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The West Houston Association
Sustainability Stars Program recognizes
qgualified applicants for investigating,
investing in, implementing, inspiring, and
innovating in sustainable development
in Greater West Houston. The goal of the
Sustainability Stars Program is to gather
insights into sustainable infrastructure
so that WHA's members and the public

recognize the value and challenges 1
associated with sustainable infrastructure | §
and development practices. - 2

Here are the winners display boards and
Droject overviews.







Bridgeland Purple Pipe
and Water Reuse System

Cypress, Texas

The integration of sustainable infrastructure was a

Bridgeland Purple Pipe and
major consideration when planning the Bridgeland
Water Reuse System
; development, an 11,400-acre master-planned
Project Owner: _f community in Northwest Harris County. The
Howard Hughes Corp. on behalf of : developer, Howard Hughes Corp., aimed to create a
Harris County WCID 157 " community that seamlessly blended natural features

with modern facilities and amenities while being

Project Engineer: Euvirn]]meuta]l}? conscious.

BGE, Inc.
BGE helped the developer achieve this goal by

Slstanabiity Xk incorporating more than 3,000 acres of lakes, trails,

HITEgTations 31 and parks into the design. The development’s vast
Project Type: areas of greenspace are supported by an innovative
Residential Community and and forward-thinking water reuse and purple pipe
Infrastructure system that reduces the community’s overall demand

for treated, potable (drinking) water.
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Top: Purple pipes are installed in a trench
in the Bridgeland development. The pipes
will carry non-potable water to irrigate
common green spaces, saving millions of
gallons of potable (drinking) water.

Bottom: A worker tightens a bolt linking
two segments of purple pipes together.

West Houston Association Sustainability Stars Program Application: Bridgeland Water Reuse System



The purple pipe
system uses
stormwater,

Cypress Creek, and
treated effluent

to fill its system of
iInterconnected lakes.
Water is then pumped
from the lakes into
the purple pipe
system to irrigate
common green areas.

Benefits

Bridgeland’s purple pipe system dramatically reduces the development’s need for
potable water, making the community more sustainable. If the purple pipe system
had not been implemented, Bridgeland would need to use hundreds of millions of
gallons of drinking water annually for irrigation. Last year, 437.5 million gallons of
non-potable water were pumped through the purple pipe system, with 58.5 million
gallons coming from treated wastewater and the remaining 379 million from the
adjacent Cypress Creek and stormwater that runs into Bridgeland’s amenity lakes.
The purple pipe system completely eliminates the need to use more expensive,
potable water to irrigate the greenspace.

Cypress Creek
Water Rights

Stormwater Treated Effluent

WATER REUSE SYSTEM

West Houston Association Sustainability Stars Program Application: Bridgeland Water Reuse System




If not forthe

purple pipe systemn,
Bridgeland would

spend more than

%1 million on potable
water for irrigation.

Setting aside its environmental benefits, Bridgeland’s water reuse

and purple pipe system have cost savings benefits. The development’s
treated wastewater, water rights from Cypress Creek, and

stormwater runoff provide sustainable sources of water. Drinking
water, meanwhile, is purchased from the local water authority
for $2.45 per 1,000 gallons of water. If Bridgeland did
not have a purple pipe system, it would need
to spend more than $1 million annually on

irﬂgatinn.

Houston communities that did not
originally include a purple pipe
and water reuse system are now
facing challenges as they try to
implement them retroactively.
These neighborhoods want to
implement purple pipe systems
because of the rising cost of
potable water and increasing
regulation of groundwater usage.
However, they must design a
system that circumvents existing

infrastructure and disturbs landscaping, which increases costs. The decision to

design Bridgeland to include the water reuse system from the start was forward-

thinking and economically sensible.

Additionally, the sustainability of the community has become a selling point to
potential home buyers. Now more than ever, Texans want to live in communities
that are environmentally friendly. By including a purple pipe system in Bridgeland’s
design, BGE is responding to residents’ sense of environmental responsibility and
stewardship.

Future Expansion

The water reuse system is operational in Bridgeland, but there are also plans for
expansion in the near future. BGE and Howard Hughes Corp. are developing

plans for an additional pump station to the lake system and another wastewater
treatment plant that treats wastewater to Type 1 standards and expanding the
purple pipe system. Currently, only about a quarter of the 11,400-acre development
is complete and occupied by residents. As the development expands, so will the
water reuse and purple pipe system.

West Houston Association Sustainability Stars Program Application: Bridgeland Water Reuse System
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PROJECT OVERVIEW

Local Permitting Entities:

» Harris County Flood Control District
* Harris County
» City of Jersey Village

Project Type: Public Infrastructure
Sustainability Stars:

* Investigation
* Investment

* Integration

Project Cost: $7 million
Site Size: 43 acres
Detention Volume: 400 acre-feet

Project Owner:
Harris County Flood Control District

Civil Engineer:
R. G. Miller Engineers, Inc.

Contractors:

= Serco Consfruction Group, Ltd.
» Apache Ecological Services, Inc.
» | andscape Professionals of Texas

Sustainability Features:

» Watershed Environmental Baseline

(WEB) Used for Planning
» bvaluated Water Quality Improvement

Opftions

» Ufilized Permanent Pool (Wet Boftom)

Detention Design

» Integrated Stormwater Quality
Treatment

» Mitigated Unavoidable Impacts with
Onsite Replacement of Habitat and
Aquatic Resources

» Planted Trees

» Constructed Trails (City of Jersey
Village)

SUSTAINABILITY STARS

JERSEY MEADOWS DETENTION BASIN

Flood Damage Reduction Benefits:

= 4,000 structures will have reduced or eliminated
damages from 1% annual chance, 24-hour event
» Base flood elevation reduced by up 1o 0.35 feet

INVESTIGATION

Project team used Harris County FHood Conftrol District
(District) design guidance and tools 1o evaluate potential

environmental impacts in the project area and fo identify
water quality enhancement alternatives. leam used the

District’s Watershed Environmental Baseline (WEB) Data
Summary lool (DST1), a GlS-based tool that reviews multiple
environmental resource databases, such as the National
Wetland Inventory, culfural resource surveys, hazardous
materials, fo identity potential impacts and to identify
water quality enhancement design alternatives based on
the project’s location within Disfrict-defined water quality
opporfunity regions.

Project team determined the project was located in d
"Moderate” opportunity region (yellow area in the figure
below). After an evaluation of alternatives a wet bottom
detention basin with water quality tfreatment wetlands was
selected as the preferred water quality enhancement
design alternative.

Harris Counly Boundary WQ Opporiuniiy Regions
= Little While Oak Bayou . _ | High
Project Site

While Cak Bayou

== Yoga! Grask Moderate

—

e Cole Creek | Limiteg

WEST HOUSTON ASSOCIATION
westhouston.org




INVESTMENT

The project team desighed the wet
pbottom basin with stormwater quality
freatment wetlands to filier and absorb
stormwater pollutants. Mitigation
wetlands (separate from the treatment
wetlands) were desighed to replace
existing non-jurisdictional wetlands
impacted by construction. A free
planting plan was developed as both a
park amenity for the City of Jersey Village
and fo the promote areas of
reforestation. These tfacilities reduce the
frequency of cyclic maintenance, like
mowing, providing habitat and aquatic
resource vdalues fo the watershed and

community, and promoting additional
evapotranspiration and infilfration of

stormwater runoff compared fto d
fraditionally desighned dry boftom
defention basin planted with just furt-
grass.

INTEGRATION

Consfruction of the Jersey Meadows Stormwater Detention
Basin project was completed in 2014. The project received

an awdard from the Houston Area Urban Forestry Council as
the 2014 Project of Year because of the extensive tree
planting that was completed.

SUSTAINABILITY STARS

WEST HOUSTON ASSOCIATION
westhouston.org




PROJECT OVERVIEW

STONEBROOK ESTATES

Local Permitting Enfity: Harris County / Harris
County Water Control Improvement District No. 119

Project Type: Residential Community (Single

Family, Muliitamily) & Infrastructure (Street/
Bridge, Wet Utility, Storm/Drainage)

Sustainability Stars:

* Investment * Integration
(Civil infrastruciure and lofs completed; homes

under construction) (approx. 52% complete as of [ttt S BT LR L SET

June 201/7)

Stonebrook Estates, a 51.4-acre single-family residential,

Project Cost: $11.4 million Site Size: 51.4 acres

low-impact development, is located near Tomball, Texas.

Development Size: 135 lots (2 lot sizes offered:
one 70 fi. wide by 125 fi. deep and the other 80 fi.

The 135 lot development consists of 80 completed homes,

wide by 130 ft. deep) with an average sales price over $500,000. Stonebrook
Project Owner: Terra Visions, LLC, Randy Jones, was developed with LID/Gl amenities in mind and a hybrid
Managing Member stormwater management system, which uses natural
Project Engineer: R. G. Miller Engineers, Inc., drainage systems coupled with fraditional storm sewers to
Angela Howes, P.E. adequately direct stormwater around and away from the
Additional Engineer (LID component): homes. The hybrid drainage system received 12 inches of
Aguirre & Fields, LP., Steve Albert, P.E. rain during the 20146 Tax Day Flood, equivalent to the 100-
T (e[l | AL LRI DI IV el o3 Year event, and performed as designed with no flooded
swales, Linear Detention, bBiofiltration Systems, structures in the development.

MNatural Drainage System)

Figure 1: Naifural drainage systems alter site runoft
and can reduce the amount of detenfion required

to comply with local floodplain regulations.

Traditional Drainage

Matural Drainage

e ﬂﬂﬂl- 1.9 acres 514 acres

Detention Ree OS50/ M B35 a1 f e ELA7 be-f f & .-::."'_.:._

Image Credit: M. Bloom

Low-Impact Development (LID) is a ferm used fo
describe a land planning, and engineering design

approach to manage stormwafter runoff as part of
green infrasfruciure. LID emphasizes conservafiion

and use of on-site natural features fo protect wafer
quality.

Green Infrasiructure (Gl) is an approach o waiter
management that protects, restores, or mimics the
natural waier cycle.

SUSTAINABILITY STARS

<\
J '\

NARRATIVE

Adopted in 2011, Hams County's Low Impact

Development and Green Infrastructure (LID/GI) Design
Criteria provides a detailed policy framework that allows

developers to obtain development permits when using
LID/GI in unincorporated areas of the county.

Stonebrook Estates was one of the first LID projects in
Harris County. Terra Visions, LLC chose to employ the LID
fechnigues as an infegral part of the community's
overall amenity, rather than using a detention pond
alone, at the far side of the development approach.
Using LID/GI, Terra Visions' engineers designed and had
constructed the entire sife’s drainage system for nearly
half of fthe typical cost of a fraditional storm
sewer system and preserved developable land.

“The Idea was to be different. We chose fo use the

facility as landscaping and give It d look that's not a
fypical ditch.” — RANDY JONES, PRINCIPAL, TERRA VISIONS, LLC.

Stonebrook Estates’ entry is infended tfo serve as d
gateway to the homes. A key feature of Stonebrook
Estates’ LID/GI approach is a bio-swale, creating the

WEST HOUSTON ASSOCIATION
westhouston.org



welcoming green space at the entrance fo the
development.

The LID/GIl amenities provide homeowners with
Increased green space, d trail system and a water
feature that naturally guides stormwater to two 50-
foot-wide deftention channels that filter the flows to

an interior detention basin. The basin then releases
the water at a rate and quality that is safe for the

surrounding environment.

INNOVATIVE WATER-MANAGEMENT FEATURES

« Natural Drainage System. Stonebrook’s

natural drainage system mimics the natural flow
of water across a green landscape. It directs

stormwater info linear and lake-style detention
basin. Then stormwater is slowly released to
nearby watersheds.

N Engineered Soils. The first inch of stormwater
runoff from the development is directed through
engineered soill filters (biofiltration) that remove
pollutants from the stormwater and ensures that
the community complies with local post-
consfruction stormwater quality management
regulations.

W Curb Cuts and False-back Inletfs.
Stonebrook's roadways are cross-sloped and

use “false-back inlets” along the curbs to drain
stormwater info bio-swales, rather than

fraditional storm sewer pipes.

ADDED VALUE

Terra Visions LLC describes the LID features as an

essential part of the community’s sense of place.
The developer attributes the success to the

community's complete blend: a private street—a
gated community, and well landscaped with LID

components right outside your front door.

R.G. Miller Engineers estimated that the natural
drainage system reduced the site detention
requirement by 24 percent. Stonebrook's natural
drainage system was fested during the Tax Day
Flood of April 2016, when the community received
12 inches of rainfall in a 24-hour period (an amount
equal to the area’'s 100-year rainfall). Stfonebrook’s
drainage  system  performed befter  than
anficipated, with the stormwater staying in the
system and not flowing info the streets or yards. The
natural drainage system captured and directed the
rainfall and runoff correctly, and the linear and lake

-like detention basin successfully released the
design flow to the nearby channels and bayous.

SUSTAINABILITY STARS

» Low-impact

e Natural

~her

)\

Photo ﬁruﬁdéd by Terra ."Jis.iﬂns. LLC

-
-

BENEFITS

development principles

present the opportunity to fulfil market
demand for communities that are

environmentally friendly. Natural drainage
systems credte linear green spaces that can
anchor frails and water features that are
desired by homeowners. Green Infrastfructure
s a key component of a well-rounded
community desirable fo homebuyers.

drainage systems can cut

drainage facilities costs. By changing the
site’s runoff characteristics, natural drainage
systems can reduce detention reguirements,
while reducing drainage cosfs because
swales generally cost less than sewer pipes.

N Green Infrastructure can mitigate risk

and avoid losses. Stonebrook Estates has
already survived several floods. The Green
Infrastructure In this community is effective
and has profected its homeowners.

WEST HOUSTON ASSOCIATION
westhouston.org









*  (Cross Creek RancH PoLisHING PonND

ProJECT OV

SUSTAINABILITY STARS AWARDED: INVESTIGATION, INVESTMENT,

NTEGRATION & INNOVATION )
PROJECT TYPE: RESIDENTIAL COMMUNITY & INFRASTRUCTURE 5...‘
_OCAL PERMITTING ENTITY: TEXAS COMMISSION ON

- NVIRONMENTAL QuALITY, CITY OF FULSHEAR
PROJECT COST: CONFIDENTIAL

SITE Size: 45 ACRES (IMMEDIATE PROJECT)
3,200 Acres (ENTIRE COMMUNITY) =
PrROJECT OWNER: FORT Benp County MUD 169, JOHNSON '_
DEVELOPMENT (CORPORATION

PROJECT ENGINEERS: BGE, INC. (ENGINEER) &
SWA Group (LANDSCAPE ARCHITECT)

/ ey ==\

SUSTAINABILITY FEATURES:
3-PART WATER TRANSECT

Designed as a 4b-acre wetland
treatment basin, the Polishing
Pond is the start of a three-part
water management transect where
community eflluent is captured
and treated, sent to an extensive
naturalizedsystemofbioremediating
polishing lakes, and then slowly
discharged into a meandering
three-mile long creek restoration.

45

ACRES

LAKES AT CROSS
CREEK

Along the journey, thoughtful
site design promotes reduced
water use by plant selection and
designated no irrigation zones,
improved water quality through
the wuse of linear bioswales

IRRIGATION

R A N C H

and wetlands, re-purposing “

of vastewere for 'f”ﬁ?ch?pe WATER TREATMENT PROCESS

Irrrigation, an re-establisning B e . soo v

stream equilibrium through CROSS CREEK

fluvial geomorphology principles.

*
S| ST HOUSTON ASSOCIATION EST HOUSTO WESTHOUSTON.ORG

Leadership in Quality Growth




StAR REVIEW

v
L

/ENT STAR

PoLISHING PoOND CoMMUNITY CONNECTIONS

The Polishing Pond is particularly innovative in its engineering To provide broad resident access, community connector trails
pass by the eastern edge and meandering nature trails seamlessly

thread between and around varied habitats. Boardwalk and
overlook crossings have also been added for additional mid-basin
access and are complimented by educational signs. In addition to
biological treatment, the signage focuses on site accommodations
for neo-tropical migrants and community birding opportunities.

approach. Effluent being discharged from the site ultimately drains
into Oyster Creek, one of the Texas Commission on Environmental
Quality’s historically listed impaired streams. As such, any discharge
should essentially be devoid of biologically impaired pollutants
and high concentrations of oxygen. Standard treatment practices
typically utilize mechanical treatment systems to process and clean
community effluent. These systems incorporate several concrete
basins and various pieces of equipment that require enormous power
supplies and large impervious footprints with few external benefits.

INVESTIGATION INNOVATION STAR

7 15 19

N || Pl K

Nitrogen Potassium
14.007 39.098

1
1
1
1
20 12 <
1
l
1
I
1
1

Ca Na i

Calcium Magne- Sodium
40.078 24.305 22.990

/n || Cu

Zinc Copper
65.38 63.546

OPEN WATER

WETLAND EDGE UPLAND FOREST

LAF Case Study

Shortly after construction, studentsfromTexas A&M becameinterested
in the treatment process and did a case study on the project for
the Landscape Architectural Foundation. Field samples were taken
and lab tests were run. The data supported water quality goals by
showing reductions in the concentrations of nitrogen, phosphorous,
potassium, calcium, magnesium, sodium, zinc, copperand manganese.

EcoLoaicaL OASIS

While carefully crafted for engineering purposes, the ecological
framework has become an ecological oasis for residents and wildlife.
Native naturalized plantings have been extended beyond the aquatic
shelves to create varied habitat zones and recreational opportunities.
Originally dry, designers recognized an unique ecological opportunity
and planted numerous Bald Cypress within the dry basin banks. As
effluentfromnewhomesreachedthesite,waterlevelsrosetostaticlevels
and submerged trees to create iconic Cypress trees in standing water.

Immersive Experience

The success of the project is best defined not by numbers, but by
experience. Early morning or late evening walks through the site reveal
dartingbirds,animalchorusesattheedges,strikingtreesilhouettes,and
footsteps treading lightly through nature. A site where functionis high
butemotional connectivity creates enduring respect for sense of place.

*
SuTAABLITY STars ESTHOUSTO WESTHOUSTON.ORG

ASSOCIATION
Leadership in Quality Growth




e QUEENSTON MANOR

APARTMENT HOMES

ProJECT OVERVIEW

SUSTAINABILITY STARS AWARDED:

PrOJECT TYPE: LID

NSPIRATION STAR, INTEGRATION STAR,
NVESTIGATION STAR, & INVESTMENT STAR

| ocAL PERMMITTING ENTITY: HARRIS COUNTY

ProJECT CosT (LID FeaTURES): $799,500

Site Size: /.4 AcRrEs

PROJECT OWNER: ACADEMY

PROJECT ENGINEERS: EHRA

DEVELOPMENT

~NGINEERING

SUSTAINABILITY FEATURES: USE OF MULTIPLE
L ID TECHNIQUES YIELD REDUCTION IN THE
OVERALL DETENTION STORAGE REQUIREMENT
AND VALUABLE ACREAGE TO BE REGAINED

FOR DEVELOPMENT USING BEAUTIFIED

SWALES THROUGHT  THE

BENEFITS & ADDED VALUE

COMMUNITY.

The Queenston Manor LID solution is
designed to look just like any other apartment
project. The areas between apartment
buildings would have been grass-filled open

space even without LID. All

residents likely

see is an attractive lawn. That was exactly the
goal behind the placement ot the stormwater
raingardens and the plant and grass choices
withn them. The same goes for the cisterns
beneath the property's parking spaces.
Queenston Manor is an example of ordinary

WEsT HousToN ASSOCIATION

SUSTAINABILITY STARS

looks but exceptional stormwaterengineering.

SpeciAL TERMS DEFINED:

LID: Low-Impact Development is a term
used to describe a land planning and
engineering design approach to manage

ter runoft within green infrastructure.
LID  mi

StOormwa

drainage

*

EST HOUSTO

ASSO

Leadership i

IIIIIII
n Quality Growth

mics  natural  pre-development

flows by slowing stormwater runoft.

WESTHOUSTON.ORG



StAR REVIEW
* INVESTIGATION STAR * INTEGRATION STAR

"HRA's  Engineers, Planners, and The LID elements included 4 rain
Hydrologists developed a LID solution gardens, 11 permeable paver parking
to literally save the project after areaswith underground cisterns, and
industry detention standards wouldn't 3 outtall locations, all connected with
do. By analyzing the storage capacities maximum 6" diameter PVC pipes.
and release rates of the LID features,
it was determined tvhat raingardens
nositioned between apartment bgildhgs, M
oervious pavement parking areas, EHRA Engineering participated in the
and a final end-of-system raingarden  Houston-GalvestonAreaCouncil(H-GAC)
to further slow stormwater runoff "Designing for Impact" program
would adequately serve the site. The consisting of a lecture, site
ID solution allowed for 2 additional tours, and a printed guide to LID
ouildings (48 more apartment units) and  techniques and projects in the
associated parking to be put on site. Greater Houston area. H-GAC
recognized that Queenston Manor's
*INVESTMENT STAR ID solution included innovative
adaptations of established LID

HRA's LID solution was modeled usi

oractices tailored to Houston's

PA-SWMM  software  and  incluc

a system of 54 drainage nodes
and links, and 3 outfalls into

the  adjacent HCFCD  channel.

WEsT HousToN ASSOCIATION
SUSTAINABILITY STARS

WESTHOUSTON.ORG

Leadership in Quality Growth




% BRIDGELAND CREEK PARKWAY SECTIONS /7 & 8

BRIDGECAND

5 {;’l‘/}/t

-cT Qv

-RVIEW

SUSTAINABILITY STARS AWARDED:
* NVESTIGATION STAR

* NVESTMENT STAR

PROJECT
and Infr
OCALP

1YPE: Residential Community

astructure

ERMMITTING

City of Houston, TxDOT

PROJECT

SUSTAINABILITY FEAT

» Bio-Retentio

- False
* Veget
* Veget

inlets
ated Filter

PrOJECT CosT: $5.5 million
SITE SIZE: 24 Acres
PROJECT OWNER: Bridgeland
Development LP

~NGINEERS:
SWA  Group (La

HR Green, Inc.

URES:

n & Engineered Sail

Strips

ated Swale

WEsT HousToN ASSOCIATION
SUSTAINABILITY STARS

ndscape Architect)

SPEC
L ow-

a cleaner

AL TERMS

D

mpact Deve

describe a land
design approach to manage stormwater
runoft as part of green infrastructure,

ENTITY: Harris County,  LID emphasizes conservation and use of
on-site natural features to protect water
quality. Green initiative is a term used
to describe any initiative that will create
and healthier environment.

N.T.S. (D Swa-

HRGr¢

-FINED.

opment is a term used to

olanning, and engineering

*

EST HOUSTO

S SOCIATI
Le d ship in Qu lnG t/

CONCEPTUAL LAYOUT

WESTHOUSTON.ORG



StAR REVIEW

INVESTIGATION STAR INVESTMEN AR

With a goal to enhance the community's The Bridgeland Creek Parkway project
natural environment within the Cypress Creek implements  sustainable  stormwater
Watershed, Bridgeland Development LPchose management concepts throughout the
to explore "green initiatives," in the design for project area to provide the desired level
two sections of Bridgeland Creek Parkway of storm water conveyance and flooding
through Prairieland Village. rotection within the street system.

Bridgeland Development LP partneredwithHR  The implementation of the "greeninitiative'
Green to develop low-impact and stormwater design concepts, consisting of 18 bio-
quality alternatives to be incorporated into swales and approximately 88,000 cubic
the design for Bridgeland Creek Parkway. feet of storm water storage, in conjunction
with the neighborhood roadwayswithfalse
inlets and minimal storm sewer, results in
the preservation and enhancement of the

Prairieland Village characteristics

HR Green developed multiple concepts to
pe evaluated, and the final alternative used
alse inlets that have an orifice directing flow
nto bio-swales, allowing for infiltration anc
sediment control prior to entering the bio-cel .

REW OR FLANGE TYPE CAPPED OBSERVATION/CLEAN OUT-
5SOLD VG APE INSTALLED A7 BOTH ENDS OF THE SYSTEM KD SCREW OR FLANGE TYPE CAPPED
ATALL SO'INTERVALS FOR THAN 100 . VARIES - REF. PLANS " OBSERVATION/CLEAN OUT
6" DIA. SOLID PVC PIPE AT BEND

PHASE | TEMPORARY PERFORATED PIPE
WITH FILTER SOCK FOR DRAINAGE UNTIL
BIORETENTION SYSTEM IS FULLY INSTALLED.

TEMPORARY PONDING DEPTH
18750 4" THICK Stoee ), 12° MIN, - 21" MAX.
CONGRETE COLLAR 41 79 ARl
271
°

i~ ~SLOPE VARIES - 5 'SLOPE VARIES
5% -2

X hodle7dodoedoeddedededed el

PSS A 7 8.7 4 AP 4

\—FLOWLINE OF UNDERDRAIN 33"
. . BELOW TOP OF BIORETENTION CELL
UNCOMPACTED SUB-GRADE ENGINEERED SO HEDIA - 50% 8 PERFORATED SOLID PVC
SHARP SAND, 20% S UNDERDRAIN PIPE
COPOST APSURD ONTOR 3"OF AGGREGATE UNDER PIPE
'AFTER SOIL PLACEMENT 8" SOLID PVC PIPE
S5°45° PEA GRAVEL UNCOMPAGTED SUB-GRADE UNDERDRAIN OUTFALL
BRIDGING AGGREGATE MECHANICALLY SCARIFY FULL WIDTH AND
oA

LENGTH OF BIORETENTION CELL T

NON-WOVEN GEOTEXTILE FABRIC #-1);" PEA GRAVEL AGGREGATE 69" DEPTH. COMPACT TO 80% SPD

FALSE INLET BASED ON CITY
‘OF HOUSTON TYPE C' INLET
MOSS ROCK SLAB FOR FLUME
SIDE WALL 1830" THICKNESS
VARIES - REF. PLANS
2 MIN. - 6 NAX.

BENEFITS & ADDED VALUE SR [T

12" CONCRETE FOUNDATION
SAME SIZE AS FALSE INLET

MOSS ROCK SLAB FOR FLUME STEP 814"
THICKNESS - 1 PIECE FULL WIDTH PER STEP

FALSE CURB INLET FLUME
72°=1

UNCOMPACTED SUB-GRADE ENGINEERED SOILMEDIAL 60% 8" PERFORATED SOLID PVC
SHARP SAND, 20% SANDY LOAWM, ]
1 COMPOST APPLIED ON TOP. 3" OF AGGREGATE UNDER PIPE
AFTER SOIL PLACEMENT MECHANICALLY SCARIFY FULL WIDTH AND
UNCOMPACTED SUB-GRADE LENGTH OF BIORETE!

BRI AGREGATE 65" DEPTH. COMPACT TO 80% SPD

ne project embraces a sustainable \ \

40" MIN " STREETSIDE SLOPE " BIORETENTION CELL "
BERMUDA GRASS ADJACENT SEEDED AND POTTED PRARIE GRASSES & POTTED PRAIRIE AND WETLAND 'SEEDED AND POTTED PRAIRIE GRASSES
TO PARKWAY AS WILD FLOWERS AS Bl PLANTS TO FILTER DRAINAGE /AND WILDFLOWERS AS BACKDROP
A CLEAN EDGE BETWEEN AGORESSIVELY SPREADING
BERMUDA GRASS AND BIORETENTION CELL

and low impact design philosophy by i - - ——
implementing a sustainable stormwater N e oo
conveyance and flood protection system

with bio-swales.  When  compared

with a conventional stormwater conveyance

system, this 'greeninitiative’ systemrecognizes

multiple benetits:

GULF COAST MUHLY MUHLENBERGIA CAPILLARIS - IS A 1%-3 FT., PERENNIAL GRASS WITH A
LARGE, AIRY, MUCH-BRANCHED SEED HEAD UP TO HALF AS LONG AS THE ENTIRE PLANT. THE

DWARF BUTTONBUSH CERHALANTHUS OCCIDENTALIS SUGAR SHACK - IT'S A SPIKELETS ARE PURPLE. IN THE FALL THE PLANT TAKES ON A FEATHERY, DEEP PINK HUE.

DELICIOUS SHRUB, WHICH REACHES JUST 3 TO 4 FEET HIGH AND WIDE. THIS

RATTLESNAKE MASTER ERYNGIUM YUCGIFOLIUM - WAXY-GREEN SHRUB TOLERATES WET SOIL, MAKING IT A GOOD CHOICE FOR POORLY DRAINED

FOLIAGE LENDS THE PLANT ABIT OF AN UNUSUAL APPERANGE, AND AREAS OR RAIN GARDENS. IT IS ADAPTABLE, HOWEVER, AND CAN ALSO TAKE

DRY SOIL ONCE ESTABLISHED. THAT SAID, IT DOES BEST IN EVENLY MOIST LITTLE BLUESTEM SCHIZACHYRIUM SCOPARIUM - THE HEIGHT WILL

mﬁﬂﬂ‘fgﬁ:'%ggﬂsﬁéEI'_-?"V‘&‘EL'I‘_SGL"(‘]AVC ﬁ:gn 2”: 'F’_“r #ﬂ g’ff GROUND. IT PREFERS FULL TO PART SUN. ITS COMPACT SIZE MAKES PRUNING IT VARY FROM ONE FOOT UP TO THREE OR FOUR FEET, DEPENDING ON SWITCHGRASS PANICUM VIRGATUM - SWITCHGRASS IS ONE OF THE
A STIFE ERECT STEM THAT IS UNBRANCHED EXCEPT A:r THE TOP. UNNECESSARY IN MOST SITUATIONS, BUT IF YOU DESIRE YOU CAN TRIM IT IN THE THE SOIL AND RAINFALL IT RECEIVES. IT IS A BLUE-GREY COLOR IN DOMINANT SPECIES OF THE TALLGRASS PRAIRIE, BUT ALSO GROWS
SPRING, BEFORE IT'S FLOWER BUDS ARE SET. SPRING THROUGH THE SUMMER. DURING THE LATE SUMMER AND ALONG ROADSIDES WHERE MOISTURE IS PRESENT. SWITCHGRASS IS
EARLY FALL, THE SEEDS BEGIN TO MATURE, BECOMING WHITE AND 3.6 FT.. FINELY TEXTURED, REDDISH PURPLE SEEDHEADS AUG-OCT.
FUZZY. BY LATE FALL AND EARLY WINTER THE GRASS IS FALL COLOR IS PALE YELLOW LASTING THROUGHOUT THE WINTER.
UNMISTAKABLE - RICH BRONZE-COLORED STEMS SPORTING THEIR
WHITE, FUZZY HEADS.
t t . | ‘ t t .
/4 ! 3 4 4 4 ® * A \ 2 INDIAN BLANKET GAILLARDIA PULCHELLA - FIREWHEEL OR INDIAN BLANKET GROWS
b > doNel A\ 3 P 1-2 FT. TALL. THE WELL-KNOWN FLOWER HEADS ARE 1-2 IN. ACROSS WITH A RED
- 71 \ N . ) CENTER AND A YELLOW OUTER BAND. OCCASSIONALLY THE THREE-CLEFT RAYS ARE
) Vi | N /o \ ; SOLID ORANGE OR YELLOW. THE DISK FLOWERS IN THE CENTER ARE BROWNISH RED.
BLACK-EYED SUSAN RUDBECKIA HIRTA - COARSE, ROUGH-STEMMED WILDFLOWER 3 , " {0 e A FIRMNO. F-16690
° ° WITH DAISY-LIKE FLOWER HEADS MADE UP OF SHOWY GOLDEN-YELLOW RAY 3 . R b v T\ - INTERIM SEAL
FLOWERS, WITH DISK FLOWERS FORMING A BROWN CENTRAL CONE PRAIRIE BLAZING STAR OR GAYFEATHER LIATRIS PYCNOSTACHYA - THE STEMS OF THIS . 7 3 \ N \ * AVENUE SUTE 75| FOR REVIEW ONLY
SHOWY PERENNIAL ARE 2-5 FT. TALL, AND NEARLY HALF OF THIS IS THE FLOWER SPIKE. - 2 \ o A ST X X AN HOUSTON, TX77042| NOT FOR CONSTRUCTION
° I " 3 . . X X HARRIS COUNTY M.U.D. 418 & 490
rese rves -t e Com m u n |ty S n atu ra - | | ‘ | o

PART WITH LONG LEAFLESS STALKS BEARING FLOWER HEADS OF 3-7 YELLOW OR 4 ‘ | FAX:7139650044 |  BY:PETER J. HUINKER, P.E.
YELLOW AND RED-BROWN, DROOPING RAYS SURROUNDING A LONG, RED-BROWN ; P.E. REGISTRATION NO. 117372
CENTRAL DISK. IT'S SOMBRERO-SHAPED FLOWER HEADS, ARE USUALLY 1/ FT. TALL 1 Y 4 DATE:11/7/2017

BUT CAN REACH 3 FT. FLOWER PETALS RANGE FROM DARK RED AND YELLOW, TO 3 HRG JOB# 170461

B ARl TS e T N D TS24 02 » BRIDGELAND CREEK

MEXICAN HAT RATIBIDA COLUMNIFERA - A PLANT BRANCHED AND LEAFY IN LOWER £ “ Hm PH: 713.965.9906
NOTE: CITY SIGNATURES VALID FOR ONE YEAR ONLY

AFTER DATE OF SIGNATURES

CITY OF HOUSTON

% L2 . 3 s e . ’ ) X § 1 I il
; ! : RN ol T \ T v g < I A~ A ) { DEPARTMENT OF PUBLIC WORKS AND ENGINEERING
> f ' Y \ f A 5 ’ ¢ | ¥ (WATER TRAFFIC & TRANSPORTATION

WASTEWATER [STORM WATER QUALITY.

STORM FACILITIES

STREET & BRIDGE

BUTTERFLYWEED ASCLEPIAS TUBEROSA - BUSHY, 1% -2 FT. PERENNIAL THE 3 / |
'YELLOW-ORANGI ORANGE FLOWER CLUSTERS, 2-5 INCHES AROUND, ARE \ p ’ ¢ O I A FILE NO: FOR CITY OF HOUSTON USE ONLY
AT T T O T FLOERIG STEM.THE ABUNDANCE OF ST LANCE-SHAPED v . tat 3 Z » N INDIAGRASS SORGHASTRUM NUTANS - INDIANGRASS IS WIDELY USED IN LARGE
FOLIAGE PROVIDES A DARK-GREEN BACKDROP FOR THE SHOWY FLOWER HEADS. : ; % 5 SCALE ROADSIDE PLANTING AND REVEGETATION, PRAIRIE RESTORATION,
COREOPSIS COREOPSIS LANCEOLATE - GROWS IN SMALL CLUMPS BUT FORMS ; : RANGELAND IMPROVEMENT, AND EROSION CONTROL PROJECTS SINCE IT DRAWING SCALE
EXTENSIVE COLONIES. IT IS 1-2%, FEET TALL AND HAS LEAVES 3-4 INCHES LONG. THE i LA GROWS WELL ON DISTURBED SITES. FROM AUGUST THROUGH OCTOBER, IT
YELLOW, DAISY LIKE FLOWERS OCCUR SINGLY ATOP LONG, STALKS. : < PRODUCES FLOWERS AND SEEDHEADS THAT APPEAR GOLDEN IN THE HORZ: NA
MOSS ROCK SLABS SUNLIGHT. CAN GROW IN A WIDE RANGE OF SOILS, BUT PREFERS RICH, VERT: NIA
SILTY-LOAMS IN FULL SUN. TOLERANT OF DROUGH, COLD, ACIDITY, SALINITY
AND HEAVY CLAY SOILS. THIS GRASS AVERAGES 3-5' TALL WITH 3 SPREAD.

PLANT MATERIAL

SHEET NO. 78 of 85

WEsT HousToN ASSOCIATION

EST HOUSTO WESTHOUSTON.ORG

SUSTAINABILITY STARS ASSOCIATION

Leadership in Quality Growth
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SUSTAINABILITY STARS

EST HOUSTO

WHA hopes that you will reach out to us so
We can recognize you as an early adopter
of these practices.

Visit our webpage below to submit an
application before the August 1st deadline!
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https://westhouston.org/sustainability-stars/






