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Multifunctional Design Thinking



What |sMuIt|funct|onaI DeS|gn”

Adapting what would typically be a
singular solution to solve a multitude of
problems
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Why Mul{tlfunctlonal Design?




BIORETENTION DESIGN
THINKING




Focus on User Qutcomes ) ‘
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Begin with the End in Mind » Maintenance

Remove sediment  Expose engineered Replace with new Finished!
& clogged mulch soil mulch



Maintenance Q» Engineered Soil Selection
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Maintenance 2 Planting Plan
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Maintenance » Who Do You H




Maintenance 2 Controlling the Outcome

Gty of A

SWQMP INSPECTION REPORT MONTHLY CYCLE
Thinking |
Project Name Date of Inspection:
b Magle Court Subdivision
[Project Address

[Ownier & Address: PALT, Inc.

401 Studewood #312, Houston, 77007

== & Comments __ Maintensnce/Repairs Required? ]

ARE LANGSCAPING PRACTI

oz p su

S STANOING WATUR EVIDENT?

s,

EKCESSVE SEDIMENT ACCUMU

¥ Y6

Excrssve TaAs Accum

ARE SLOPES STABLE ANO

AR Tres AnY OTHER

AEVIDENT?

5, HOW NUCHT WHEN WAS LAST SAIN)

1M OR ENGINEERED WEDUA?

L SSUES EVIDENT?

£ NaT,

£ BEEN PERFOAMED SINCE LAST INSPECTION?

[esrecron quauncanons

TRTERNAL TRAINING COLRSE. ASSOCIATION OF GENERAL CONTRACTORS COURSE, "COMPLYING WITH STORM.
LROSION CONTROL ASSOCIATION *HOW TO SELECT, INSTALL AND INSPECT CONSTRUCTION SITE
£X STORMWATER SITE (NSPECTON

SIGNATURE:
ORIGINAL

INITIAL INSPECTION

'© Constiction Ecatersices 2011
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Multidiscipline Teams ) 08

Collaborate as a Unit
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Multidiscipline Teams » 08
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Restless Reinvention » OQ

Solve Old Problems in a New Way
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Everything’s a Prototype >
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2016: 16.5” in 12-Hr
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COMPOST
SANDY LOAM TOPSOIL
HARF SAND

HYDROSEED OMN BOTTOM,
WATER PERMEABLE FILTER FABRIC
L POCKET
5" PERFORATED PIPE BY CIVIL

O BIOSWALE o







3" FINE SHREDDED HARDWOOD MULCH

“— BIOSWALE VEGETATION PLAMTED ON SIDE SLOPES,

HARF SAND

HYDROSEED OMN BOTTOM,

WATER PERMEABLE FILTER FABRIC
— GRAVEL POCKET
8"- 15" PERFORATED PIPE BY CIVIL
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Hydraulic Conductivity
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-QA/QC
-Safety Factor

-Plants Matter!




" FINE SHREDDED HARDWOOD MULCH

BIOSWALE VEGETATION PLANTED ON SIDE SLOPES.

~— FAST-DRAIMING BICSWALE SOIL MIX:
15% COMPOST
SANDY LOAM TOPSOIL
HARF SAND

O BIOSWALE o




Fabric Can Will










3" FINE SHREDDED HARDWOOD MULCH

*— BIOSWALE VEGETATION PLANTED ON SIDE SLOPES.

FAST-DRAINING BIOS!
18% COl

HARF SAND
HYDROSEED OMN BOTTOM,
WATER PERMEABLE FILTER FABRIC
— GRAVEL POCKET
5" PERFORATED PIPE BY CIVIL




RID TO BE PLAC
P OF R-TANK Al
D THE BRIDGINC
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Restless Reinvention » OQ

Bias Toward Action

WIGI L 1

THERE IS A WAY TO DO IT BETTER - FIND IT
~ THOMAS EDISON
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6" DEEP PREPARED SOIL MIX, AS SPECD.

3" LAYER OF HARDWOQD MULCH, AS SPECD.

WHEELSTOP PER DET. 4/.7.02

R

5" OR 7" PARKING LOT PAVING
SIMILAR TC THICKENED EDGE
PER DET. 5/L7.06

8"
FREEBOARD
STORM WATER STORAGE

|I'-4*

SCALE: 1"=1"-0"



B 25









O 3T
o AR

R ) et |

¥

HLON HdIS




CAUTION: BIOFILTRATION SYSTEM
DO NOT REMOVE GEOTEXTILE COVER

DO NOT PLACE SOIL ON TOP OF ENGINEERED
MEDIA OR COVER

Voque teerra en | fectoro

DO NOT STOCKPILE DIRT OR HAZARDOUS

MATERIAL UPSTREAM
twiar tierra 0 materiales pedigrosos en ef canal de drenale
CAUTION: This FocalPoint Blofiltratior yste N eng t ~at )
Sstem. It must not be compe r L0 & \ Y by e £
remave the peotective geot
PRECAUCION: FocolPoint &
LA cublerta pratectora no det t

ACTIVATION PREREQUISITES

w
70% OF THE DRAINAGE AREA FOCalPOint

MUST BE STABILIZED

CONSTRUCTION

STREET/PARKING MUST BE SWERT
PO OF THE SWALE MUST M
VEGETATED OR MULCHED
SERVICES
o WWWICOSVS COM
CONTACT CONSTRUCTION ECOSERVICES FOR ACTIVATION
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BIORETENTION DESIGN
THINKING




High Perfq
System (

- = Water Quality Volume

Incremental Runoff Volume vs. Time
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Runoff Volume (cf)

-20X Sma

9 Time (Hours) 15

0 3 6

FocalPoint: TR-55 Volume Distribution Implications

m When designed to treat the increase from pre to post conditions, the WQv shall be treated by the
FocalPoint System per the TR-55 24 hour Type Ill event distribution, as lllustrated below:

= FocalPoint Treatment &= = Volume > WQv to bypass

During the run-up to the peak ﬂow phase of
the runoff event the FocalPoint is essentially
functioning as a flow thru device (Flow capacity of FocalPoint >
flow rate into the system area).

During the peak flow phase of the runoff
event the surface depression temporarily stores the volume
while the FocalPoint System conveys and treats the runoff
(Flow capacity < flow rate into the system area).

3" Aged
Hardwood Mulch

High Flow Media

\'I

', Bridging Stone

'Sca |a b | e = Incremental Runoff Volume vs. Time
. g
_EaSIIyM frl\ E S ZSi::::ii:iii::o::::o:o:o:o::c::o:c:c:o: =
= 1\ After the peak flow phase of the runoff event
_I nexpens S [\ the FocalPoint reverts back to a flow thru
_Pe rfO rma Ng - J i\i device (Flow capacity of FocalPoint > flow
o |

Open Cell Underdrain

rate into the system area).




Cameillia - RainGarden H

Drainage Area — 143,715 SF (3.29 Acres)

Water Stored — 85,813 CF (642,000 Gallons)

Water Treated — 78,400 CF (586,432 CF)

FocalPoint Size — 196 SF > $29,400

”__Fraditional Rain Garden Equivalent — 7,840 SF > $156,800




4" UNDERDRAIN (TYP.) —

SITE BOUNDARY

0,96 ACRES

_— PAVEDRAIN UNITS
2,560 SQ.FT. TOTAL

25'x28
OVERFLOW

RESTRICTOR -6" PVC
3'LONG, GROUTED
INSIDE 12" QUTLET PIPE

GEOGRID
(OPTIONAL)

¥-17 CLEAN ANGULAR
STONE (NO FINES) DEPTH
0

TO BE DETERMINED BY
ENGINEER

8-12 SUB BASE
(THICKNESS VARIES)
(AS™™ NO. 2)

CURB EDGE
(OPTIONAL)
WTH CUTS
FOR OVERFLOW
EXPANSION
SOLID HALF
UNIT

JOINT
/ / PAVEDRAIN \
LR TR R TR

RO TRl

APPROVED
GEOTEXTILE
2

PERFORATED PIPE: DIAMETER, TYPE,
AND ELEVATION TO BE DETERMINED BY
ENGINEER OF RECORD.

PERMEABLE — ARTICULATING CONCRETE BLOCK/MAT

TYPICAL SECTION

(7 Stone Subgrade

Overflow = Bioretention
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20 SF of High Flow
Biofiltration System



EARTHEN BERM WITH TURF
REINFORCEMENT MAT P550 / /)‘ 70P OF SWALE
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BIOSWALE—LAYDOWN AREA 1 DETAIL

SECTION A-A

—9" FREEBOARD
/
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6" PERFORATED PE PIPE
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24" MAX. WATER LEVEL

30" SAND/SOIL LAYER

DRAINING 50"/HR

8" GRAVEL LAYER

orti oervice verier

Lat/Lon: 32.927078 -97.355883
i Order No. 60797
W Aerial Photography, Inc. 954-568-0484
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6,072 SF of Biofiltration Bed using 50" HR Media

Excavation:.......cccceeveeeieecveennnne $8,720.00 (872 CY @ $10 CY)

Geotextile: .....covveeveevieeieeieenne $1,500.00 (3Rolls @ $500 Roll)

Perforated Pipe: .....ccccceeveuennee $4,500.00 (300 LF @ $15 LF)

Aggregate: ......ccoceveriiniinennnn $15,000.00 (8" On All Sides of Perforated Pipe)
Engineered Media: ................... $30,000.00 (500 CY at $60 CY)

Bark Mulch: .....cccoceviiiiinnnnnenn $500.00 (3" Deep at $8 CY)

Labor: ..o s $6,000.00 (240 hours @ $25 Hour)

Total: ... S $66,260.00/8.88 AC ($7,461 per acre)



6 SUBIRAN

6" SUEDRAN £ SUBDRAN 5" SUGDRAMN 5" SUBDRAN [ - AE" SUBGRAN
WETALL: | INSTALL: INSTALL: s {INSTALL: INSTALL: INGTALL: INETALL:
1 —d5" GEND I—I—ay CLEANOUT T—§" B T—45" BEND I—T—WAY CLEANOUT 1 —45° BEND T 1—HdY L
Mo FOR4I7IEE| N FoediEn s’ | N FO24181.72" e FOR4174.78° N: 7024182 86" N 702417593 S FOR4184T
[ 2.5?91.?{.6.!"<£.— 2319421 53" | 2142253 E‘\F.TJ‘E‘*&KEEE' £ 2319534.42" : 2319547.93" E: 23196551
£" SUBDRAIN &7 SURDRAN - _ 5" SURDRAN .
INSTARLL: | INSTALL: & SLABDEAN INSTALL SRR
- I—45° BEND 1—45" BEND | INSTALL: I—45 BEMND INSTALL:
T—F—WaY CLEANOUT [—F—Way CLEANDUT i—6" PLLS 1 —F—WAY CLEANOUT >§f—£' FLLE
Ne FO24180.76" | N: 7024181 Remove Bem N 02478287 N FO24183.07" N FORL1E4
£ FIFE.IEE.ET_' £ 2319447 60" £ 2319535.42" / & £ 2319554.53° [£: ZTI965E
AN | , S j
|
' %. fFocalPoint =27 L x & W] ' . 58 (F 6 PEREORATIED RN
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ERUTED 127 Bw mo_san) — =i

WTH 483 5F OF 127
GROUTED 812" BOCK RIP-R4P, —==—

42 LF m*—nsmi'&mmw

£ PVD SR 35
NSTALL:

No FO24158.65°
£ 231932178

[ -F—WAY CLEANOUT|

i A2 LF §7 SOR-J5 FROM TEE TO VERTICAL BEND

WTH 483 5F 6F 127 THO)

CROUTED E°=12° RAOCK RiP—Rde |

B Sy F § SDN-J5 FROM TEE TD WERTICA

i,

/ [F" BT 50R 35 \5‘ FIC S0R 35 L SOR 15 £ VL SOR J5
INSTALL: INSTALL: INSTALL _ NSTALL
~|i-6" TEE { 1—2-WAY CLEANOUT| |1—1—WAY CLEANOUT 1—2—WAY CLEANOUT
N 702414740’ == N 7024150.85° N 7024148.61°  |w 7pzer81.00°
£ 731943585 e 2519435 78 £ 2319546.21° S £ 2319548 08
& PVC SOR 35 = 5 P SOR 35 || [5° Pvr SoR 35
INSTALL: S v Lm.u:
1—2—WAY CLEANOUT|H fe et H -6 v cae
N FO24147.51" Tifwe rparesex|  |w Aozdresss’
£ 2319437.88° £ 231954821 |& 231954521
S
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DeS|gn Wlth Emergency Overﬂow 5 P ;» it
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Protect System During Constructlon

Push for Turn-Key\ Installation
Require Performance Verification in SpeC|f|cat|on~ : *
Require Mamtenance in SpeC|f|cat|on g 4 '

5
~( -






Not the Typical Contractor

= We Manage Green Infrastructure Project Risks

/ V \ \
We Provide TurnaKtey Installat,l,_@n? «3//*/ ./

SERVICES



Questions?
THANK YOU!

ANTHONY KENDRICK, ENV SP
Green Infrastructure Specialist
Construction EcoServices
214.701.2117
Kendrick@ecosvs.com

WWW.eCOSvSs.com
832.456.1000

ECO

SERVICES



