF ST COMDITOINS

DESIGNER MOTES

FOR PURLIC F"-"‘:.F:'_"\ ALL ELEWENTS WUST BE WITHIN THE RIGHT OF Wa¥ OR APPROPRIATE EASEMENTS

STEME SHALL BE PLACED IN THE PUSLIC REHT OF WAY,
SPECIACATIONS FOR WEARING COURSE, PAVEMENT BASE, SUBGRADE, AxD OTHER

REGLISENENTE Fos  PERVIOUS CONCRETE FAQUTIES g g

& FI.:E- FABFEC MLUST HA:H'E I-éer.e.rllJT‘r CREATER THAW THE S0IL BELCW HI hll hts

5 |"\IJ'|€ GR&M REQUIRED IF THE SHGWT IS WT|‘I|N 12* AW THE BCTTOM RAN GaRDEN OR IF THE MATIVE =4l
TION DOES MOT ALLOW ADEQUATE IMFILTRATION. USDERDRAIN TO BE CESICHED BY FMGINEFR PER

R - - e Typically located along walking paths, along greenways

& I.l'\|l.'|.l'\J UTIUTY & EI' ACKS AMD PROTECTION WEASURES WUST COMFORW Tl."' CURRENT I"I'\ELLA
STANDARDS, COOROMATE WITH EMGENEER IN THE EVENT OF UTILITY C 3 AMD LUMILITY CONFLIC T‘

7. DESKEN EMOIREER WUST ENSUSRE FIMAL DESICH ADHERES TO ALL AFFL I".f: .LEI-C".—' MNTY CODES. L] Increasing accessib”ity
* LEED Certified and ADA Compliant
' T, * Local Supplier located in Pinellas County
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Pervious Pavement — Permeable
/
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T = ALk
£ ERFADE PER —" \"— GPTIONAL CEOTEXTLE FiR SOL
SPECIFICATIONS SEPARATON, PER EMGREERS
BECOMEMDATION, SEE SPECIRCATIONG
Wil MATERS) THCRRESS @ - ERA0US CORCRETE
NOCERATE WEHCLILAR LET VPR AR SEOEETH I
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] BECORG DMRER 5T Hpb & [ ] [ [] ] [
OFTIONAL RECEFWDREUSELSE =
LAYER ASTA NO. 2 S, OR 53

"MATERSAL FRER THAR NO. 108 SEVE S8R NOTERSEER I PERCENT FOR AMy ACCRECATE LAYER (LICENSED
PROFESSIONAL TO SELECT AGDREGATE)

= "0000" AND"POOR" 0L CLASSFICATION BEASED OM ASSSTD @WDE FOR DESIGH OF PAVEMENT STRUCTWRES
ILCERGED PROFEESONRAL MST CALCULATE SECREDTDEETH BRSED DML ETE COMDITOMS

OESICHER NOTES

&

?

FOR PUBLULC PAOUECTS, ALL ELEMENTS MUST BE MTHIN THE RICHT OF Wax'OR APPRCOFRIATE
EASEMENTS

HO FRIVATE SYSTEMS SHALL BE FLACED IN THE FUSLKC RIGHT OF ‘Wajt

SEE PERWIOUS CONCRETE SPECIFICATIONS FOR WEARING GOURSE, PAMENENT BASE, SUDGRADE, AND
COTHER REQUIREMENTS FOR PERWCUS COMCRETE FACILITES

FILTER FAQRIC WUST HAWVE PERMEAALITY GREATER THak THE SOL BELOW.

UNDERDRAN REQUIRED F THE SHGWT IS SITHIN 12° FROW THE BOTTOM RAIN GAROEN OF IF THE
HATIVE S0L INFILTRATION DOES WOT ALLOW ADEGUATE |"I-|LT“‘--|\.N UKBERDRAM TO BE DESGRED BY
ENMGINEER FER PIMELLAS COUNTY DETAIL INDEX MUWME
MM UTILITY SETRACKS aND PROTECTION WEASURES UJ_-FT CONFORM TO CURRENT PINELLAS
Esznlj'lryml"*mﬁ COORCINATE WITH ENGINEER [N THE EVENT OF LITILTT CROSSING AND UTLITY
DESGN ENGINEER MUST ENSURE FINAL DESIGN ADHERES TO ALl APPLICABLE COUNTY CODES.

e
DETATL TROEX I.0.:

PINELLAS COUNTY ---
o = SEP 2020 |
FERVIOUS PAVEMEMNT NOT TO SCALE
(PERMEABLE CONCRETE) |

REVIZR

|
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L

Concrete

Highlights

Typically located in parallel parking lanes within right-of-way or in parking
areas of a redevelopment

* Limited wheel turning
Contributing drainage area can vary
Can facilitate infiltration or biofiltration




Pervious Pavement — Permeable Pavers
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AN NG 1D

' WATERAL FINER THAM NO. 100 SIEVE SHALL MOT EXCEED 2 PERCENT FOR ANTISCORECATE LAYER [UCEMEED
PROFESSIONAL TD SELECT ACCREGATE)

= CGOODT AND TPODRT SOIL CLASSIMCATION BASED ON BAASHTO GUIDE FOR BESIGN OF FAVEMENT STRUCTLRES
(LICENTED PROFESSIONAL WUST CALCULATE RECUIRED DEFTH BASED ON SME CONDITIONS)

DESIGNER =OTES

FoR PUBLIC PROECTS, sl ELEWENTS MUST BE WITHK THE RGHT oF way 08 APPROPRIATE EASEMENTS

M PRIVATE SYSTEMS SHALL BE FLACED IN THE PUBLIC RICHT OF WAY.

L POAMCASLE UNT PAVIRS SPCOFCATIONS FOR WEARNG COURSE, PAVEMENT BASE, SUBGRAOE AND OTHER

AEQURENENTS FOR PERWMEABLE UNIT PAVER FACILIMES

& FILTER FABRIC MUST HAVE PERMEARIUTY OREATER THAM THE SOIL BELOW UNDERDRAN REOUWRED IF THE SHOWT
B OWITHIN 12° FROM THE BOTTOM RAlN GARDEM OR F THE NATIVE SOIL INFLTRATION DOES wOT ALLOW
ADFOUATE INFILTRATION. UMDERORAM TO BE DESKONED BY PMGMEER PER PINELLAS COUNTY DETAL INDEX
NUMBER 123890,

5 MMIMUE UTIUTY SETEACKS AMD PROTECTION WMEASLRES UUST COMPORW T3 CLARENT PINELLAS COUNTY
STANDARDS. CODRDINATE WITH EXCINEER IN THE EVENT OF UTIUTY CROSSMG ANO UTLITY COMFLICTS

6. DESIGN ENGIMEDR MUST EWSURE FINAL DESIGN ADHERES TO ALL APPLUCASLE COUNTY CODES

[FIEES
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PERVIOUS PAVEMENT || NOT TO SCALE

K K (PERMEABLE PAVERS) [ y)

Highlights

Typically located in parallel parking lanes within right-of-way or in parking
areas of a redevelopment

Contributing drainage area can vary
Can facilitate infiltration or biofiltration




Pervious Pavement — Design Considerations
a4 —— —)

{l L AN  flat/minimal slope

DESIGH AND COMSTRUCTION NOTES & a:__"."'."""'."'."?i;_ - ° SHWT at Ieast 24" beIOW bOttOm

1. NATIVE SOIL INFILTRATION RATE TO BE 1.0 TR R i
INCH/HOUR OR GREATER. IF NOT, THEN AN 1 [y it |1
UNDERDRAIN 1S REQUIRED. TN

2. AGGREGATE BASE COURSE DEFTH DEPENDENT ON PR

TRAFFIC LOADING AND NATIVE SOILS IN A WET,
UNCOMPACTED STATE.

3. PERMIOUS PAVEMENT SURFACES NEED TO BE
PROTECTED FROM SEDIMENT DURING THE ENTIRE . LN EEL T
CONSTRUCTION PROCESS, - . I

4. FULL EXTENT OF POROUS PAVEMENT SHALL BE T—— = [ = | | . . .

FENCED CFF DURIMG COMSTRUCTION TO PREVENT
e o e o — * Recovery of water storage capacity within 72 hours (safety factor of 2)
CONSTRUCTION MATERIALS OVER SURFACE. i

5. IF DURING EXCAVATION OF NATIVE SOILS, THE i mramn
BOTTOM OF THE EXCAWATION IS EXPOSED TO RAIN, T
HAND RAKE THE SURFACE TO A DEFTH OF 3
INCHES TO RESTORE INFILTRATION CAPACITY.

6. AGGREGATE BASE COURSE SHALL BE WASHED
ON=SITE TO REDUCE WASH LOSS TO 0.5%
AGGREGATE SHOULD BE HOSED OFF WHILE ON
TRUCK OR AFTER STOCKPILING. RINSE OFF AS PILE
IS UTILIZED AS FINES WILL MICRATE TO LOWER
LEVELS OF PILE.

* Soil infiltration rate should be at least 1”/hr.

* Provide adequate edge treatment to avoid scour.

 Embedded Ring Infiltrometer Kit (ERIK)

L WS SR RLH |

.‘\\— [ T AT I LAY, a

[ PINELLAS SOUNTY

Embedded ring

MAINTEMANCE GUIDEUNES

1. PREVENT RUM—OW OF SEDIMEMT IN RUMOFF FROM ADJACEMT AREAS.

SWEER /VACUUM MIN. ONE OR TWO TIMES FER TEAR, INCREASE FREQUENCY AS MWEEDED.

FIELD DETERMINATION OF [N—SITU PERMEABILITY OF PERVOUS PAVEMENTS SHOULD BE DETERMIMEDR

USING 4N EMBEDDED RING INFILTROMETER KIT (ERIK).

4, WHEW INFILTRATION RATES EETWEEMN JOINTS BECOMES UMACCEFTABLE, USE A WAL TRUCK TO REMOVE
JOINT MATERIALS ALONG WITH ACCUMULATED SEDIMENT. REPLACE JOINT MATERIAL TO ORIGINAL
INSTALLATION SPECIFICATICN, MAINTENANCE FREQUENCY WILL vARY BASED ON SEDIMENT LOADING.

A

Ring-shaped
gap for
testing collar

L/

PERVIOUS PAVEMENT NOT T0 SCALE
(PERMEABLE PAVERS) mevra
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Exfiltration Trench Template
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1. FOR FUBLIC PROVECTS, ALL ELEMENTS WUST BE WITHN THE RICHT OF WaY 0F APPAOPRIATE EASEMENTS
2 MO PRIVATE SYSTEMS SHALL BE FLACED IM THE PUBLIC HIGHT OF WAY.
3. PERFORATED OR SLOTTED FIFES SHALL TERMNATE & WIMWUM OF TWO (2) FEET FROM THE ENO OF THE
EXFILTATION TRENCH OF COMMECT TO ADDITIONAL INLETS OF MAMHOLES.
DRAINAGE AGGREGATE WMUST BE WRAFPED WITH HON-WOVWEN, NON—DEGRADAELE FILTER FARRIC THAT WEETS THE
CEOTENTLE AECUEEMENTS FHOVIDED IN FOOT DESICH STAMDARDS MOEX NO. 1899 FOR CEOTEXTLE TYRE D-3.
DISTAMCE FROM ENFILTATION TREWCH INVERT TO SEASONAL HIGH GROUNDWATER TABLE WARIES: 12° OR GAEATER
EMGIHEER TO DESIGH FINAL EXFLTRATION THENCH DIMEMSIONS INCLUDMG SLOFES OF SIDEWALLS IW ACCOSDANCE
WITH STE AND SOIL CONDITONE,
WINIMLIY LUTLITY SETSACKS AND PROTECTION MEASURES MUST CONFORM TO CUSRENT FINELLAS COUNTY

STANDARDSE, COORMMATE WTH UTILTY DWSER I THE EVENT OF UTLITY CROSSMG awD UTLTY COMFUCTS
B DESICH ENGINEER MUST ENSURE FINAL DESIGHW ADHERES TO ALL APPUCABLE COUNTY CODES.

PINELLAS COUNTY
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Highlights

Space efficient

Contributing drainage area can vary

Scalable length

Directs flow to infiltration




Engineered Soil and BAM

* Engineered Soil
* Facilitates infiltration
* Supports plants growth
* Maintains moisture
e Typically composed of:
e Sand - infiltration
 Compost — contaminant removal

* Bio-Sorption Activated Media (BAM)
- Enhanced removal of nitrogen and
phosphorus
- Removal of heavy metals
- Applications
- Landscaping with tree well
- rain gardens
- green gutters
- bioswales
- Pervious pavement
- Regional retention basins with BAM
K added to the bottom




Evaluating GI Systems

“Common Cents”: Encouraging Green Infrastructure in Pinellas Count

BMP Trains 2020! a C++ and VB based model for estimating annual removal effectiveness.

The acronym is derived for the analysis of stormwater BMPs in series

The model is used to evaluate Best Management Practice Treatment options based on

Removal using Annual loadings by those Interested in Nutrients in Stormwater.

Mailing list for updates:
https://stars.library.ucf.edu/bmptrains/announcements.html
2 Locations for the manual and the program:

http://www.stormwater.ucf.edu
https://stars.library.ucf.edu/bmptrains/

wWelocome to Bl Iralns versicom: 4.3

\ . \ \ . . \ This program is a product of the Stormwater Management Academy
Credit and thanks for the programming and technical skills of: Dr. Ron Eaglin, Dr. Mike Hardin, of the Linversty of Central Flonda

Or. Harvey Harper, Dr. lkiensinma Gogo-Ahite, Eric Livingston, Rich Magee and Chris Kuzlo

Marty Wanielista,
Professor Emeritus, UCF

Anahysis by D Marty Waniedsta
Frogram by L Hon Eagin

1) This program verson (2020], released on Sepl 15, 2020 s used o
calcubsle he svsrage annual removdl elfeciveness of slommwalses
Besl Managemeni Practices sither as stand alone BMPs or as BMPs
in serigs or n paralls

#) There is a users manual to help navgate this program

:".] Ihe State |]H|‘|.’|I1‘I1'|EI'IT of | rarﬁpnrrahnn FI‘ITI."D.'N guk‘]ame and

resources o develop This program. | he Stommwater Management

Aeaoeiry is responsible Tor the content of His progeam

Disclaimer: The user is responsible for all input data and an Continue A
understanding of the program details in the User Manual. r

\ (Adapted from Wanielista, M. (2020). Virtual Learning Applications for Practicing Professionals. [Online workshop]) o




Small Industrial Site — Case Study Example

Table 2.1.a Small Commercial Site Information with Retention BMP Options
Land Uses Site Impervious Directly Non-DCIA Soil SHGWT
Size Area Connected Fervious T‘HPES
(Acres) Imp Area Area
(DCIA)
Existing: 179 | 1BBacres | 166acres | g435c0es |HSGB | 3 below
Light 93% Project CN=80 land
Industrial impervious | %DCIA =
93%
Proposed: 179 | 166acres | 168acres | 543,065 | HSGB
High Intensity 93% Project % | CN=80
Commercial impervious | DCIA =93%

Reference: Pinellas County Stormwater Manual CASE STUDIES (2016)




Small Industrial Site — Case Study Example

™ P TN % TP %
Row # Loadings Loadings Reduction Reduction
(kglyear) (kglyear)
(1) Existing Land Use (pre) 8.72 1.89
(2) Proposed Land Use (post) 16.17 2.32
3 Proposed Land Use (post) net improvement
©) Pos (post) net imp 8.72 1.89 46 46
Existing rules — meet using Retention Basin
i4) Proposed Land Use (post)
Target Load for Post = 10% reduction 7.85 1.7 52 52
from Pre
(5) Proposed Land Use (post)
Target Load for 55%TN 80%TP reduction | 7-28 0.46 55 a0
from Post

Pinellas Performance Standard: Designed to achieve the highest level of pollutant removal of the
following performance standards:

Reduce the post-development annual average stormwater total nitrogen load by at least a 55%
total phosphorus load by at least 80%,

-OR-

Reduce the post-development annual average stormwater total nitrogen and phosphorus loads
level less than or equal to 90% of the loads currently discharged from the site.

!




Small Industrial Site — Example BMP Approach

Conventional Approach GI Approach
R \ - : . Site Statistics
Site Area: 1.8ac. /78,408 sf.
! Floor Area Ratio:  0.09 FAR
i Zoning: CG. Commercial General
! = Building Area: 6,800 sf.
' C. . Paved Area: 1.38 ac. /60,113 sf.
Building footprint, 0.16 ac./ 6,970 sf.
Parking: 1.15 ac. / 50,094 sf.
Sidewalk: 0.07 ac./ 3,049 sf.
Parking:
Required: min. 43 stalls f max. 63 stalls
3,400sf Retail: 4.00 per 1,000sf = 14
3,400sf Fas! Food. 8.2 per 1,000sf = 28
Max. is 150% of minimum parking.
= Proposed: 63 stalls
B Stormwater Management
e Rain Gardens: 0.01 ac. f 435.6 sf.
= Pervious Concrete: 0.50 ac. / 21,780 sf.
Dry Retention: 0.044 ac./ 1,916 sf.
Note:

(1) Site plan is intended to be conceptual in nature.
Designed for planning purposes only.

"; :tm-;unu-luu

i —— L = 1 Pl ,
= - - e e S e : (2) Property data including boundaries and topograph
— I .~ _1.. Bay Pines E.;Euiqf,m 19— - " ;\‘ based on G|S and aerial photography data. No land
A : e | Pervous Cancrete survey was used in preparation of this design

—

O e -

__.____' ) m




Small Industrial Site — Treatment Summary

TN LLad TH % TP %
Row # Loadings Loadings Reduction | Reduction
(kglyear) (kglyear)
|| (1) Existing Land Use (pre) 8.72 1.89
i /A I (2) | Proposed Land Use (post) 16.17 2.32
{ 1 | . i 3 Proposed Land Use (post) net improvement
f= J L L (3) pos (post) P ot o7 ! a0 46
‘ l = ' e Existing rules — meet using Retention Basin
E; , E i (4) | Proposed Land Use (post)
i “hE Target Load for Post = 10% reduction 7.85 1.7 52
| f i E\ from Pre
3 ) )i (5) | Proposed Land Use (post)
s ! ':z( i Target Load for 55%TN 80%TP reduction | 7-28 0.46 55
e - . from Post
I
i Proposed Land Use (post)
) 3 Manual Practices — Pervious Pavement, 3.29 0.46 80
Rain Garden and Retention Basins




Small Industrial Site — Example Cost Comparison

Conventional Stormwater Management System LID Stormwater Management System
(Previous Stormwater Requirements) (Meeting New Stormwater Requirements)
ttem No. | Description Quantity | Unit unitcost | Sxended LID Stormwater Management Systems - meeting this stormwater manual methods
Conventional Stormwater Management System — meeting previously-approved stormwater methods LID-1 Rain Garden 4356 SF $12 $5,232
CON-1 Regular Excavation (Retention Area) 441 cY 55 52,204 LID-2 Pervious Concrete (8") 21,780 SF $3 $54.450
CON-2 | Grade/C t 441 cY 9 3,746
rade [ -ompac i 52 LID-3 Aggregate Base (9") 2,420 sy $16 $38,720
CON-3 | 15" RCP Storm Pipe 525 LF $62 $32,550
LID-4 Filter Fabric 2420 sY 55 510,890
CON-4 | 8" PVC Roof leader 402 LF $25 $10,050
CON-5 | 8" PVC Clean Out 26 EA $500 $13,000 | | LID-5 Regular Excavation (Retention Area) 142 cY $5 $710
CON-6 FDOT Type C Ditch Bottom Inlet, < 10" 7 EA $2,600 $18,200 LID-6 Grade / Compact 142 cY 59 $1,206
CON-7 Concrete Spillway 3 EA $2,000 56,000 LID-7 Sod. Retention Area 213 sy <2 $458
CON-8 | Sod, Retention Area 661 SsY $2 $1,421
Total Cost: $111,666
Total Cost: 387,171
Development 6,800
Devell t : T
Int:r?s?tzr?g;} e Intensity (SF)
Unit Cost (SF) $14.25 Unit Cost (SF) $16.42

«q




Results Summary

Required Provided
Pollutant Reduction Reduction Cost Effectiveness
Total Nitrogen: 55% 80% $130/lb Removed
Total Phosphorus: 80% 80% $900/1b Removed

SOUTHWEST FLORIDA WATER MANAGEMENT DISTRICT

CFl Process Overview

METRICS FOR RANKING COST EFFECTIVENESS

Water Quality Projects
(cost/Ib of pollutant removed)
Project Type High Medium Low
Total Nitrogen (cost/Ib) <5176 25176 < $475 >$475
Total Phosphorus (cost/Ib) <$1498 251498 < 54152 >$4152




Gl Construction Cost Data

Unit Cost vs. Area Managed by GS| Program
51,000,000
o = County Facility
S900,000 # Green Improvement Fund
o # Green Park
00,000 :
58 Green Roof
'. " & Green Street
5700,000
" » Parking Lot
G :
3 600,000 ] ® Road Reconstruction
ool ¥ -
ﬁ » Yacant Lot Greening
]
[} = L]
E 3500,000 "' - & Green School
3
.
T 5400.000
=
Q
J
300,000
5200,000
S100,000
50
i 1 2 3 4 5 7] 7 4
Impervious Area Managed (ac.)

K Cost data from 127 green stormwater infrastructure projects in Onondaga County, N.Y., demonstrate the influence of both scale and implementation program. Graph by CH2M




Gl Maintenance Cost Data

Annual Maintenance Cost Range for Gl Annual Maintenance Cost Range of Gl
(S/SF of Gl area) (S/Acre of Impervious Area Managed)
510 $6,000.00
$1.00 S5,000.00
S0.80 54,000.00
$3,000.00
S0.60
$2,000.00
£0.40
£1,000.00
0
s 1N
X Infiltration Green Roof Porous Porous Pavers Bioretention  Tree Infiltration
> _ ) _ ’ Trench Pavement Trench
Infiltration Trench Green Roof Porous Pavement  Porous Pavers Bioretention Tree Infiltration
Trench ® Total Annual Routine Maintenance Cost - Low (Sfacre managed)
B Annual Routine Maintenance Cost - Low [5/5F) B Annual Routine Maintenance Cost - High [S/SF) ® Total Annual Routine Maintenance Cost - High (5/acre managed)

Typical annual maintenance cost-ranges for green stormwater infrastructure based on cost per square foot of green infrastructure (left) compared with maintenance costs based on square foot of impervious area managed (right). Graphs by CH2M




Questions:

Jorge Calabria, Ph.D., ENV SP

Applied Sciences Consulting,
Email: Jcalabria@appli
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