DESIGN THINKING
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Focused on User Multidiscipline Restless
Outcomes Teams Reinvention







Multifun"onal Design ﬁ\king >




Why Multifunctional Design?
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What is Multifunctional Design?
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What is Multifunctional Design?

Evolution of the
Mobile Phone

Nokia

Motorola Nokia
8900X-2 2146 3210 6210 T39 OT511 E250 iPhone Curve 8900 GalaxyS2 Galaxy S4 Z Ultra

Samsung Apple BlackBerry Samsung Samsung Sony Xperia
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BIORETENTION DESIGN
THINKING




What is Bioretention?




Focus on User Outcomes >
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In with the End
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Maintenance > Engineered Soil Selection

me, 5”HR’
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Maintenance > Planting Plan




Maintenance > ldentifying Engineered Soil




Maintenance > What’s a Weed?




Malntenanoe > Who Do You lee’?




Maintenance > Controlling the Outcome

MP INSPECTION REPORT MONTHLY CYCLE

Project Name: Date of Inspection: Date of Inspection

Magle Court Subdivision
Project Address:

Owner & Address: PALT, inc
401 Studewaad #312. Houston, 77007

Observations & Comments. Ma nce/Repairs Required?

[ UTTER CONTAR PRACTICES PROCUIONG DISIRED RESLATS
[AE $TALLT SWEEPIG PRACTICES PAOOUCAG DESIRED ALSULTS?

Jane Lawosc CTCES UHCTVE.

Jorvica pRachices unuzio? i 50 otsche

5 STANOING WATER EVIDENT?

T3, HOW MUOH?

[EXCESSIVE SEDIMENT ACCUMULATION [VOINTE

# VES. HOW MUK

[EXCISSIVE TRASH ACCUMULATION EVIDENT?

ARE SL0PES STASLE AND VIGITATEOR

[ARE THERE ANY OTHER STRUCTURAL ISSULS [VIDENT?

[momerenmion svstems
5 STANOING WATER EVIDENT?

5. HOW MAUCH? WHEN WAS LAST B

ALNT DVOINT N SUMP OR ENGINEERED MEDUA?

5, HOW MAOW

RASH ACCUMULATION (VIOINTD

S STASLE AND IGETATED?
HIR STRUCTURAL SSUES IVIOENTE

AN TENANCE 6N PERFOAMED SOWCE LAST INSLCTION?

# TES" THIN WHAT AND WHEN? (MNECD-YPYY)

GENRAL CONTRACTORS COURSE, “COMPLTING WITH STORM
O CONTHOL ASSOCIATION MO 10 SILECT, INSTALL AND IUMCT CORSTRUCTION $71L
NP CCTON THAINING APPRINTICESHI PROGAAM.

e o 1 P A AT e WAAGE o T

[SIGNATURE
DRIGINAL INTIAL INSPECTION © Comtrarin Ccatorrim 2071




Rehab > What Happens When It Fails?




Rehab > What Happens When It Fails?




Collaborate as a Unit

UERENS

Multidiscipline Teams > Qg}.







Multidiscipline Teams > ®

Think as a Team
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Restless Reinvention> OO

Solve Old Problems in a New Way

Everything’s a Prototype >










Flow (cfs)
:

o 20 40 &0 80
Time from Start of Runoff (Hours)

LEGEND
——— 2000 FEMA Hydrograph @
. ®

TROFICAL STORM ALLISON EVENT ANALYSIS 1|

COMPARISON OF ESTIMATED UNDEVELOPED
AND CURRENT 1% FLOOD HYDROGRAPHS
BRAYS BAYOU

s pr=—ry
e n A 7.1
l

White Oak and Brays Hydrographs: 1915 & 2000

Blue line shows 2000 concentrated urban runoff; red line shows 1915 pre-urbanized runoff
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2016: 16.5" in 12-Hr
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o FINE SHREDDED HARDWOOD MULCH

b BICSIALE VECETATION B ANTED AN SIDE S ORE!

FAST-DRAINING BICSWALE SCIL MIX:
15% COMPOST

15% SANDY LOAM TOPSOIL

70% SHARP SAND

HYDROSEED ON BOTTOM,

WATER PERMEABLE FILTER FABRIC
=TT GRAVEL POCKET
HI _

8"- 15" PERFORATED PIPE BY CIVIL

e

3'MIN =~

@ BIOSWALE
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3"FINE SHREDDED HARDWOOD MULCH

BIOSWALE VEGETATION PLANTED ON SIDE SLOPES,

FAST-DRAINING BICSWALE SCIL MIX:
15% COMPOST

15% SANDY LOAM TOPSOIL

70% SHARP SAND

HYDROSEED ON BOTTOM,

WATER PERMEABLE FILTER FABRIC
=TT GRAVEL POCKET
HI _

8"- 15" PERFORATED PIPE BY CIVIL

e

3'MIN =~

@ BIOSWALE




Hydraulic Conductivity
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Report Number: LR13.52 MATERIALS ANALYSIS REPORT
Company Name: Convargent Watar Tech
Customer Contact: Bob Adalr

Customer Address: 1930 Aldine Western Road
Cily, State, Zip Code: Heusten, TX 77038

Customer Telephone. 261 414-4719 (cell)

Date Sample Recelved: 4/1/2013 afterncon
Sample Description; Sand samples (Eagle Lake)
Sample Condlion: Low maisture for all samples.
Project: Fiter Meda
Porosity

Laty

Number Conductivlyy

(menhos]

PH
{CaCiz11)
6.06
6.25
6.40

Ksat % Capiliary
[nmr)
169.0
159.2

126.0

Sample Description

1352
1352
1352

Compastion
Compaction

Particle Size Analysis - &

Coeficent
% Coarse| % Medium % of Uniformity
L we) | __Deamio

%St | % Clay

i 5 L.
= 3% gravel
= 10% combined

UsGA,
Recammendation
13-52 (#1 Sand)
3-52 (#2

5% 3%

MATERIALS ANALYSIS REPORT

Report Number: LR13-55
Company Name: Convergent Water Tech
Customer Contact: Bob Adair
Customer Address: 1930 Aldine Western Road
City, State, Zip Code: Houston, TX 77038
Customer Telephone: 281 414-4719 (cell)

0.67
0.87

Date Sample Received: work request rec 4/4/13
Sample Description: Sand sample #2 (Eagle Lake)
Sample Condition: Dry (1.21% moisture)

Project. Filter Media

) Ao 3130 0 WS, (5 % Tet3ed on B

1) Befned by USA speuications

Porosity

‘Sample Description

% Capillary

% Ar )

(Conductivity’
{mmhas)

PH
(CaCi2 1:1)

6.25

#2 Eagle Lake Sand Light Compaction
l00/1 Light C.

7.6

31.9

6.34

Particle Size Analysis

Sand Size Distribution , o)

% Sand

T Very
% Gravel Coarse
(#10 sieve) | (#18 sieve)

%Silt | % Clay

% Coarse
(435 sieve)

% Medium
(#50 sieve)

% Fine
(#100 sieve)

% Very Fine
(#270 sieve)

CoefTicient

of Uniformity
DSOID10

USGA
Recommendation

>92%

<5% | <3% 3% gravel
= 10% combined

260%

220% 5%

13-52 (#2 Sand)

0.67 2041 | 5357
|

4.73

0.27 0.13

261

20.63 |
]

Particle Shape &,

| ¥
90/10 #;

Angularity: Sub-Rounded
Medium

(1) AGTM F1815, (2) S04 EC 12 501l H20 rai ethod,
o) AGTM F1647, (4) ASTM 04972, () ASTM 1632,

) AsTM D2
(a) Getermined at 30 cm teasion, ) % retained on sieve,

, @) ASTM 02976, (B) ASTM C135,

() 33 detined by USGA spectcations

DaDIAE

ALL IN-HOUSE REFERENCE MATERIALS TESTEDWITHINUMITS X_VES NO - EXPLAIN

ASTM Methods: C136, D421, 02974, D2976, D4972, F1632, F1647, F1815

Ksat adjusted to 8%M

*This test result is not covered by our current A2LA accreditabon.

e 3as s 0 cinma st e sndty 1o ot pasarmancs i actst ¢

Member of the Putting Greens Materials Testing Technical Advisory Committee
Member of USGA Proficiency Testing Program
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—H=" 3"FINE SHREDDED HARDWOOD MULCH

BIOSWALE VEGETATION PLANTED ON SIDE SLOPES,

FAST-DRAINING BICSWALE SCIL MIX:
15% COMPOST

15% SANDY LOAM TOPSOIL

70% SHARP SAND

WATER PERMEABLE FILTER FABRIC

=l “—— GRAVEL POCKET
=] 8"- 15" PERFORATED PIPE BY CIVIL

[l

3'MIN =~

@ BIOSWALE




Clog Over Time




Prevents Clogging




Report Number: LR14.27 BRIDGING FACTOR REPORT*
Date Sample Received: 5/10/2015
Custormer Mame: Bob A dair
Custarmer Address: 1330 Aldine Western
City, State, Zip Code: Houston, T 77033
Custamer Telephone: 832-446-1000
Custorner Fax:
Sample Description; Bioswale Mix & Drainage Gravel for use with gravel matching.

Gravel Sieve finalyis 12.5mm 9.5mm 6.3mm 4.0mm 2.0rmm 1.0mm
(12 sieve) | (38"sieve) | (1D sieve) (#5 sieve) #10 sieve) | (18 sieve)
% Gravel Retained 1.75 12.08 33.51 39.66 8.61 0.54

Particle Size Analysis Sand Size Distribution g, 4

U5 Very
% Sand U4 Silt % Clay | % Gravel Coarse % Coarse |% Medium| % Fine % Very Fine ;,
(R0 siewe) | (#15 sieve) (#35 siewe) | (RS0 ieve) [ @100 siewe) (270 sieve)

T < 5% = 3% gravel

: = B0 % = 20% = 5%
= 10% combined

26.07 2.9 70.79 | 9.57 i 6.26 4.09 0.86

D 15 Dsn"D 15 D 15
Gravel Gravel
Drain age G ravel 2.650
Bioswale Sand 0.650 |

Sample

Performance Factors Recommendatioh

Bridging Factor D,s (gravel) less than ar equal to Dy (rootzone) X 8
Permeabhility Factor Dy (aravel greater than or equal to Dy (rootzone) X 5 0K

Dag faravel/Dys (grav el is less than or equal ta 3 OK
Uniformity F actors Mo particles greater than 12 mm
Pirticles Sma_lharthan 2 mm = 10% 0K

*This test result 5 not covered by our Gurre nt A2ZLA aco editation. Thts rep ofl oplka only b e &Ml kG kd . Samples are manEned 3 moimom of hiry 03ys

before diposal. TS ksIrep ofl contEns comdenia mormalon a sal ol be reproduced
exceplinil, ad wih he express willkenapproud of DAKD Tobrdy ked. Al ksl @ perfmed
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3"FINE SHREDDED HARDWOOD MULCH

BIOSWALE VEGETATION PLANTED ON SIDE SLOPES,

FAST-DRAINING BICSWALE SCIL MIX:
15% COMPOST

15% SANDY LOAM TOPSOIL

70% SHARP SAND

HYDROSEED ON BOTTOM,

~— WATER PERMEABLE FILTER FABRIC
=TT -— GRAVEL POCKET
HI _

— B"- 15" PERFORATED PIPE BY CIVIL

e

3'MIN =~

@ BIOSWALE




OVERFLOW DRAIN

LTI 3" AGED DOUBLE SHREDDED
(E— HARDWOOD MULCH WITH

| FINES REMOVED
HIHHHH I T
oA g Futw
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\— GEOTEXTILE AROUND R-TANK AND UP SIDES OF . FP-100 MICROGRID TO BE PLACE BETWEEN BRIDGING
FOCALPOINT

STONE AND TOP OF R-TANK AND TO EXTEND 12

R-TANK SYSTEM - SEE PLAN AND SECTIONS FOR INCHES BEYOND THE BRIDGING STONE FOOTPRINT

MODULE HEIGHT AND SYSTEM FOOTPRINT

SEE TYPICAL SECTION FOR STONE BASE, COVER AND
PERIMETER REQUIREMENTS AND FOR GEOGRID AND
FABRIC LOCATION AND SPECIFICATION




SPRINGWOODS VILLAG
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Restless Reinvention>

Bias Toward Action

R D)IO

THERE IS A WAY TO DO IT BETTER - FIND IT
~ THOMAS EDISON




O
FocalPoint

Clean, Shredded
Hardwood

- 20X Smaller Footprint et
- Scalable et
- Easily Maintained (First Year Included)

- Inexpensively Rehabilitated s
- Performance is Field Measurable (Included) st G

Geotextile

Modular

High Performance
Underdrain/Storage
System




Cameillia - RainGar ’ p

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

Traditional RainGarden Equivilent — 7,840 SF
0 —

$29,400
$156,800









PAVING

TOP OF THE EDGE

TOP OF SOD TO BE
1" MIN. BELOW THE
OF PAVEMENT
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SUBGRADE

LIME ROCK BASE

SOD PLANTING

NOT TO SCALE
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CAUTION: BIOFILTRATION SYSTEM
DO NOT REMOVE GEOTEXTILE COVER

Noguite la eubies iz geatestid

DO NOT PLACE SOIL ON TOP OF ENGINEERED
MEDIA OR COVER

Mo coldogue teerra e la parte uperior de ke cubverto profectorn

DO NOT STOCKPILE DIRT OR HAZARDOUS
MATERIAL UPSTREAM

Mo acumwiar tierra o materiaies petgrosas en of canal de drenape

CAUTION: This FecalPoint Blofdnmamon FyiEm [ an enginested Uonmestes fisstment
T3, I mint not ke compromised prior Lo sct vt ko by Comtruction Ecabervices. Do ot
Pemicve the protective grotestile

PRECALCION: FoculPoet Alofitrarion SYLET 3 LA s Rerre e trotiaien e che Ogesa e B

Lt CLiverlin Prolectons mo debw s pemmevichs o il Snlen o T ST AR SO TR g
Conitruction EroServions

ACTIVATION PREREQUISITES. IP = V
e FOCalPOINT

MUST BE STABNIZED Eht

AT Sy

e O PR b st CONSTRUCTION

STHEET/PARKING MUST DL SWEFT

R L L TR Sy e

O OF THE SWALT MUST BE

VEGETATED OF MULCHED

B ! e sy e g S ERVICES
P g e T e 4 i - e
COMNTACT COMETRULC THON ECOBERVICES RO ACTIVATION

L e oy iy iy iy

832.456.1000
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Keys to Success
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» Protect System During Construction

nstal

SERVICES:
I S I T T




Why Construction EcoServices

CRADLE TO GRAVE BUSINESS MODEL

A.k




® ®

OBSERVE> REFLECT>




QUESTIONS?




THANK YOU!

DAVID BATTS, LEED AP
Director, Stormwater Systems E c o
Construction EcoServices

oo [SERVICES|
VS.COIM

CONSTRUCTION




