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MIXED USE REDEVELOPMENT

Existing Site
4.8 acre high intensity commercial shopping center
2 buildings, one fast food restaurant, auto sales office and lot
Redevelopment Proposal 1 — Conventional LU/stormwater management
Commercial and restaurant with surface parking
Onsite stormwater retention basin
Redevelopment Proposal 2 — Mixed use with LID stormwater
Mix of commercial, office and townhouse dwellings
Mix of LID BMPs
Level of Treatment - Impaired water body with TMDL
Net improvement = post-development < pre-development - 10%



MIXED USE REDEVELOPMENT

Large Commercial to Mixed Land Use Area Information with BMP Options

Land Use Site Impervious Directly Non-DCIA Soil SHGWT Stormvwater

Arca Area (acres) | Connected Pervious Types BMPs

{acres) Impervious

o Area
{acres)

Existing High 432 0.55 HSG A 5 feet Two parceis
Intensity 480 | 4.32 ; CN=60 pelow with retention
Commercal 80% grade basins
Redevelopment 1.09 HSC A 5 feet Retention basin
Scenario ‘A’ 270 CN=55 oelow
Intensity 7%
Commercal
Redevelopment 0.85 HSGC A 5 feet LID BMP
Scenario ‘B CN=50 oDelow Options on site
Proposed Mixed grace
High Intensity 4.80 295 3.95
Commercal and 3 N 82.4%
Single-Famdy
Attached

{townhouses)
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MIXED USE CONVENTIONAL REDEVELOPMENT
AND STORMWATER MANAGEMENT

Busiiding Sire Feg’'d Parking Aagd Parking Propossd Farking Defferencs
Ratin Chuartity Chuariity
[\ 4 - Rga Shogosny Daeasr
- BLDS "A° 14, 000-51 1 250-&1 56
. BLDG B B, 100-51 1 ¥ 250-&f ]
BLDG T B,600-=1 17 250-s( 35
evel BLDG TF 5,600-s1 1/ 60-af 4
Subsotal 37, 300-51 Frg 233 12
Miola:
(1) Site plan is intended to be conceptual in nature. Designed for land use planning purposes
anly.
, (& Propery data including boundaries and topography based on GIS and aedal

phatography data. No land survey was used in preparation of this site design,

(3 Project design assumes a shared parking arangement as allowed in the proposed
Fnellas Code Updalas.

(4} Sioamwaler management is conceplually planned with undenground exfiliration systems
Retention and vauls. Green siresis and ofher Low Impaci Development | LIDY  iechmeques should be

%} axplored

@
S




MIXED USE ALTERNATIVE REDEVELOPMENT
AND LID STORMWATER MANAGEMENT

Redevelopment 2.85 HSG A 5 teer LD BN
Scenano .B' "-At‘-_._.-, . ;.::ﬁl:l'-l'i on siie
Proposed Mixed 2 .
- ntensity ‘.

A Ty 480 | 305 |

Lommercal and 82 4%

< ngle-Fam ¥

......

What combination of LID BMPs do you want to use for stormwater treatment?

« Disconnect impervious area  Swales

* Florida-friendly landscaping  Pervious pavement

« Rainfall Interception trees  Greenroof with cistern
* Retention basin  Rainwater harvesting

 Rain garden (bioretention) « Biofiltration systems

e Tree wells



MIXED USE ALTERNATIVE REDEVELOPMENT
AND LID STORMWATER MANAGEMENT

e
r\ Rain Garden / e — : 7 T Busidanyg Lire :;?:P".ﬂ l;::::::l:ﬂ ﬁnr: Farking Didfererce
o ¥ N 8 ad Uy Faremer
S g% BDG'A  BI0OSl 410004 35
Parvi c | A ~ON F 30 BLDG 'R 12, 005 & 100054 5l
ervious Loncrete \ RO/, = BLOG 'C" B,150-5f 4 / 1,000-54 13
& Y I BLDG 'D° o 4 /100088 B
e ey _ N é gg Subtotal 20, 550-sf 118 ¥ %
| Pervious Pavers e 2 =S
—_— e e— ; L
e il X l £ 2w
d o / . -5 . 4
Retail .| BLDG'C B A50-51 2.5 7 1, 000-5f 0
BUDGIA] = S99 g Wy | eweT 20,000-5f 2.5/ 1,000 50
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e o gg“ (1) She plan iz inlended 10 be corceplual in naturs. Designed for land use planning purposes
== 1£ 5 | oniy.
=1 1 %*‘? l b_. 120 Propamy dala rckedng boundanas and pagraphy Duded on GIS ard asral phalograph
oo od ;‘—B = [ ks, W bad sursy wars msed n prepanabion ol T aile desagn
e Pt = (3] Project dosgn assomes. 0 shared parking srmangamant as alowoed in ™ proposed Finclas
BLDG) -1 - Coda Uipdains
12°700 sf = - ) Slonmevales mansgiian] B oorceplualy plnnad with undenground efilralion gyslems and
liLevell| <D [ vawails. Green strests and other Low bmpact Devwslopment (LID) lechnigues should be expioned
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MIXED USE REDEVELOPMENT
STORMWATER COMPARISONS

Redevelopment Scenario “A" Assumptions.

Total Arca Impervious Imnpervicus Pervious Porvious
[acres) Arca %) Area {acres) HArea (%) Area (acres)
| Pre-Gevelopment (Frevious LK oT% 4.3 BT% 04z Current Pre-Development Caloulation (original development)
Development) S <
| Post-Development (Scenario 'A") 48 B0% 384 2 .86 Caver DEEDHFHCIDI'I EH Area Product of TN X Area
Morth Bagin b B0% T2 T TAB impervious | Bulldings, Asphali, Concrate ] 4.38 A2
South Bas 24 B0% 1.52 0% [ L]
" Fervious Open kT 0.42 16.35
Redevelopment Scenario “A° Required Water Quality Treatment Violume Totals | 4.80 445.54
Drainage Basin Runcff Required Water 3 - -
{acres) inches} Quality Treatment CA: Curve Mamber.  Use aniy one CN sowrce peor fimo
Waolume [cubic feet)
Forth Basn T4 05 7 A0090 B.5-Inch over 'I:M [WE'ghtEd} = totad |:|r\-:|d.||:l 445 EO — 928 LIEE CN “3
South Basin I} 05 TN project area total area 4.80-ac.
Redevelopment Scenario “A" Retention Pond Design
Pond Bottom | Top of Bank Valume Post Development Calculation -~ Redevelopmeni Scenario “B*
{elevwation { FT) | {elevation { FT) Airea [SF) Slape [V:H) [Cubic Ft) :E_ - D T EH" Ares Pn}d ct ﬂf c“ x Ares
| ExIsting Retention 31.00 35.00 7.000 13 88250 r EEE‘I’IFI{I'EII'I 1
| Fost-Development (Scenario 'AT] Imperyious | Hulbdings, Pawing, Curb & HE 4.149 410034
Florth Retanton 00 IE00 ZEOD iE| ERE S Concreta™
South Retention 3200 35.00 2500 EE| ERCNE S
Fervious Cpen and Landscaped Ju 0.61 =3.54
Redevelopment Scenario A" Water Treatment Volume - Conventional Stormwater Management Methods TDt'a'IH 'q El:l 'q"?'q 21
Volume per Fo Tatal Yolume per 3 0
Elevation () Area fsq i) et | Elovation (e 1y * CAC Curve Numbar. Lise only one TN source parfina
az 850 0 0 Battom of pand ** This assumas asphail pariing Iof pawing, porsous poverment and povers aplions will roswlt in @ differand CN value
33 1.400 1,125 1,125 §
CHN (weighted) =  fiollproduct = 43421 = 9047 Use CN 90
34 2,100 1,750 ZHTS P p— 4 Bl-ac.
‘Water Quality
.62 - 4,400 Treatment Volume
35 2,850 Z2ATS 5,350 Top of bank




MIXED USE REDEVELOPMENT
STORMWATER TREATMENT COMPARISONS

Mixed Land Use Conslsting of Large Commercial Shopping (high-intensity commercial) and Town Houses
[Singla-famiiy attached) Areas Annual Stormwater Loadings and % Reduction

TH TE TH % TP %
Row # Loadings Loadings Reduction | Reduction
lplyoar] | kglycar)
{1} Existing Pre-Condition (all high-intansity 3r.ez .45
commercial) Scenano & with % DCIA = Td
12] Far mixed use using both high-intensity 41.01 £.80
commercial and town houses (without
stormwater treatment) Scanario B with 2 higher
density or % DCIA = 82
{3 Fost-Dewelopmant Condition —Scanario B .0 &N
{assuming 10% reduction in Mixed Use
lzadings without stonmwater treatmeant)
4] Scenario A - Existing rules — mest using 0.5° 17.65 2.54 ErY &1
Rietention Basin with all hign-intansity
commercizl area and % DCIA = 76,
{5 Scaenario B - Load after freatment by Manual ERER 1.24 i B0
B}Ps — rain gardens, pervious pavement, frae
wialls used for the Mized Land Use

“otes: higher development density with Scenario B. Section 3 sés the assumpbions and results in the worksheets from the
BMPTRAING model.

TH leadings = Total Mitrogen siommaater polluiand loadings

TP loadings = Total Phosphonus stommeater polluidant leadings

Loadings abowe DO MOT include load reductions assooaied with Inberoepiar Trees adaoent to impervious areas or the 3% load
reductian asscaaied with using Flarida-friendly landscaping dasign ard fariizens.




MIXED USE REDEVELOPMENT
COST COMPARISONS

Large Commercial Site: Cost Comparison of meeting current ERP stormwater standards and 10% Net
Improvement Perfformance Standard

Cost Comparison of meeting current ERP stormwater standards and 10% Net Improvement Performance
Standard

ltem Mo.

Description

Quantity

Unit

Unit Cost

Extended Cost

Redevelopment Scenario ‘B’
LID Stormwater Management Systems = meeting 10% Net Improvement Performance Standard

Y
REdE\'EIﬂ Pm Ent E canaro A LICk=1 12" Yard Drain 12 EA $300 53,600
Conventional Stormwater Management System - meeting current ERP stormwater standards LiD-2 12" ADS Pipe 241 | LF 553 $12.773
COM-1 18" RCP 1.711 LF ﬁﬁﬂ 2102 BEQ LICk=3 FDOT Type C Ditch Bottom Inlet, < 10°, e Ea $3,700 57,400
! ! Control Structure
COMN-2 &" PWC Roof Drains 200 LF 325 55,000 LID-4 16" RCF 0 | LF 560 51,800
. LID-5 Pervious Concrete (8") * 42,814 | 3F L3 542814
COMN-3 FOOT Type F Ditch Bottom Inlet, < 107 | 14 EA 53,800 553,200
LID-6 Pervious Pavers System (Pavers, 4,087 | 3Y 338 $152,525
CON-4 FDOT Type C Ditch Bottom Inlet, < 10, | 2 EA £3,700 $7,400 Qione, Fabric)
Control Struciure LID-7 Agaregate Base (9" * 4757 | 5Y 59 542,814
. . LID-8 Filter Fabric 4,757 3Y &5 523,788
COMN-5 Regular Excavation (Retention Area) 396 cY 55 51,980
LICw-8 Rain Garden 14,818 | 5F 520 $296,370
CON-6 Grade/Compact 386 cy 8 $3,564 Total Cont: $582,436
CON-T SCD, Retention Area 700 sY 32 51,400 Development | 57.700-sf PLUS
Intensity 24 du
CON-8 | Mitered End Section, 18 2 EA $900 $1,800 {104,700 total
Cost Per Unit (SF) %$5.56
CON-8 Manhole, P-T, =10' 1 EA 53,400 53,400 : - - - ) )
Estimated premium cost differential for LID (Scenario "B’} verses Conventional Stormwater 223%
c ) Management (Scenario 'A"):
Total Cost: £180,404
Notes: =
U«B'H'Elﬂpl’ﬂﬂl’ll 37 300-sf 1. Quantities for existing south shepping building and restaurant based on Pinellas County plan submittal. Existing site does
|ﬂtﬂr‘l5il‘_lp' ’ not fully comply with present-day stormvwater requirements.
2. Quantities for north shopping building based on aenal imagery and site invesbgaton.
Euu’: Pear Umnit [SFJ 54 a“_ 3. Unit cost based on current lecal costs and readily available published data.
4. Existing conditions runoff for north sheoping building and restaurant are assumed to be conveyed off-site fo regional system.
The south shopping building runcff is treated within retenticn pond to east of shopping building. The wehicle sales building
runaoff sheet flows ento adjacent rcadway.
5. Rain gardens for commercial, industrial and institutional site costs can range between $10 to 540 per square foot based on
the need for control struciures, curbing, storm drains and underdrains {scurce Rtlo-Vwww lid-stormwater net)
B. Items denated with * include only the cost premium for the LID material versus the standard material {prices refleact the delta

between pervicus paving systems and typical asphalt paving)




MIXED USE REDEVELOPMENT
ADDITIONAL BENEFITS

Required load reductions were met with LID BMPs

LID BMP Treatment Train included 0.42 acre rain garden
Integrated into landscaping with 0.40 acre pervious pavement
and pavers, over 15 tree wells with 8 serving as interceptor
trees.

Florida-friendly landscaping provides additional 3% TN load
reduction.

Development density increased with LID BMP option, partly
from using Mixed Zoning and partly from the LID BMPs.
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MIXED USE CASE STUDY - PENSACOLA RESULTS

GENERAL SITE INFORMATION: V7.7 [ GO TO INTRODUCTION PAGE ' —r
Select the appropriste Meteorological Zone, input the appropriate MAMEOF PROGECT HELP
Mean Annual Rainfall amount and select the type of analysis Mixod Use Peola
y ” VIEW ZONE MAP
[ CTOCKONCELLBELOW TO SELECT |
Veteorological Zone (Please use zone map) Zoow 1
VIEW MEAN ANNUAL RAINFALL MAP
Vean Annual Rainfal (Please use rainfall mas) | 63.00 | nches
‘ LL
Tvoe of analvsis Spocified removal eMiciency > GO TO WATERSHED
Treatmant eficiency (AL Pl feave emoty if nat imorovement o SNP anaivas 5 used) | “l .‘“I:* CHARACTERISTICS

Select the STORNWATER TREATMENT ANALYSIS Button 2elow o begin analyzing the

effectiveness of Best Managemont Practices. Model documentation and examgle problems

STORMWATER TREATMENT ANALYSIS I
There |s a user's manual for the BMPTRAINS model. it can be downloaded from

Systems avallable for analysis: www.stormwater.uct.edu. The results from the example probiems shown in the manual
Rotention Sasin with option for cakodaing effuent concentrton however may not refiect current model results due to ongoing updates of the model.
Vet Detenton

Exfitrason Tranch
Porvious Pavement
Surmeater Harvesting

Bolirasion

Gmanst’ METHODOLOGY FOR CALCULATING REQUIRED TREATMENT
Ranme Hare

.‘.'a"‘n::f:'/-:;.';!(::‘g'.‘l‘n‘:. oetenson RESET INPUT FOR EFFICIENCY

Vegouted Netura Bufler

Vegenaiad Fiter S STORMWATER METHODOLOGY FOR METHODOLOGY FOR WET
Swake RETENTION SYSTEMS DETENTION SYSTEMS
Ran Gargen TREATMENT

Linad feusé pond METHODOLOGY FOR METHODOLOGY FOR WATER
Uisar Duficed BV ANALYSIS GREENROOF SYSTEMS HARVESTING SYSTEMS




WATERSHED CHARACTERISTICS V7.7
SELECT CATCHMENT CONFIGURATION

CLICK ON CELL BELOW TO SELECT CONFIGURATION

GO TO STORMWATER TREATMENT ANALYSIS

Bilue Numbers = nput data

Red Numbers = Calculatod JMELES

L - 4 Catchment-Paraliel

CATCHMENT NO.1 CHARACTERISTICS:

Pre-teveiopment land use:

VIEW AVERAGE ANNUAL RUNOFF

"C" Factor . PRE-
EMCIN)

with defaut EMCs
Post-develcpment anc use:

EMCIP )

mgiL
45 | mg

with dedauit EMCs

VIEW CATCHMENT CONFIGURATION

OVERWRITE DEFAULT CONCENTRATIONS USING:

POST:

]

mg'L
mg'

VIEW EMC & FLUCCS

Total pre-develcpment catchment arsa

Total post-cevelopmeant caichment or BMP analysis area
Pre-cevaiopment Non DCIA CN:

Pre-cevaiopment DCIA percentage

Post-development Nan DCIA CN:

Post-developrment DCIA percentage:

EsSmated BMPAres (No lcadng from this area)

MIXED USE
CASE STUDY
PENSACOLA
WATERSHED
DATA

CATCHMENT NO.2 CHARACTERISTICS:

Pre-teveiopmant land use:
with defaut EMCs
Past-development lanc use:

with defaudt EMCs
Total pre-development catchment area
Total post-cevelopment catchment or BMP analysis srea
Pre-ceveiopmant Non DCIA CN:
Hre-cevelopment DCIA percentage
Post-develocpment Nan DCIACN
Post-develcpment DCIA percertage:
EsSrmated BMPArea (No loadng from this area)

CATCHMENT NO.3 CHARACTERISTICS:

Pre-ceveiopment land use:
with defauit EMCs
Post-develcpment and use:

with default EMCs
Total pre-development catchment area
Total post-cevelopment ceichment or BMP analysis area
Pre-ceveiopment Non DCIA CN:
Pre-cevalopment DCIA percentage
Post-development Nan DCIACN
Post-development DCIA percentage:

Es:n:m:d BMPArea (ro oacing from this area)

CATCHMENT NO.4 CHARACTERISTICS:

Pre-teveiopment land use:
with doefacit EMCs
Post-developrment ang use:

with dedauit EMCs

Total pre-develcpment catchment areas

Total post-Cevelopment catchment or BMP analysis area
Pre-ceveopmeant Nen DCIA CN:

Sre-ceveiopment DCIA percentage

Past-develcprnent Non DCIACN

Post-development DCIA percentage:

Fe DArne | 405 .

Average annus’ pre runcff voume 2.287 | ac-fiyear
Averzge annual poest ruraff velume (note no BMP area) 2.096 | ac-flyear
Pre-ceveiopmeant Arnual Mass Loading - Nitrogen: 8,769 | kg'year
Pre-deveiopment Arnual Mass Loading - Phosphorus: 0.973 | kg'year
Post-development Annua’ Mass Loacing - Nitrogen: 6.075 | sg'year
Soslduvelcomens Aqnia Mgz Loacrg - Phosphorus: 1.034 | kghyenr
OVERWRITE DEFAULT CONCENTRATIONS:
CLICK ON CELL BELOW TO SELECGT PRE: POST:
MW EMCIN) mgiL ‘ mgiL
EMCI{P ) mg/L ‘ mgL
[ Usar Deliwd (sl over it concentraions) |
~ OVERWRITE CONCENTRATIONS
i E DEFAULT .
AC Average annual pre runoff voume 6.597 |ac-ftyear
Average annual poest ruraff velume (note no BMP area): 5.8074 | ac-fyear
Pre-ceveiopmant Arnual Mass Losding - Nitrogen: 19.527 | kg'year
Pre-ceveopment Arnual Mass Loading - Phosphorus: 2,807 | kg'year
i % Bost-develcpment Annual Mass Loacing - Nitrogen: 17.314 | kglyear
A Sosldeveicomend Aanig Mazz Loucrg  Phosghorus 2347 | giyeur
OVERWRITE DEFAULT CONCENTRATIONS:
PRE: POST:
EMCIN) mg'L o | gL
EMCIP) mgl 00| mgL
Aversge annua pre runclf voume: 2.199 |ac-fyear
Average annual pest runaff velume (note no BMP area): 2.096 | ac-fyear
Pre-ceveiopment Arnual Mass Loading - Nitrogen: 6.509 | kg'year
Pre-cevelopmant Arnual Mass Loading - Phosphorus: 0.836 | kg'year
Post-development Annua’ Mass Loacing - Nitrogen: 6.075 | kp'year
Postdevelooment Aanicy Raes | oasing - Phosohorys: 1.034 kglyear

PRE:-
EMCINY -!":‘J 'n:c-

OVERWRITE DEFAULT CONCENTRATIONS:

Averaqe annual pre runolf voume: 6.597 | ac-fhyear
Average annual post ruroff velume (note no BMP area) 5.8974 | ac-fbysar
Pre-tevaioomant Arnual Mass Losding - Nitroaen: 18.527 | kg'year
Pre-ceveioomant Arnual Mass Loading - Phosohorus: 2807 | kg'yeur
Post-develcoment Annual Mass Loacing - Nitroaen: 17.314 | ky'year
slde 'R F : g4l | kgivenr




MIXED USE CASE STUDY - PENSACOLA RESULTS
PERVIOUS PAVEMENT

) Blus Numbers = Tnput data ]
PERVIOUS PAVEMENT: L Mixed Use Peola Red Numbars Calculated or Carrgover
CONTRIBUTING WATERSHED AND PERVIOUS PAVEMENT CHARACTERISTICS: GO TO STORMWATER TREATMENT ANALYSIS
Pervious Pavement Section Storage Caleulator (57 VIEW TYPICAL PERVIOUS PAVEMENT SYSTEM SCHEMATIC
Layer Thickness | Vold Space Storage (in): Mole: There ane leadings fom (his BMP anea neading reatment Catchment 1 Catchmeni2  Catchmentd  Catchmeni 4
{im): [%): g * | Cortributing catchment erea: 0.600 1.E00 0.600 1,600 | ac
- Parmealble Pavers A4.50 10,00 0450 Regquired treatment efficency {Nitrogen): 55.000 55.000 55.000 55000 | %
-1 Other Perv. Pvmt. (see note below) Regquired neatment eficency | Phosphorus): 80.000 80.0:00 80.0:00 80000 | %
H | #57 rock B.0D .00 1680 Storage provided in specified pervious pavement system: 3.130 4. 350 3.130 4350 (in
ﬁl #89 pea rock 4.00 25.00 1.000 Area of the pervious pavement system: 0.050 0150 0.050 [REES
5 #4 rock 24.00 Provided retenticn over e contiibuting catchment area: 0.261 0.366 0.261 0366 |in
Recycled [crushed) concrata 21.00 Prosided treatment efficiency { Mitrogen |- 26384 33 683 26384 33,883 [%
BOLD & GOLD™ 2.00 Provided treatrment efficency { Phosphorus ) 26.384 33.883 26.384 33683 [ %
Dther Sub Base (see nole Delow)
Thickness | Vold Space
Layer Storage (in}: . - 0 - - Fyar
ve fim): (%) ge {in) Remaining treatment efficiency needad | Mitrogen): J8.872 31.839 J8.872 .83 |%
. Concrate Pervious Pawemant 5.00 25.00 1.250 Remaining treatment efficiency needsd | Phosphorus): 72832 69.751 72832 B9.751 %
+ Other Perv. Pvmt. (see note below} Remaining retention depth neaded If natention: 1.354 1249 1.354 1.244 |in
H | #57 rock 9.00 21.00 1580 .
il #89 pea rock 5.00 25.00 1.250
b #4 rock 24.00 2
Recycled [crushed) concrate 21.00 =—Eflicieney Cane

BOLD & GOLD™ 9.00 =
Oiher Sub Base (see nole Delow)

& syctem Efficency (N 5 P] CAT 2

] — " -
Layer Thickness | Vold Space Storage (In): B System Efficersy (N 5P CAT 2
— il-l'ls::l 1||;"’=-g|;] — 50 & System Efficency (N 5 7] CAT 3
@ Favars £ — R i AT 2
T; Other Perv. Pvmt. {see nota below} 2 =l ¢ Sysiem Eficlency (N SF)CAT 4
g #57 rock B.00 21.00 1.680 ) an
ﬁl #39 pea rock 400 25.00 1,000 g
K 4 rock 24,00 2 E]
Recycled [crushed) concreta 21.00 £ )
BOLD & GOLD™ 9.00 by =
Other Sub Base [see nofe below) g 0
Layer Thickness | Veid 8p4ce [ giorage fin): | § .
- Concrete Pervious Pavemant 5.00 2500 1.250 F 0.0 050 100 158 o 250 300 150 400
= Other Perv. Pvmt. |see nole below) Retention depth (inch):
| TG7 roth 0.00 21.00 1.680
ﬁl #39 pea rock 5.00 25.00 1.250
= 4 rock 24.00
RE'E]I’[HE'I:I |[:-rLI'E|'IE[I:I concnata 2100
BOLD & GOLD™ 900

Diher Sub Base [see nofe below)

Hote: For other parvious pavement sectiens and ! or other sub-base sactions, the user must
have the appropriate certified “operatienal void space percentages” from a licensed
geotechnical laboratory.




MIXED USE CASE STUDY - PENSACOLA RESULTS
TREE WELLS

1 Elut Humbors = Input data |
Tree Well V.7 Red Humbprg = Calculaiod or Carrpower
Tree walls that can include interceplor siorage: Wized Usz Pocaola GOTOSTORMWATER TREATMENT ANALYSIS
Loadings Irom BMS area ane contained, thus no BMF area load Catchmarid 1 Catchmant 2 Catchmaerid Catchmard &
P i 0552 T 055 T .
e il :.::_ng blg:g :.:E_.g :.:.E:g by REQUIRED REMAINING TREATMENT EFFICIENCIES OF TREATMENT SYSTEM IN SERIES WITH VEGETATED AREAS.
eouied lreatment alicency | Nitrogen ). : : : : USE FOR SIZING OF TREATMENT SYSTEM IN SERIES WITH VEGETATED AREAS.
Required treatment efficency [ Phosphorus | B0.000 B0.000 B0.000 B0.000 | %
egelated Area (Tree Well depth .00 3.00 3.00 3.00 |«
Tree Wl Starsge (intentional + carogy captura) 0.50 050 .50 0850 | = Catchmerd 1 Catchment 2 Caichmerdd Caichment 4
Wegelated Area (Tree Well) lenglh 6.00 6.00 6.00 6.00 |+ Remaining trealmenl efidency needed {Mitrogen): 285492 43,248 28,892 43,348 | %
Wegelated Area (Tree Well widlh 6.00 6.00 6.00 6.00 |+ Rermaining trealmenl eficency needed (Phosphorus] 68,708 .'-I'-.ILE1 68,708 .'-I'-.I!.E_1i
Sustainable waler slorage capsdty of Lhe sail: 0.20 0.20 0.20 0.20
Mumber of smilar Arsas withn walershed: 20,00 50.00 20.00 50.0:0
Retanticn depth for provided bydrauic capture efficiency: 0.3a7 0.201 0.387 0.201 |im
I= this a rebention or debention syslem? Retention Retention Retention Retention
I Wi Modia Mizead . H "_'E. - i Temind
Provicisd reatment efficiency { Nitrogen)): 36.08T 20.568 36.087 20568 | % _a_,__'ﬂ !-._*
Proviced treatment efficiency (Phosphorus ): 56.08T 20,568 56.0&T 20,568 | % | £ J__".. = }
Istare the vegetalsd areas suffcient? MO MO it MO o
# gee meda mixes for recommended TP and T removals 0000 00040 0000 1414 \ ‘q;* bl o
e i
R HOTE FOR ACE L e F-"]- i - y
100 Trae Wall Capbure EF CAT 1 TREATMENT e ey —|—
a0 EFFICIENCY GRAPH: i 1
& 5ys EHL[N] CAT 1 : ":"1-_ TS .
7 n The purpase of this graph i =l | =]
= n P (R CAT is to halp ilustrate tha it 2 ] '
E n W NI EAT treatment efficiency of the — — i — =11 |
g g I rabardion system as the | {11 |
% ®5ys BN NI CAT 3 fursction of refenbion depih. , }_Ll LiL + | !
50 The graph Musiraies ihas P, -
E an Wy, BN [M] CAT & thare is a point of - S—
- 8 diminished return as the
£ PR rebeniion dopth is
] Sys. B [P GAT ] substartially increasad. TR LT B -
= an [ | Theretore, to provide the
W5ys BN [P CAT 2 most economical BMP
i treasment sysieem, other |" - -
alrematives such as i e
o 5 b8 PICAT 3 - d
o030 050 105 150 200 FE] 31,00 3,50 a0 c:::;rrr:;ﬂu?:p:m‘_’nrfm 1
Betertion depth {imch)] iy BN [P CAT 4 should be considened. |I‘|'IH|;E' Cﬂl.ll"ll&ﬂ-jl' ol Walerrmark EI'I'Bir'IE'E-I'ir'Iﬂ Gl‘ﬂup. Ins.




MIXED USE CASE STUDY - PENSACOLA RESULTS

RAIN

GARDENS

i | Blue Humbers = | Inpu? data ]
RAIN GARDEN Br22e VE.0 Rz Hﬁ'brﬂ: = | Calculafed o Ca_rrrn:-fr'
Thess are depressed areas in a landscape for the storage of runoff water. GO TO STORMWATER TREATMENT AMALY SIS
Loadings from BMP area ane contained by the BM® fus no BMP ama load, Catchment 1 Catchment 2 Catchmont 3 Catchment 4
Comtributing cabchment area: 0.550 1.630 0.550 1630 |ac REQUIRED REMAINING TREATMENT EFFICIENCIES OF TREATMENT SYSTEM IN SERIES WITH RAIN GARDEN. USE FOR SIZING OF
Reguired treatment efficiency {Mitrogen|: 55,000 55,000 55,000 55,000 | % TREATMENT S¥YSTEM IN SERICS WITH RAIN GARDEN.
Reguired treatmert efficency [ Phosphonus |: B0.000 B0.000 B0.000 B0.000 | %
Provided relention depth for hytraulic capture efficiency (see below): 1.352 09683 1.332 0,963 |in Caichmard 1  Caichmeni 2  Caichmerd 3 Caichmend &
Providied relention volume for ydraulic caphore effidency: 0.082 .13 0.082 0.1 |ac-ft Rermaining treaiment sfcency needed {Nitrogen) : | .00 | G | .00 | 00040 | %
I this a relertion or detention system? Retention Reiention Reiention Reiention Reguined pra-trealment effidency (Phosphorus): | 18, 7l | 43,527 | 19,736 | L3527 | %
Sarbact media ma | Vi Maclia Wiz D&EG CTS12 DEG CTS12 DB&EG CTS12 B&G CTS12
Provided treatment efficiency (Nitrogen): ¥5.063 6. 52 F6.063 . 522
Proviced reatment efficiency (Phosphorus ): | 750683 [T T5.063 [T ]
Wolume Starage Input data
Sustainable woid space fraclion 0.0 [RIH 0.0 0.0 |
Miedis valume CF = 000 A000 000 Z000 |
‘Warler abaee madiain CF = 1500 4500 1500 4500 |
Thus valure storaoe CF= FHIT EHIE P ST |
| Uses for redention deplh above in ros 10 & volume starage (inches) = 1.352 0963 1.352 0063
150 —r e BN, Curve WOTE FOR TREATMEMNT EFFICIENCY I Enanpie of a media dete ftien syalem I
- . GRAPH: PSS
- Rain Garder Capiere EFF CAT ]
Rain Garden Capiere EFF CAT 7 [ “
m
Rain Garder Capfere EFF CAT 3 i AT ¥ =
L Rain Garden Capiere EFF CAT 4 PRI TR
& sl Corwi M}
B . The purpase of this graph is @0 halp illustrate the
& Sy B (N CAT 2 treatment efficiency of ihe rebention system as the

Treatment officlencyf® )

ood -] 100 1.5 00 250 300
Retention depth [inchj

3.50

400

W 5 BN (4] CAT2
& Sy B (N CAT T

* men BH (M) CATA
. Cpraw =)

Sy EIL(FCAT
W Sy EI (P CAT 2
¥ Sy EIL (P CAT 2
* S B (P CATA

function of retention depth. The graph illustrates
thit thire k5 a point of dirdnished robom a5 the
reterdion depth is substarially incressed.
Tharetore, ta provide the most economical BMP TS
treatment syshem, other altermatives such as
“treatmand trains™ ard compensalory reatrent
should be considemned.

- Bt
[ mpprupate T
: wabgrmde

Source of Graphic: hilp:iwaw.stormhZo.com
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CATCHMENTS AND TREATMENT SUMMARY RESULTS VE.D r—r——n —_——_—_—_—_—
CALCULATION METHDDS:
1. Thi elfacvences of cach BMP in a single catchment is coreerted o an equivalens caplure volume. GO TO STORMWATER TREATMENT ANALYSIS
Z Cartain BEWMP treatrsent braim combinations harwe nol been evalusied amnd in practice By ame at this time mol wsed,
an exaamphe B a greannsol following a ree well. GO TO WATERSHED CHARACTERISTICS
1. Wl defenbon is Lxst when usod Ina single catchment with ofher BEPs, axcept whian followsed by BEration
PROJECT TITLE Mixogd Usa Pensacola Opticral keriication ; "
I Catchment 1 - Catchment 2 Catchmernt 3 Catchmornt 4 :l] Thank you for using this BMPTRAINS model.
ENP Mama Aoryious Povemont Aeryious Povemont Aoryious Povemont Apryious Povemont NOTE: r'|"|u||:i|::'|E' BMPs in a Eingle catehmant ara
EMF Name Troe Well Tree Well Troe Well Tree Well treated as in series for calculation purposes. If the
EMP Hama Rair Garden Hair Garden Rair Garden Hair Garden BMPs are not in series use multiple catchmeants.
N " c21 b 2 maximum of 3 BMPs in a single
Summary Performance of Entire Watershed catchment.
Cantiguration - erehmentTarale w221t GO TO GENERAL SITE INFORMATION PAGE
Mitrogan Pro Load (kgiyr] £32.58 ENPTRAINS MOOEL
Pheosphonss Pre Load (kgiyr) T.58
Mitrogen Fest Load (kgiyr| 46,78 T!'EHf._f'ﬂEl‘lt . HELP - SERIES
Phosphones Post Load {kgiyr) 7.96 Objectives or ) ,‘lll'll - e
Target Load Reduction [N} % 53 Target - i -
Target Load Reduction [P] % 20 MET l' HELP - g EATEHMEHTS |
Target Discharge Load, N (kg'yr) 21.05 : ‘;"I\‘I ——— — == = —
Target Dascharge Load, P (kg 1.59 III|III'
Proviced Overall EMiciency, P [%): a0 ’ 'F(u'l
Discharged Load, M [kgiyr & Ikiyr]: 918 20,22 |
Dischanged Load, P (kghyr & Ibyr): 1.56 3.44 1 :-I||I||I'
Load Rerwoved, W [kgdsr & b aT.El BZ.51 Sk
Load Removed, P lkgiyr & Ibiyr): G40 14.10




