Geotextile fabric liner is a synthetic geotextile mat that can be used to line excavated runoff ditches.
The material mesh size allows to water pass, but will prevent vegetation from growing up through the
matting and reducing flow capacity. It is u.v. stabilized and can be covered with a layer of large
gravel/rubble. Material is installed by rolling out over the excavated ditch, tamping down, and securing
using anchor pins. The material selected for this application is designed to be used in waterways and will
withstand the expected shear stresses.

Geotextile erosion control material is made from polymers and is u.v stabilized. This material is used to
cover steep exposed slopes, or slopes where vegetation is expected to be sparse. The material aids in
reducing surface erosion by providing a permanent ground cover that will protect soil surface from rain
drop displacement, increase surface shear stress resistance, and thus reduce kinetic energy along
ground surface. The material is applied by anchoring into an excavated trench at the top of the slope and
rolling the fabric down slope and anchoring it to the ground using soil staples. The slope to be treated will
be prepped prior to application to insure that the fabric is in direct contact with the ground surface. This
material has mesh size that allows grasses and other herbaceous plants to grow up through the mat
without tearing the fabric.

Grassed swales are shallow grass-covered hydraulic conveyance channels that help to slow runoff and
facilitate infiltration. The suitability of grassed swales depends on land use, soil type, slope,
imperviousness of the contributing watershed, and dimensions and slope of the grassed swale system. In
general, grassed swales can be used to manage runoff from drainage areas that are less than 4 hectares
(10 acres) in size, with slopes no greater than 5 percent. Use of natural, low-lying areas is encouraged
and natural drainage courses should be preserved and utilized.

Green roofs consist of an impermeable roof membrane overlaid with a lightweight planting mix with a
high infiltration rate and vegetated with plants tolerant of heat, drought, and periodic inundations. In
addition to reducing runoff volume and frequency and improving runoff water quality, a green roof can
reduce the effects of atmospheric pollution, reduce energy costs, and create an attractive environment.
They have reduced replacement and maintenance costs and longer life cycles compared to traditional
roofs.

Infiltration Trenches are trenches that have been back-filled with stone. These trenches collect runoff
during a storm event and release it into the soil by infiltration. Infiltration trenches may be used in
conjunction with another storm water management device, such as a grassed swale, to provide both
water quality control and peak flow attenuation. Runoff that contains high levels of sediments or
hydrocarbons (i.e. oil and grease) that may clog the trench is often pretreated with other devices such as
grit chambers, water quality inlets, sediment traps, swales, and vegetated filter strips.

Native grasses can be be contained in hydromulch mixture and applied to targeted areas. The grasses
should be selected based on the species’ ability to propagate in the site’s physiographic conditions, to
provide surface cover of soils, increase tensional strength of soils and not require maintenance past the
grow in period. A hydro-seed unit will be used to hydraulically disperse grass seed. The mixture will
include a geo-binding agent to aid in mixture stickiness, soil amendments, mulch, and grass (seed and/or
stolons).

Wailupe Stream: Watershed Based Plan June 2010
Pollution Control Strategies B-13



Permanent seeding is used to establish vegetative grass cover that will prevent soil detachment by
raindrop impact, reduce sheet and rill erosion, and stabilize slopes and channels. Permanent seeding can
be used in conjunction with erosion control blankets and mats to provide both temporary and permanent
erosion control. Perennial grasses, when used with turf reinforcement mats, provide the fibrous root
network that anchors the channel linings. These treatments can greatly increase the maximum
permissible velocities and are very useful in stabilizing channels and grass-lined channels.

Porous (Permeable) pavement is an alternative to asphalt or concrete surfaces that allows storm water
to drain through the porous surface to a stone reservoir underneath. The reservoir temporarily stores
surface runoff before infiltrating it into the subsoil. The appearance of the alternative surface is often
similar to asphalt or concrete, but it is manufactured without fine materials and instead incorporates void
spaces that allow for storage and infiltration. Underdrains may also be used below the stone reservoir if
soil conditions are not conducive to complete infiltration of runoff.

Rain barrels and cisterns harvest rainwater for reuse. Rain barrels are placed outside a building at roof
downspouts to store rooftop runoff for later reuse in lawn and garden watering. Cisterns store rainwater in
significantly larger volumes in manufactured tanks or underground storage areas. Rainwater collected in
cisterns may also be used in non-potable water applications such as toilet flushing. Both cisterns and rain
barrels can be implemented without the use of pumping devices by relying on gravity flow instead. Rain
barrels and cisterns are low-cost water conservation devices that reduce runoff volume and, for very small
storm events, delay and reduce the peak runoff flow rates. Both rain barrels and cisterns can provide a
source of chemically untreated “soft water” for gardens and compost, free of most sediment and dissolved
salts.

Vegetative filter strip. A vegetated section of land designed to accept runoff as overload sheet flow from
upstream development. It may adopt any natural vegetated form, from grass meadow to small forest. The
dense vegetative cover facilitates pollutant removal. A filter strip cannot treat high velocity flows and is
generally recommended for use in agriculture and low density development. A vegetated filter strip differs
from a natural buffer in that the strip is not natural; rather, it is designed and constructed specifically for
the purpose of pollutant removal. A filter strip can also be an enhanced natural buffer, however, whereby
the removal capability of the natural buffer is improved the rough engineering and maintenance activities
such as land grading or the installation of a level spreader. A filter strip differs from a grassed swale in
that a swale is a concave vegetated conveyance system, whereas a filter strip has a fairly level surface.
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Design Considerations

The proper selection and successful design of structural practices for storm water quality enhancement is
the first priority of storm water management. The cost effectiveness of each control has to be considered
and measured against the actual environmental benefits realized. Design objectives can be stated as in
terms of technology (i.e. by specifying a particular control device) or in terms of quantitative effect (i.e. by
specifying a required degree of control or a maximum allowable effect). The addition of water quality
considerations in the design of management practices has created a shift from capturing peak flows
during flood events to a continuous long-term rainfall-runoff design volume approach and the pollutant
loads associated with these volumes. To treat the bulk of the pollutant loads from storm water runoff, a
treatment volume that is designed to capture the initial component of the storm water runoff is essential.

The general design for implementing many management practices will need to take into consideration
proper site suitability, drainage area, land availability, construction material selection, and maintenance
requirements. Specific features will need to be considered for each management practice, some of which
are listed in Table 1. This table presents general key considerations for each management practice. Each
structure will require an engineering design prior to installation to insure the design is feasible for the site
conditions. Feasibility of designs requires detailed analysis through an engineering process that takes into
consideration all physical aspects of implementation, such as hydrology and geography.

Table 1. Design Considerations for Recommended Management Practices

Management
Practice

Sizing Considerations
¢ Sizing of unit function of
design hydrology and
sediment sizes of influent.

Design Considerations

e Located within 15 ft. of paved surface to allow access

Baffle box .
for maintenance

e Securing method

¢ Regevetation

e Types of plant

e Anchoring device selection

¢ Additional stabilization and protection works (other than
coir logs)

Coir logs e Site specific

e Hooded outlet
Curb inlet baskets e Sediment volume o Filtering variety
¢ Maintenance frequency

¢ For both water quality and storm water attenuation

Extended detention
basin

e Drainage area

e Slope

e Soils/Topography
e Groundwater

¢ Pretreatment/Treatment

o Filter fine terrigenous sediment
e Conveyance

¢ Maintenance Reduction

e Landscaping

Good housekeeping
practices

N/A

N/A

Grass swale

Drainage area
Slope
Soils/Topography
Groundwater

e A parabolic or trapezoidal cross-section with side
slopes no steeper than 1:3

¢ Most effective when used in conjunction with other
practices, such as wet ponds, infiltration strips,
wetlands, etc.

¢ Both the top and toe of the slope should be as flat as
possible to encourage sheet flow and prevent erosion
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Management

Practice

Sizing Considerations

Green roof — Green .
grid .

Site specific
Maximum weight load

Design Considerations
Types of plants
Maintenance requirements
Disability access
Liability Issues
Architectural accents

¢ Drainage area

¢ Slope

e Soils/Topography
e Groundwater

Infiltration trench

Native soils are excavated and replaced with an
improved soil mixture column

Can be used in extremely narrow spaces
Conveyance

Maintenance Reduction

Landscaping

Invasive species

control o Site specific

Types of plants

Time scale

Equipment needed
Maintenance requirements

Modular wetland e Drainage area

Type of plants

First flush

Conveyance
Maintenance Reduction
Landscaping

Natural/Native

vegetation o Site specific

Types of plants
Maintenance

e Used in a wide variety of land
use settings

¢ Overflow parking areas or
other areas such as fire lanes
with low traffic loads

e Load bearing

o Slope/Topography

Porous pavement

Native soils on the site should be conducive to
infiltration, with an infiltration rate at least 0.3
inches/hour

Not to be used in areas with a slope > 15%
Seasonal high water table should be at least 3 feet
below grade

Roof

Water demand
Rainfall Pattern
Capacity
Overflow Device

Rain barrels

Modify downspout to barrel inflow site
Screened inflow design

Outflow hose/barrel connection

Keep hose above barrel rim

¢ Drainage area

¢ Slope

¢ Soils/Topography
e Groundwater

Retention pond

Pretreatment/Treatment

Filter fine terrigenous sediment
Conveyance

Maintenance Reduction
Landscaping

¢ Drainage area
Subsurface storage e Groundwater level
¢ Available land

Many types of material including galvanized metal,
reinforced concrete or synthetic compounds or any pre-
manufactured containers adaptable to ground contact
Conveyance

Turf reinforcement

mats o Site specific

Site preparation
Anchoring device selection
Soil type

Maintenance
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Design Features
1.

©oNoOkr~®DN

Baffle Box

Coir Log

Curb Inlet Basket
Extended-Detention Pond
Grass Swale

Green Roof — Green Grid
Infiltration Trench
Modular Wetland

Rain Barrel

10. Retention Pond
11. Subsurface Storage
12. Turf Reinforcement Mats

Wailupe Stream: Watershed Based Plan
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Design Feature 1. Baffle Box

The Nutrient Separating Baffle Box is a multi chambered concrete box separated with baffles used to
settle out pollutants. Chambers can be fitted with absorbent membranes to trap floating pollutants, e.g.
hydrocarbons. Effective at removing sediments, TSS, and hydrocarbons; this system is specially
designed to capture trash and debris, organics, and gross solids in a raised screening basket which
allows these pollutants to be stored in a dry state.

http://www.biocleanenvironmental.com/product/ns_baffle_box
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ENVIRONMENTAL SERVICES, INC.

BI@ CLEAN

Nutrient Separating Baffle Box

A Superior Stormwater Treatment System Separated from the Rest.

The Nutrient Separating Baffle Box (NSBB) is a widely accepted and desired stormwater solution chosen by civil
engineers, municipalities and developers nationwide because of its superior characteristics. The NSBB is easy to install
and maintain and is the only systems with a two stage maintenance option, which minimizes maintenance costs.

Hundreds of Nutrient Separating Baffle Boxes have been installed nation wide, from Florida to California because of its
superior and proven design. The NSBB efficiently removes TSS, hydrocarbons, nutrients, metals and debris/organics from
stormwater runoff. The patented filtration screen system captures and stores trash and organics in a dry state, which

prevents nutrient leaching and bacterial build up.

System Characteristics

Separates Nutrients & Trash
The patented filtration screen system

Traps Oil & Grease
The skimmer and hydrocarbon
booms captures all forms of

hydrocarbons.

High TSS Removal
The three chambered design
maximizes capture of large and
fine TSS.

89.8% TSS Removal
Pandit - 1996

86.3% TSS Removal
Harvey's Lake - 2004

93.3% TSS Removal

Dillard - 2006

Low Installation Cost ————_|
Bottom of structure less than
4 feet from invert of pipe.

captures and stores trash and organics in
a dry state which prevents nutrient

NJ CAT Low Head Loss

VERIFIED /_ Allows for easy retrofit and inline
installation. Eliminates the need for
expensive diversion structures.

Easy Maintenance
Unobstructed Manhole Access

PoLTavr | v
Trash & Debris 99%’
TSS 76.9%2 to 93.3%"
Fine TSS (dso 63 ym) 67.3%"
Metals Up to 57%°
Total Nitrogen 38% to 63%”°
Total Phosphorus 18% to 70%2°

1. Rockledge Baffle Box Independent Field Report. Applied Environmental Technology. 2007.
2. Brevard County (Micco & Indialantic). St. Johns River Water Management District. 1994,

3. Field Test for Suntree Nutrient Separating Baffle Box. Dillard & Associates. 2005.

4. New Jersey Corporation for Advanced Technology. 2008.

5. Atlantic Beach Field Report. Blue Water Environmental. 2004,

Setting a New Standard for Hydrodynamic Separators.

The Nutrient Separating Baffle Box is designed to do more than most systems. This system is effective at removing not only
TSS, but also fine TSS and gross solids making it, overall, a more effective treatment system compared to traditional swirl
type separators. This system has been proven to provide the following benefits:

System Benefits

e Can Treat 100% of the Flow. .
Offline Configuration is Not Required.

o Inexpensive Maintenance. o
Patented screen system allows gross solids to be removed
without vacuuming out the water.

e Minimal Head Loss. .
Hydraulically efficient design generates less head loss than
diversion structures.

Custom Designs Available.
Can be modified to meet your needs.

Easy to Install.
Delivered in a top & bottom half to minimize weight.
Shallow profile minimizes installation costs.

S Year Warranty.
Made of precast concrete, fiberglass, aluminum & stainless
steel. No cheap plastics!

R . P O Box 869, Oceanside, CA 92049
B ‘s C LE AN (760) 433-7640 o Fax (760) 433-3176 “The Stormwater Standard”

ENVIRONMENTAL SERVICES, INC. www.biocleanenvironmental.net



Functional Description

Hatch — Hatch — Hatch

Nutrient rich vegetation and litter
are captured in the filtration screen
system as sediments settle to the

bottom chambers.

Captulll'es:

e Trash & Debris P

e Oxygen Demanding
Substances/Organic
Compounds P

e Hydrocarbons, Oils &
Grease

e TSS (including fines)
e Nutrients (particulates)

e Heavy Metals
(particulates)

Sediment

“Pollutants with this symbol B The Filtration Screen System is Patented

are stored in a dry state”. -
During Storm Event

Nutrient Separating
Baffle Box Other Systems

Standing Water is Clear & No Standing Water is Not Clear
Bacteria Growth Visible. & Bacteria Growth Visible.

Hatch Hatch Hatch
]| | 1 ] 1))

Trash, debris and organics are stored
above the static water allowing them to
dry out between storm events, which
prevents septic conditions from

occurring. Boom

Operation:

Skimmer & Boom
Collects hydrocarbons & controls flow velocity
which improves removal efficiency.

Deflectors

Prevents re-suspension of captured pollutants
P52% 2R LRI at higher flows by directing water currents
%% ’,::::f.; PO, | I8 above sediment chambers.

Filtration Screen System

Collects and stores trash, debris, organics, and
oxygen demanding substances in a dry state
above the standing water. As mentioned above
this has many performance benefits along with
simplifying maintenance.

Multiple Sediment Chambers

Maximizes TSS removal and eliminates

Aﬂe r sto r'm Eve nt scouring during extreme flow rates.

£ . P O Box 869, Oceanside, CA 92049
B' E CLEAN (760) 433-7640 o Fax (760) 433-3176 “The Stormwater Standard”

ENVIRONMENTAL SERVICES, INC. www.biocleanenvironmental.net



Design Feature 2. Coir Log
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STOP

EN’ BIO DEG RADABLE Filtration System

The SedimentSTOP™ (Patent Pending) shall be a machine-produced 100% biodegradable sediment filtration
system.

The SedimentSTOP™ shall be composed of 70% agricultural straw and 30% coconut fiber matrix evenly
distributed over the entire area of the bottom netting. The SedimentSTOP™ shall consist of a bottom netting and
a 2 ft. (0.61 m) top netting that covers the matrix material on the “splash apron” of the SedimentSTOP™
system. The netting shall be constructed from 100% biodegradable woven natural organic fiber netting. The
netting shall consist of machine directional strands formed from two intertwined yarns with cross directional
strands interwoven through the twisted machine strands (commonly referred to as a Leno weave) to form an
approximate 0.50 x 1.00 inch (1.27 x 2.54 cm) mesh. The blanket shall be sewn together on 1.50 inch (3.81 cm)
centers (50 stitches per roll width) with biodegradable thread.

Each SedimentSTOP™ shall yield a structure 50 lineal feet (15.2 m) in length, with an approximate finished
diameter of 9 inches (0.23 m). The diameter of the finished structure may be increased to meet individual project
specifications by spreading loose straw, pine needles, wood chips, grass cuttings, etc. across the width of the
SedimentSTOP™ before rolling edge to edge.

The SedimentSTOP™ shall be manufactured by North American Green, or equivalent. The SedimentSTOP™
shall have the following properties:

Material Content

Matrix 70% Straw Fiber
1.225 Ibs/yd® (0.665 kg/m?)
30% Coconut Fiber
0.525 Ibs/yd® (0.285 kg/m?)

Netting Bottom side, Leno woven 100% biodegradable natural organic fiber
(9.30 1bs/1,000 ft* [4.50 kg/100 m*] approximate weight)
Top side, 2 ft. (0.61 m) strip covering the “splash apron” of the SedimentSTOP ™, Leno
woven 100% biodegradable natural organic fiber (9.30 1bs/1,000 ft* [4.50 kg/100 m*]
approximate weight)

PTM

Thread Biodegradable

Physical Specifications

English Metric
Width 6.67 ft 2.03m
Length 50.00 ft 1524 m
Weight 65.00 Ibs = 10% 29.50 kg + 10%
Stitch Spacing 1.50 inches 3.81 cm

Finished Structure Diameter - Approximately 9.00 in (0.23 m)

Effective 1/1/2002



SEDIMENTSTOP INSTALLATION

DIAGRAM A ®
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1. BEGIN AT THE LOCATION WHERE THE SEDIMENTSTOP (Patent Pending) IS TO BE INSTALLED BY EXCAVATING A 3" (7.5 CM) DEEP X 9" (22.9 CM)
'WIDE TRENCH ALONG THE CONTOUR OF THE SLOPE. EXCAVATED SOIL SHOULD BE PLACED UP-SLOPE FROM THE ANCHOR TRENCH.

2. UNROLL THE SEDIMENTSTOP SO THE SECTICN WITH THE 2' WIDE TOP NETTING IS THE DOWN SLOPE END (SPLASH APRON). THE SPLASH
APRON OF THE SEDIMENTSTOP SHOULD COVER THE ANCHOR TRENCH ENSURING THAT APPROXIMATELY 12" (30 CM) IS EXTENDED BEYOND
THE LOWER EDGE OF THE ANCHOR TRENCH. NOTE: SEEDING MUST BE CONDUCTED PRIOR TO INSTALLATION OF THE SEDIMENTSTOP.

3. SECURE THE SEDIMENTSTOP IN THE ANCHOR TRENCH BY PLACING A ROW OF STAPLES/STAKES ON 12" (30 CM) CENTERS ACROSS
THE ENTIRE LENGTH OF THE SEDIMENTSTOP. A SECOND ROW OF STAPLES/STAKES MUST BE PLACED ACROSS THE ENTIRE LOWER EDGE OF THE
SEDIMENTSTOP SPLASH APRON ON APPROXIMATELY 12" (30 CM) CENTERS, STAGGERED WITH THE FIRST ROW OF STAPLES/STAKES.

4. BEGIN ROLLING THE SEDIMENTSTOP FROM ITS UPPER EDGE (UP-SLOPE EDGE) INTO A CONSISTENT ROLL DIAMETER UNTIL THE ROLL IS LOCATED IN
THE ANCHOR TRENCH. IF A LARGER DIAMETER STRUCUTRE IS DESIRED, PLACE ADDITIONAL ORGANIC MATERIAL (LE. STRAW, LEAVES, PINE NEEDLES
OR LAWN CLIPPINGS) ACROSS THE ENTIRE WIDTH OF THE SEDIMENTSTOP PRIOR TO ROLLING. SEE DIAGRAM 4a FOR SEAMING OF ADJACENT
SEDIMENTSTOP ROLLS.

5. STOP ROLLING THE SEDIMENTSTOP WHEN THE ROLL IS LOCATED IN THE ANCHOR TRENCH.

6. SECURE THE SEDIMENTSTOP STRUCTURE TO THE SLOPE SURFACE BY DRIVING AFPROXIMATELY 18" - 24" (45-60 CM) STAKES THROUGH THE CENTER
CF THE ROLL EVERY 3' (0.9 M) ON CENTER. IF TWO SEDIMENTSTOP STRUCTURES ARE SEAMED TOGETHER ENSURE A STAKE IS DRIVEN THROUGH
THE SEAM. THE FINAL STRUTURE'S DIAMETER WILL DICTATE STAKE LENGTH. LEAVE A SUFFICIENT AMOUNT OF STAKE EXPOSED ABOVE THE
SEDIMENTSTOP TO ENSURE THE STRUCUTRE IS NOT COMPRESSED. BOTH LONGITUDINAL ENDS SHOULD BE ANGLED UP SLOPE.

7. BACKFILL AND COCMPACT SOIL INTO THE UP-SLOPE PORTION OF THE ANCHOR TRENCH. SMOOTH AND LEVEL ANY SCOIL REMAINING ABOVE THE
SEDIMENTSTOP NOT USED TO FILL THE ANCHOR TRENCH. PLACE SEED ALONG UP-SLOPE PORTION OF SEDIMENTSTOP IF REQUIRED.

14649 HIGHWAY 41 NORTH, EVANSVILLE, INDIANA 47725

USA 1-800-772-2040 CANADA 1-800—-448-2040
www.nagreen.com




S alip e

A%EREIEGNAN BIODEGRADABLE Filtration System
APPLICATION GUIDELINES

North American Green SedimentSTOP™ is a 100% biodegradable best management practice (BMP) that
offers an effective and economical alternative to silt fence, straw bales, and wattles for sediment control
and storm water runoff. The SedimentSTOP’s combination of straw/coconut fibers and leno woven jute
netting has been proven in university and field research to afford exceptional sediment control by slowing
and filtering runoff and trapping sediment. The research showed that properly installed, the
SedimentSTOP structure reduced initial sediment migration by up to 98% compared to unprotected
control plots.

The following guidelines are provided to assist in design, installation, and structure spacing. These
guidelines may require modification due to variation in soil type, rainfall intensity or duration, and
amount of runoff affecting the application site. SedimentSTOP should be installed perpendicular to the
primary direction of overland flow.

SLOPE GRADIENT
ROLL SPACING

To maximize sediment containment with the SedimentSTOP place the initial structure at the top/crest of
the slope if significant runoff is expected from above. If no runoff from above is expected, the initial
SedimentSTOP can be installed at the appropriate distance downhill from the top/crest of the slope. The
final structure should be installed at or just beyond the bottom/toe of the slope.

The SedimentSTOP is a temporary sediment control device and is not intended to replace erosion control
blankets or turf reinforcement mats. If vegetation is desired for permanent erosion control, North
American Green recommends that rolled erosion control products be used to provide effective immediate
erosion control until vegetation is established. The SedimentSTOP may be used in conjunction with
blankets and mats as supplemental sediment and runoff control for these applications. Like all sediment
control devices, the effectiveness of SedimentSTOP is dependent on storage capacity.

14649 Highway 41 North e Evansville, Indiana 47725 e 812-867-6632
800-772-2040 e FAX 812-867-0247 e www.nagreen.com



Design Feature 3. Curb Inlet Basket

The Curb Inlet Basket is the only filter available with the patented ‘Easy Maintenance Shelf System’,
positioning the basket directly under the manhole for easy maintenance. This shelf has been tested and
continues to be used in Hawai'i with positive results and feedback.

June 2010

Wailupe Stream: Watershed Based Plan
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Curs INLET BaskeT
w/ Easy Maintenance Shelf System

Extreme Durability—

Constructed from: vy

. Heavy Duty UV Protected
Marine Grade Fiberglass

. High Grade Stainless
Steel Hardware and

Screens _ _
“Highest Rated Catch Basin Insert”

(The Efficiency of Storm Drain Filters in Removing Pollutants from Urban
Road Runoff Report, University of Hawaii, Dept of Oceanography, Honolulu,
Hawaii, 2005).

5 YE dI™ Unlimited

Warranty on Construction

Ask Our Competition if They Have a Warranty
Like This. Then Give us a Call.

The Easiest Filter to Clean and Install

e Maintenance and Cleaning Crews Throughout
Southern California Appreciate the User
Friendly Design of Our Filters.

“The Stormwater Standard”
P O Box 869, Oceanside, CA 92049
(760) 433-7640 e Fax (760) 433-3176
www.biocleanenvironmental.net
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Case Study of Curb Inlet Filters
Prepared for The City and County of Honolulu, Hawaii

AbTech System Servicing

Box-Score
Poor Fair Lxcellen
1 2 3 4 3
Ease of
Attachment/Reattachment to '\/
Drain

Ease of Handling and Entry
Through Manhole

Ease of Cleaning and Filter-
Media Replacement

Prevention of Debris Loss
During Removal From Drain

S P

Overall Maintenance Turn-
Around Time

N

Total Score = 18

KriStar System Servicing

Box-Score
Poor Iair Lxcellent
i 2 3 4 3
Easc of _\/
Attachment/Reattachment to
Drain

Ease of Handling and Entry
Through Manhole

.\/

Ease of Cleaning and Filter-
Media Replacement

Prevention of Debris Loss
During Removal From Drain

Overall Maintenance Turn-
Around Time

\/

Total Score = 15

Hydrocompliance Servicing

Box-Score
Poor Fair Excellent
i 2 3 4 5
Ease of
Attachment/Reattachment to
Drain

Ease of Handling and Entry
Through Manhole

.\/

Ease of Cleaning and Filter-
Media Replacement

Prevention of Debris Loss
During Removal From Drain

Overall Maintenance Turn-
Around Time

\/

Total Score = 9

BioClean System Servicing

Box-Score
Poor Fair Excellen
1 2 3 5
Ease of
Attachment/Reattachment to
Drain

Ease of Handling and Entry
Through Manhole

\/

Ease of Cleaning and Filter-
Media Replacement

Prevention of Debris Loss
During Removal From Drain

.
\/
\/

Overall Maintenance Turn-
Around Time

Performance matrix for field
tested DIl systems
Parameter AbTech Hydrocompliance KriStar Bioclean

Inifial device cost (10 f drain inlet) 10 ] 15 il
Initial installation requirements 10 25 13 3
Flow capacity 5 10 23 [&]
Turhidity during short term fest ] 10 [&] 25
Shiort term RDS retention 10 3 [t 25
Short term organics retenbion 10 25 [ ]
Long term ROS retention 25 10 i3 ]
Lang term PAH retenbion (mg) 5 10 i3 3
Lang term O/G retained (mg) 10 ] 23 ih
Long term overall rubbish relention b ] 10 10
Suitability for Vector Conrol b 258 [ 10
it durability 15 25 k] 10
Media replacement Cosls 5 10 15 20
Suitability for Type B basin 25 258 [k 10
Servicing Requirements 18 ] 15 22

TOTAL SCORE 110.5 9.5 127.5 142

4

Performance of DIl is ranked from ane fo four, with increasing scores assigned to increasing performance of the device.
Ranks for sach category are scaled to 10 excapt infbal costs and media replacement costs which are scaled tg 20.
Servicing requirements are based on a score of 25 as determined in Appandix A Maximum lotal possible scofe is 185

I

- - SPITT— Highest Score
[able 17: DI Servicing Time Table g

Site | DII System Required Servicing Time (hours)

Hydrocompliance 105 Minutes

4 .-h,."l :-_ "
KrisStar 60 Minutes

AbTech 0.5 30 Minutes

T lins '}' -
Bioclean 0.25 15 Minutes

Prepared by
Eric Heinen DeCarlo, Ph.D.
Yvonne-Katrin Parry
Robert J. Morgenweck
Department of Oceanography
1000 Pope Road
University of Hawaii
Honolulu, Hawaii 96822
In consultation with
Limtiaco Consulting Group Inc.
615 Piikoi Street, #1605
Honolulu, Hawaii 96814

Total Score = 22  Highest Score

See Full Report at:

http://www.biocleanenvironmental.net/stormdrain/products/reports/reports.htm
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Design Feature 4. Extended-Detention Pond*

LINIT 25% OF POND

Schematic of a Dry Extended-Detention Pond (MDE 2000)
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Example Detention Pond Design (Liebl 2006)
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Design Feature 5. Grass Swale

Figure used with permission of Salix Applied Earthcare.
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Design Feature 6. Green Roof — Green Grid
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SN AIDEM N he PREMIER Green Roof System

] The Natural Choice for Your Rocf

The GreenGrid®
Green Roof System

offers distinct advantages over
more complex systems with its
simplicity in design, pre-planted
modules, and movable modular features.

www.greengridroofs.com



Introducing the GreenGrid® Modular Green Roof System

implicity in design and flexibility are the hallmarks of the GreenGrid® System.
The system was designed by engineering, roofing, and horticultural experts to
produce an efficient, integrated green roof product. GreenGrid® offers a
modular design that arrives at your site pre-planted and ready for installation. The
modules contain 100% recycled plastics, and the components can be hoisted to the roof
via elevator, forklift, or crane, and quickly installed in accordance with the design. The
modules can be placed directly on the roof membrane or on any other surface with

adequate structural capacity.

GreenGrid® Green Roof System modules are lightweight compared to many other
green roof systems. The Ultra-Extensive (2.5-inch depth) modules weigh approximately
11-13 pounds per square foot (wet). The Extensive (4-inch depth) modules weigh
approximately 18-22 pounds per square foot (wet). Both Ultra-Extensive and Extensive
modules support highly drought-resistant ground covers that can thrive in a non-irrigated
(climate dependent), rooftop environment in the project location. The Intensive (8-inch
depth) modules—supporting a large variety of variety of grasses, perennials, and/or
| groundcovers that can thrive in an irrigated or non-
irrigated, rooftop environment in the project
location—weigh approximately 35 pounds per
square foot (wet) and up, depending on plant
selection and growth media. They can be easily
arranged or rearranged to suit the needs and
desires of the client. Most important, roof
maintenance and repair is simple—modules can
should

repair/maintenance be required, then

just be moved roof

put back in place.

About Green Roofs

not a

roofs are

Green new
phenomenon. Due to their excellent
insulation and stormwater retention
properties, these roofs have been a
standard construction practice in
many countries for years. Since the
1970s, green roofs increasingly have
become part of the landscape in
Europe, where there are over 100
million square feet of planted roofs
today. Due to the complexity of
some of these systems, green roofs
have been somewhat slow to catch
These
“European” systems are constructed

on in North America.
in layers, starting with a waterproof
membrane and drainage layer, then
insulation, root barriers, soil layers,
and a wind erosion blanket are put in
place. The landscape is then installed,
which can take considerable time to

mature.
The GreenGrid® System offers
distinct advantages over these

complex systems with its straight-
forward design, pre-planted modules,
and movable modular features.




System Options

Ultra-Extensive Modules

The 2.5-inch Ultra-Extensive GreenGrid® System is an extremely lightweight
green roof system of modules, composed of 2.5 inches of growth media and
drought-tolerant vegetation. This functional green roof system is generally
designed to require minimal irrigation and maintenance. The 2.5-inch green
roof system is appropriate for small applications with limited structural
capacity. The approximate weight of a wet 2.5-inch GreenGrid® ultra-
extensive green roof system is 11-13 pounds per square foot, which is

similar to the weight of gravel ballast placed on many conventional roofs.

Extensive Modules

The 4-inch Extensive GreenGrid® System is a lightweight green roof modular
system composed of a 4-inch layer of growth media and highly drought-
tolerant vegetation that is composed of ground covers that can thrive in a
non-irrigated (climate dependent), rooftop environment in the project
location. Like the ultra-extensive modules, this highly functional green roof
system is generally designed to require minimal irrigation and maintenance.
The approximate weight of a wet 4-inch GreenGCrid® extensive green roof

system is 18-22 pounds per square foot.

Intensive Modules

The 8-inch Intensive GreenGrid® System is designed for more elaborate roof
landscapes. These rooftop gardens are typically designed to be accessible for
leisurely enjoyment and therefore must have the proper structural capacity
for live loads. The 8-inch depth system allows for a larger selection of plants,
including grasses, perennials, natives, and/or groundcovers. The addition of
paver pathways, terraces, edge treatments, and other architectural features
result in beautiful and dramatic new usable spaces. Depending on the plant
selection, drip irrigation systems and maintenance may be necessary, just as
they would be for a traditional garden. Although a more refined application,
the ecological benefits of Intensive green roofs are wide-ranging due to the
utilization of larger and greater plant species diversity. The average weight of
a wet 8-inch GreenGrid® intensive green roof system starts around 35
pounds per square foot, and may be higher depending on plant selection

and growth media.




The Advantages a GreenGrid® System Brings to Your Building

Easy Roof Maintenance and Repair: Since the GreenGrid® system is modular, roof S
B

surfaces are always accessible for maintenance and repair. “No matter the type or age
of a roof, eventually it will leak. The question is, when,” said Larry Flynn, Senior Editor, .
Building Design & Construction'. When the roof requires maintenance or repair, the
GreenGrid® modules are simply removed and then put back in place when repair is

complete, without disturbing growing media or plants.

Engineered, Integrated System: All components of the GreenGrid® Green Roof System
are designed and engineered to work together. This results in installation efficiencies,
thereby lowering costs, and assures an integrated design.

Lightweight for Existing/New Roofs: The GreenGrid® system can be installed on any
roof in good condition where structural capacity is present. The choice of lightweight
modules make a green roof feasible for almost any building, without requiring upgrades

to its structural capacity.

Pre-Planted and/or Pre-Grown System: The GreenGrid® modules are planted in
advance at the nursery.This means modules arrive at the job site already planted and
ready for installation. This feature helps reduce costs associated with labor and helps

reduce installation time. Plants can also be grown at the nursery in advance of shipment

to the project site.

The table below presents additional GreenGrid® advantages.

GreenGrid® Green Roof System Solution Traditional (Built-in-Place) Systems

GreenGrid® Advantages

Easy Roof Maintenance & Repair

Modules can easily be moved then put back in place
without disturbing growing media or plantings

Layers need to be cut and rolled back until repair
location found; plants and layers damaged

Competitive Installed Cost

Competitive installed cost versus leading built-in-place
systems

New roof surface plus mat, drainage, root barrier,
moisture retention layers often costly

Quick Installation

Delivered pre-planted, ready to set in place; reduced
downtime due to inclement weather

Multi-layer, built-in-place, vegetation planted
at job site, time-consuming

Pre-planted Pre-planted at the nursery; speeds installation time and Planted on site; increases labor costs

reduces labor costs
Lightweight for Existing/ Lightweight—installs on any existing roof surface in good | Systems often heavy; roof surface replacement
New Roofs condition and with structural capacity often required despite condition

Easy Rooftop Placement

All modular system components quickly put in place
on roof in accordance with design

Components delivered to rooftop by multiple sources
can present scheduling difficulties

LEED® Recycling Credits

All GreenGrid® modules contain 100% recycled material,
contributing to LEED® recycling credits

Components generally do not contain recycled
material

Built-In Water Retention

Module design provides built-in water retention

Water retention layers must be added

Easy System Alteration/Additions

Option of installing green roof in sections offers
opportunity for future add-ons

Often difficult and expensive to change/add-on
due to edge design requirements

Alliances

Wrap-around or full-system warranties are available as
part of a Mule-Hide or Carlisle GreenGrid® Roof

Limited Warranty — Removal and re-installation of
plants/vegetation generally not included

1Building Design & Construction, 1 Sept. 2003, vol. 44, no. 9, p. 66



Reduced Energy Costs: When the outside air

temperature reaches 95° F, traditional black rooftop
surface temperatures can be as high as 175° F. The
heat load of a roof impacts the amount of energy
necessary to cool the building to the desired
temperature. Due to its insulating properties,
GreenGrid® green roofs can significantly reduce the
heat load of the roof in warm seasons.

Reduced Urban Heat Island Effect: The urban heat
island effect occurs in most of the large cities of the
world and has actually been shown to change
weather patterns in some. Roads and building
rooftops absorb a significant amount of heat during
the day, which in turn is radiated back into the
atmosphere, causing further warming. GreenGrid®
green roofs help insulate and shade buildings. Plus,
the plants on green roofs transpire, cooling the
atmosphere around them.

Stormwater Management: Green roofs help alleviate
stormwater runoff through retention and detention of
rainfall and detention of runoff from roofs. This benefit
can cut costs associated with required municipal on-

site stormwater retention.

Sound Insulation: The growth media, plants, and
layers of trapped air in a green roof system serve as
excellent sound insulators. Tests have shown that
green roofs can reduce the indoor noise pollution
from outdoor contributors by as much as 10 decibels
per every 3 inches of soil media.

Extended Roof Life: GreenGrid® green roofs can
protect roof membranes from ultraviolet radiation,
extreme temperature fluctuations, and puncture or
other physical damage.

Creation of Added Value and Aesthetics: Green roofs
can provide an oasis of green in the urban
environment by creating visually pleasing vistas,
serene rooftop gardens, and functional gathering areas.

Real-time and Historic GreenGrid®
Available at GreenGridRoofs.com

=il I ’
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GreenGrid® Projects

APPLE COMPUTER STORE - NORTH MICHIGAN AVENUE
Client: Apple Computer, Inc.

Location: 679 N. Michigan Ave., Chicago, IL

GreenGrid® Size: 2,400 Square Feet

Installation Contractor: WESTON

Landscape Design: Douglas Hoerr Landscape Architecture

Rooftop System: Extensive

Status: Completed Summer 2003

AMERICAN RED CROSS OF GREATER CHICAGO - RAUNER CENTER
Client: American Red Cross of Greater Chicago

Location: 2200 W. Harrison St., Chicago, IL

GreenGrid® Size: 2,800 Square Feet

Installation Contractor: WESTON

Landscape Design: Douglas Hoerr Landscape Architecture

Rooftop System: Extensive

Status: Completed Summer 2004

MILWAUKEE HOUSING AUTHORITY - HIGHLAND GARDENS
Client: Milwaukee Housing Authority

Location: 1818 W. Juneau Ave., Milwaukee, WI

GreenGrid® Size: 20,032 Square Feet

Installation Contractor: WESTON

Landscape Design: WESTON

Rooftop System: Extensive

Status: Completed Fall 2004

UWM GREAT LAKES WATER INSTITUTE

Client: University of Wisconsin-Milwaukee — Great Lakes Water Institute
Location: 600 E. Greenfield Ave., Milwaukee, WI

GreenGrid® Size: 6,480 Square Feet

Installation Contractor: WESTON

Landscape Design: WESTON

Rooftop System: Extensive/Intensive

Status: Completed Summer 2003

U.S. EPA REGION 8 HEADQUARTERS
Client: U.S. Environmental Protection Agency
Location: 1595 Wynkoop St., Denver, CO
GreenGrid® Size: 19,396 Square Feet
Installation Contractor: WESTON

Landscape Design: WESTON

Rooftop System: Extensive

Status: Completed Fall 2006

HASTINGS KEITH FEDERAL OFFICE BUILDING

Building Owner: United States General Services Administration

Client: ] & ] Contractors, Inc.

Location: Hastings Keith Federal Office Building, 56 North 6th St., New Bedford, MA
GreenGrid® Size: 3,400 Square Feet

Installation Contractor: WESTON and ] & J Contractors, Inc.

Landscape Design: Oak Point Associates

Rooftop System: Extensive

Status: Completed Spring 2004




KOHL’s RETAIL STORE

Client: Kohl’s lllinois, Inc.

Location: 2140 N. Elston Ave., Chicago, IL
GreenGrid® Size: 32,500 Square Feet
Installation Contractor: WESTON
Landscape Design: WESTON

Rooftop System: Extensive

Status: Completed Spring 2005

BARBER PARK GREEN BUILDING
Client: Ada County Parks & Recreation
Location: 4049 S. Eckert Rd., Boise, ID
GreenGrid® Size: 3,660 Square Feet
Installation Contractor: WESTON
Landscape Design: WESTON

Rooftop System: Ultra-Extensive

Status: Completed Summer 2005

HOLY REDEEMER CATHOLIC CHURCH
Client: Holy Redeemer Catholic Church

Location: 25 N. Rosa Parks Way, Portland, OR
GreenGrid® Size: 4,464 Square Feet

Installation Contractor: WESTON

Landscape Design: WESTON

Rooftop System: Extensive

Status: Completed Summer 2005

IKEA STORE

Client: IKEA US

Location: 1 lkea Way, Stoughton, MA
GreenGrid® Size: 21,376 Square Feet
Installation Contractor: WESTON
Landscape Design: WESTON
Rooftop System: Extensive

Status: Completed Summer 2005

CENTER FOR URBAN ECOLOGY

Client: National Parks Service

Location: 4598 MacArthur Blvd., Washington, DC
GreenGrid® Size: 6,500 Square Feet

Installation Contractor: WESTON/Platinum One Contracting
Landscape Design: U.S. Department of the Interior

Rooftop System: Extensive

Status: Completed Summer 2004

SUSTAINABLE SOUTH BRONX

Client: Sustainable South Bronx

Location: 890 Garrison Ave., Bronx, NY

GreenGrid® Size: 1,052 Square Feet

Installation Contractor: WESTON/Corporate Contractors, Inc.
Landscape Design: WESTON

Rooftop System: Intensive/Extensive

Status: Completed Summer 2005

NATTY BOH BREWERY REDEVELOPMENT
Client: Natty Boh Brewery

Location: 3600 O’Donnell St., Baltimore, MD
GreenGrid® Size: 12,000 Square Feet

Installation Contractor: WESTON

Landscape Design: Cho Benn Holback & Associates
Rooftop System: Extensive

Status: Completed Fall 2005




Optional Features

your goal is to create a pleasing and enjoyable space, or optimize the beneficial use of your building’s
roof space, there are many options available to make the most of your GreenGrid® Green Roof System.

Beneficial Enhancements

Additional features are available to enhance the benefits and aesthetic appeal of your green roof. Whether

e Ecoballast®—These modules can be added to augment

stormwater retention.

* Drip Irrigation Systems—Some configurations may require the
installation of a drip irrigation system, due to climate and/or

plant selection.

Aesthetic Enhancements

* Pavers
e Edge Treatment

e QOutdoor Furniture
and Planter Boxes

Edge Treatment @ Outdoor Furniture & Planter Boxes

55
—
3

ENGRID

e Ndtura

Contact Information

MIDWEST DIVISION

(1A, IL, MI, MN, MO, ND, SD, WI)

Suite 500 ¢ 750 E. Bunker Court

Vernon Hills, IL 60061

847-918-4000 phone ¢ 847-918-4055 fax
Tom Hanzely
T.Hanzely@greengridroofs.com

LOWER MIDWEST DIVISION

(IN, KS, KY, NE, OH, TN)

Suite 150 ¢ 10200 Alliance Road
Cincinnati, OH 45242

513-826-2304 phone ¢ 513-826-2346 fax
Amy Mead
Amy.Mead@greengridroofs.com

MID-ATLANTIC DIVISION

(DC, DE, MD, PA, VA, WV)

1400 Weston Way ¢ PO Box 2653

West Chester, PA 19380

610-701-5061 phone ¢ 610-701-7401 fax
Chris Dorman
Chris.Dorman@greengridroofs.com

NORTHEAST DIVISION

(CT, MA, ME, NH, NJ, NY, RI, VT)

148 Eastern Boulevard

Glastonbury, CT 06033-4321
860-368-3204 phone ¢ 860-368-3201 fax
Jared Markham
Jared.Markham@greengridroofs.com

States not listed: Please contact the Midwest Division

MOUNTAIN DIVISION (CO, MT, WY)
Suite 810 ® 143 Union Boulevard
Lakewood, CO 80228-1824
303-729-6114 phone © 303-729-6101 fax
Mark Blanchard
M.Blanchard@greengridroofs.com

6760 Corporate Drive e Suite 100
Colorado Springs, CO 80919
719-260-4463 phone ® 719-590-7310 fax
Tom Mitchell
Tom.Mitchell@greengridroofs.com

NORTHWEST DIVISION (ID, OR, WA)
Suite 200 ¢ 190 Queen Anne Avenue
Seattle, WA 98109-4926

206-521-7692 phone ® 206-521-7601 fax

Larry Vanselow
Larry.Vanselow@greengridroofs.com

SOUTHEAST DIVISION

(AL, GA, MS, NC, SC)

Suite 100 ¢ 5430 Metric Place
Norcross, GA 30092-2250
770-325-7950 fax

Kim Veal

770-325-7942 phone
Kim.Veal@greengridroofs.com
Greg Harper

770-325-7972 phone
Greg.Harper@greengridroofs.com

CALIFORNIA

Suite 1000 ¢ 14724 Ventura Boulevard
Sherman Oaks, CA 91403-3501
818-464-7080 phone ¢ 818-905-5691 fax

Michael Rieger
Michael.Rieger@greengridroofs.com

SOUTH CENTRAL DIVISION (AR, LA, OK, TX)
901 South MoPac Expressway

Austin, TX 78746

512-651-7146 phone ¢ 512-651-7101 fax
David Dippel
David.Dippel@greengridroofs.com

Suite 700 * 5599 San Felipe

Houston, TX 77056-2721

512-651-7146 phone ® 512-651-7101 fax
Ryan Leatherbury
Ryan.Leatherbury@greengridroofs.com

Suite 600 * 70 NE Loop 410

San Antonio, TX 78216-5842
210-248-2419 phone ¢ 210-308-4329 fax
Sandra Lyda
Sandra.Lydal@greengridroofs.com

Suite 850 14160 Dallas Parkway
Dallas, TX 75254

469-374-7787  469-374-7740 fax
Roger Smith
Roger.Smith@greengridroofs.com

GreenGrid and ABC Supply Co., Inc., are trademarks of American Builders & Contractors Supply Co., Inc. The GreenGrid® System is a proprietary technology of ABC Supply Co. U.S. and international patents
pending. WESTON is the exclusive licensee of the GreenGrid® System in the U.S. All GreenGrid® projects in the United States are performed by Weston Solutions, Inc., or its designees pursuant to such license.

www.greengridroofs.com

@ PRINTED ON RECYCLED PAPER Weston Solutions, Inc. © 2006 B-D066 4.08




Design Feature 7. Infiltration Trench

Figure from The Storm Water Manager’'s Resource Center’s Infiltration Trench fact sheet,

http://www.storm watercenter.net/
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Design Feature 8. Modular Wetland
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INTRODUCING

u u STORMWATER FILTRATI[]N SYSTEM

NATURE AND TECHNOLOGY WORKING TOGETHER IN PERFECT HARMONY. }f/

\
The need for a new stormwater treatment system is evident. To combat this catastrophe, we turned to the expert in

Federal and state requirements on cities and indus- this field: Nature. By developing technology that
try to reduce stormwater runoff increase every S\ imitates the processes found in nature, we ve cre-
year as our population explodes. The EPA is now ated the most advanced stormwater fiItration\HH
reporting that stormwater runoff represents the . system available. Years ahead of current EPA
nation s number one water quality problem, and WETL AN DS requirements, our clients understand that

is the reason why nearly half of our rivers and when they invest in our new technology, they
lakes are not even clean enough to support fishing are investing in the future. For all of us.

or swimming. Nearly half.

CONFIGURATION 2: CURB TYPE

MWS—” N EAR TESTED REMOVAL EFFICIENCIES*

[ TSS Dissolved Dissolved Dissolved Dissolved Dissolved Bacteria ] aLavorateryTesting fofiQuanten

. . . . ) Scale Model- Average Removal
“Sil-Co-Sil 106” Cadmium Copper Lead Zinc Mercury E. Coli Efficiencies. Tested at Scaled

Flow Rate Equal To 120 GPM For

98% 4% 93% 81% 80% 89% 60% J Al e B,

BlOM@dIOGREEN TESTED REMOVAL EFFICIENCIES*

TSS Total Dissolved Dissolved Dissolved SECRIIIRY WSl =
Removal Efficiencies. Tested at Flow

“Sil-Co-Sil 106” |  Phosphorus Copper Lead Zinc TPH Turbidity Rate of 3 GPM Per Square Foot Media

Surface Area & Minimum Head.

85% 69% 79% 98% 78% 99% 99%

CURB & GRATE TYPE  FLOW BASED DESIGN

* Primary Treatment Peak Flow Rate < Curb Type Minimum Fall Required
=120 GPM or .27 CFS = 3.57 “Flow Line to Invert Out”

« Internal Bypass Peak Flow Rate < Grate Type Minimum Fall Required
= 4.28 GFS “Grate Type” = 413 “Top of Grate to Invert Out”

« Internal Bypass Peak Flow Rate  « Storage Capacity
= 2.01 CFS “Curb Type” = 1000 LBS “Settling Chamber Storage”

« 0.D Dimensions = 22’ x 5" x 4.8’

VAULT TYPE  voLumE BASED DESIGN (Configuration not shown)

* Peak Treatment Volume « 0.D Dimensions (below grade)
= 4000 Cubic Feet =22 x5 x56
“10 GPM Discharge Rate & 48 Hour Drain « Vault Type Minimum Fall Required
Down Time” “Pre-Storage Required” = 413 “Finish Grade to Invert Out”

« Install External Bypass Prior To Pre-Storage - Storage Capacity

« 0.D Dimensions (at grade) = 1000 LBS *“Settling Chamber Storage”
=22 x5 x4.8

S EN




MWS-LINEAR

THIS SYSTEM PROVIDES

CATCH BASIN CHAMBER - Capture, Screen, Separate, Filter

Directs Incoming Stormwater Through The First Three Stages of Treatment.

GRATE TYPE CATCH BASIN INLET

A standard 41” x 24” grate type traffic rated catch basin opening directs stormwater into the system.

CATCH BASIN INSERT FILTER UTILIZING BIO CLEAN g; - CATCH BASIN FILTERS

Provides the first stage of treatment by capturing trash & litter, gross solids, and sediment.

SETTLING CHAMBER

Provides the second stage of treatment by separating out larger suspended solids.

PERIMETER FILTER UTILIZING BioMediaGREEN  SEE TESTED REMOVAL EFFICIENCIES

Provides the third stage of treatment by physically and chemically capturing fine TSS, metals, nutrients, and bacteria.
HIGH FLOW INTERNAL BYPASS

Flow rates greater than the systems treatment capacity are bypassed directly to the discharge chamber.
WETLAND CHAMBER SUB-SURFACE FLOW - Biological Remediation

Provides the final stage of treatment through a combination of physical, chemical, and biological processes.
DISCHARGE CHAMBER - Flow Control, Drain Down, Discharge

Controls flow rates with adjustable valves and contains a drain down filter that eliminates any standing water.
MULTI-LEVEL FLOW CONTROL VALVES

M O D U L A Rm
Two 4” adjustable ball valves allows various flow rates to be set for primary and secondary treatment levels. WETL A N DS

T760.433.7640 E info@modularwetlands.com www.modularwetlands.com

© 2008, Modular Wetlands Systems, Inc. All rights reserved. All names, tradenames and system renderings are property of Modular Wetlands Systems, Inc.



Design Feature 9. Rain Barrels
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wEPA What is a

United States
Environmental Protection
Agency

August 2009

Rain Barrel?

Environmental Assessment & Innovation Division
EPA Region 3, Philadelphia, PA

A rain barrel is a system that collects and stores rainwater from your roof that
would otherwise be lost to runoff and diverted to storm drains and streams.
Usually a rain barrel is composed of a 55 gallon drum, a vinyl hose, PVC cou-
plings, a screen grate to keep debris and insects out, and other off-the-shelf
items, a rain barrel is relatively simple and inexpensive to construct and can sit
conveniently under any residential gutter down spout.

What are the advantages of a rain barrel?

Lawn and garden watering make up nearly 40% of total household water use
during the summer. A rain barrel collects water and stores it for when you need
it most -- during periods of drought -- to water plants, wash your car, or to top a
swimming pool. It provides an ample supply of free "soft water" to homeown-
ers, containing no chlorine, lime or calcium making it ideal for gardens, flower
pots, and car and window washing.

A rain barrel used to collect
rooftop runoff using a gutter /
downspout system

A rain barrel will save most homeowners about 1,300 gallons of water during the peak summer months. Sav-
ing water not only helps protect the environment, it saves you money and energy (decreased demand for
treated tap water). Diverting water from storm drains also decreases the impact of runoff to streams. Therefore,
a rain barrel is an easy way for you to have a consistent supply of clean, fresh water for outdoor use, FREE.

Where can | buy a ready-made rain barrel?

Ready-made rain barrels can be purchased from a number of companies, including hardware stores and garden
supply stores. In addition, local governments sometimes offer them for a reduced price as part of their environ-
mental education programs. Below are just a few sources (this listing does not constitute an endorsement by
EPA). All links below exit EPA.

o Ace Hardware has a couple of models, 866-290-5334

e Gaiam produces the Great American Rain Barrel, 877-989-6321

o Plow & Hearth has several rain barrels including a pop-up barrel that folds flat when not needed, 800-494-
7544

« Rain Barrel Source offers an extra large system, 866-912-9719

e Spruce Creek Company produces the Spruce Creek Rainsaver, 800-940-0187

e Urban Garden Center sells the Urban Rain Barrel, 866-923-1992




Design Feature 10. Retention Pond
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About Retention Ponds

Retention Pond

Fast Facts

CATEGORY TYPE
Stormwater Pond, Sedimentation

BMP TYPE
Structural, Conventional

DESIGN SOURCE
New York State Stormwater
Management Design Manual

BASIC DIMENSIONS
Surface Area: 46 ft X 70 ft (varies)

SPECIFICATIONS
Catchment Area: 1 acre

Peak Flow: 1 cfs

Water Quality Volume: 3,264 cf

TREATMENT FUNCTION
Physical Settling & Biological

INSTALLATION COST
PER ACRE TREATED

$13,500

MAINTENANCE
Maintenance Sensitivity: Low
Inspections: Low

Sediment: Low
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Where to Use It

Acceptance of retention ponds is wide-
spread, and examples of these systems can
be found all over the world in any climate,
soil, and development setting.

In many areas, retention ponds are the
system of choice, a preference likely due to
their ease of design, which can be adapted
to provide water quality treatment and water
quantity control in a variety of settings.

During the first year of operation, the retention pond
at UNHSC was reasonably effective in removing many

of the pollutants commonly found in runoff. However,
during its second year, researchers observed a reduction
in its water quality performance. This indicates that its
performance may continue to diminish over time.

How the System Works

Design

The retention pond tested at the UNHSC is
comprised of a sedimentation forebay and
a larger basin sized to hold a resident pool
of water. It was installed below the water
table to maintain a permanent pool of
water, and in clay soils, which effectively
act as a lining for the system. Side slopes
were stabilized with grass, and spillways
with stone and geotextile.

Improved designs, not used here, would
include stabilization of wetland perimeter
with stone and fabric. This perimeter was
the location of failure for the pond. In this
area, vegetation could not establish and
soils were prone to erosion.

Retention ponds, or “wet ponds,” are among the most common
stormwater treatment systems used today. They are not to be
confused with detention basins or “dry basins,” which hold runoff
for a specified period of time, and then release the entire volume of
the runoff. Retention ponds retain a resident pool of standing water,
which improves water quality treatment between storms. Retention
ponds demonstrate a reasonably strong water quality treatment,
particularly in comparison to dry pond systems. However, lack of
maintenance often leads to pollutant export and a gradual erosion
within the system for large flows.

Implementation

While retention ponds are common, their
use raises concerns related to human and
ecosystem health. Standing water, for
example, can be a drowning hazard. They
also serve as a habitat for mosquitoes asso-
ciated with diseases. Ponds that contain
excess nutrients can foster eutrophication.
In hot weather, retention ponds can super-
heat already warm parking lot runoff, impact-
ing aquatic habitats and cold water fisheries.
Some innovative retention pond outlet
designs include the use of gravel subdrains
to cool effluent.

The cost to install a retention pond system
to treat runoff from one acre of impervious
surface was $13,500. This does not include
maintenance expenditures, which may involve
routine inspection, periodic mowing, and sedi-
ment dredging, as needed. For more informa-
tion about this design, contact the UNHSC.

In general, these ponds can be designed
either above or below the groundwater
table. Ponds are commonly designed for
both aesthetic and habitat function.

The system is designed to treat the water
quality volume. Typically, channel protec-
tion volumes (CPy) are conveyed through
the system within 24 to 48 hours.

During conveyance protection volume (Qp)
rain events, stormwater is conveyed through
the system, and bypasses the water quality
treatment process.
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Water Quality Treatment Process

12" Pipe

1. Runoff flows into a forebay
that removes large objects
and allows larger sediment
particles to settle.

2. Runoff exits the forebay
though a perforated
standpipe and flows into
the pond. When forebay
capacity is reached, the
overflow spills across a
weir into the retention
pond basin.

Not drawn to scale
vertical exaggeration

3. Water quality treatment is a function
of storage volume and retention
time, i.e., larger storage volumes
and longer retention times promote
better treatment. The removal of
TSS, some phosphorus, petroleum
hydrocarbons, and metals occurs
primarily through sedimentation.

System Performance

Water Quality Treatment

During the first year of operation, the reten-
tion pond was reasonably effective in remov-
ing many of the pollutants commonly found
in runoff. It consistently met EPA’s recom-
mended level of removal for total suspended
solids, as well as regional ambient water
quality criteria for petroleum products,
metals, and nutrients. However, during

its second year, researchers observed a

25 percent reduction in its TSS median
removal efficiency—from 81 percent down
to 71 percent. This indicates that while the
pond still effectively treats most contami-
nants, its performance may continue to
diminish. Like the other systems evaluated
at UNHSC, it does not provide chloride
removal, but can dampen chloride peaks.

The chart at top left reflects the system'’s
performance in removing total suspended
solids, total petroleum hydrocarbons,
dissolved inorganic nitrogen, total phos-
phorus, and zinc. Values represent results
recorded over a two-year monitoring period,
with the data further divided into summer
and winter components.

Water Quantity Control

Retention ponds exhibit a tremendous
capacity to reduce peak flows, retain
channel protection volume, and provide
flood protection for up to 48 hours. In
the figure at bottom left, the retention
pond demonstrates effective peak flow
reduction and long lag times, regardless
of season. However, in general, these
systems do not reduce runoff volume.

6" Perforated standpipe
with 1” orifice plate

6" Inlet pipe

Native soils

4. Several components contribute to
biological treatment. Nutrients
removal occurs primarily through
the activity of macroinvertebrates,
microorganisms, and plants. Long-
term breakdown of petroleum
hydrocarbons is through microbial
processes. Metals that accumulate

Research indicates that the extended
duration effluent flows typical of retention
ponds negatively impact receiving streams,
particularly when post-development runoff
subjects streams to erosive flows for long
periods. This phenomenon is observed in
urban areas, where it leads to channel insta-
bility and lost ecological value and function.

Maintenance

Minimal need for maintenance contributes
to the popularity of retention ponds. However,
while little maintenance may be required to
support their ability to manage peak flow
and floods, more frequent attention is
critical for effective water quality treat-
ment. Previous research has demonstrated
that erosion and re-suspension of benthic
sediments in these systems leads to sediment
export. Since sedimentation is the main water
quality treatment mechanism, inspections
are critical to maintaining performance in
sites with heavy sediment loads. Dredging
for debris and trash is also needed. While
not necessary for these systems to function,
the establishment of a viable pond ecosystem
can enhance treatment, prolong the system’s
lifespan, and increase aesthetic appeal.

Cold Climate

The system’s ability to treat water quality
and manage water quantity remained
effective during cold winter months. While
some variation in both kinds of performance
does occur in cold conditions, it does not
warrant significant alterations to system
design to compensate.

6" Perforated standpipe

1" orifice plate Elevated Q, bypass

Outlet

5. The runoff is conveyed by
a perforated standpipe
modified with a one-inch
outlet which regulates
flow from the system.

in the sediment may be taken up
by the roots of aquatic vegetation.
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Applications under
Parking Lots or Grassy Areas

97% Void Space
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Stackable Layers of
StormTank Modules
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StormTank™

Stormwater Storage Modules

are a high-void, strong, affordable
alternative to crushed stone, concrete
structures, or pipe chambers for
sub-surface stormwater detention or
infiltration basins.
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Geotextile Fabric StormTank Modules

(Side Panels used on Perimeter Modules)

Can be Installed
under Athletic Fields,
Parking Lots, etc.

Controlled Outflow
(when system
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Crushed Stone
Cover Layer
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Brentwood’s StormTank™ Stormwater Storage System is a high-void, strong,
affordable alternative to crushed stone, concrete structures, or pipe chambers for
sub-surface stormwater detention or infiltration basins.

HIGH VOID, HIGH STRENGTH Our modules offer
Top/Bottom Panel
storage units currently on the market (97%), and are
load-rated for use under parking lots, athletic fields,
parks, etc. (Designed to exceed H-25 loading criteria)!

EASY TO INSTALL The entire StormTank Storage
System is built on-site from Top/Bottom Panels and
Side Panels made of rugged, lightweight polypropy-

of these three components create all the module
configurations needed for a fully-functioning under-
ground system (see example at top). To minimize
shipping costs, the StormTank components are

delivered unassembled, but on-site assembly is a snap!
No special equipment, tools, or bonding agents are needed to assemble or install the

modules. All components easily attach with a secure concentric pressure fit.

EASY TO CLEAN The open tops/bottoms and sides of the modules makes flushing
and cleaning easy ... a great advantage over storage systems where access is limited.

SAVES SPACE AND MONEY Because of its 97% void space, stackability, and
H-25 strength, a StormTank system offers significant space and cost savings when
compared to conventional stormwater storage solutions. For example:

= A StormTank installation requires a much smaller footprint than a crushed rock
system with the same amount of stormwater storage capacity. And less space used
also means less expense for excavation, geotextile, liner, installation, and backfill.
= Because a StormTank system is installed underground, it frees up surface space
for uses that would be otherwise unavailable with a typical detention pond.

= StormTank’s stackability and variable column height (187-36”") can maximize the
use of a site with limited surface area.

L=BRENTWOOD

INDUSTRIES

Brentwood Industries, Inc.

Mailing Address P.O. Box 605, Reading, PA 19603, USA
Shipping Address 610 Morgantown Rd., Reading, PA 19611
Phone 610.236.1100 Fax 610.736.1280

Email wwsales@brentw.com

Website www.BrentwoodProcess.com

© Brentwood Industries 2006

the largest void space of any underground stormwater

lene and 2-3/8” diameter PVC columns. Combinations

PVC Liner for Detention Basin
Geotextile for Infiltration Basin

The Brentwood AccuPier
Support System (above)
has been in use for sever-
al years and is installed in
over 50 biological oxida-
tion towers throughout
the U.S. and Canada.
Each PVC AccuPier col-
umn, fitted with upper
and lower base caps, can
hold 7000 Ibs. and has
been compression-tested
to 24,000 Ibs. All the tech-
nology, materials, and
experience gained from
the AccuPier System have
been applied to our new
StormTank Modules.
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LANDLOK® TURF
REINFORCEMENT MATS

Our Landlok® Turf Reinforcement Mats (TRMs) are the industry’s most advanced solutions for applications requiring immediate, long-term
erosion protection, vegetative reinforcement and water quality enhancement capabilities. Our first generation TRMs are constructed of a
dense web of 100% polypropylene fibers positioned between two biaxially oriented nets. When vegetated, they provide twice the erosion
protection of vegetation alone.

Now we've taken the same woven technology in our High Performance Turf Reinforcement Mats (HPTRMs) and used it to design the next
generation of TRMs. These netless, composite-free three-dimensional second generation TRMs feature a rugged material construction that
combines superior tensile strength, flexibility and UV stability. This allows them to deliver better, long-term performance over traditional
methods like rock riprap and concrete paving and increased design life over first generation netted, fused, glued or stitch-bonded TRMs. All
Landlok TRMs feature our patented X3® fiber technology, which provides 40% greater surface area for trapping and protecting seed and soil.

1ST GENERATION LANDLOK® TRMs
FEATURES & BENEFITS

» Provides permanent turf reinforcement to enhance vegetation’s natural
ability to filter soil particles and prevent soil loss during storm events
> 100% synthetic and UV-stabilized components

> Utilizes X3 fiber technology for up to 40% greater surface area to protect
emerging seedlings and sediment retention

> Promotes infiltration which leads to groundwater recharge

» More aesthetically pleasing than conventional methods (i.e. rock riprap
and concrete paving)

> Superior product testing and performance

) Easier installation than conventional solutions (no heavy
equipment required)

Up to 50 years

DESIGN LIFE
PERFORMANCE*

Up to 25 years

2nd Generation
Landlok® Woven TRMs
Up to 10 years

1st Generation
Landlok TRMs

*Design life performance may vary depending upon field conditions and applications.

2ND GENERATION LANDLOK® WOVEN TRMs

FEATURES & BENEFITS

All the features and benefits of first generation Landlok TRMs, plus:

» A unique, patented matrix of pyramids formed with X3 fibers that
gridlocks soil in place under high-flow conditions

» 3-D woven material with superior tensile strength for loading and/or
survivability requirements

b Greater flexibility to maintain intimate contact with subgrade, resulting
in rapid seedling emergence and minimal soil loss

» Completely interconnected yarns that provide superior UV resistance
throughout the TRM

» A combination of superior characteristics for long-term performance
and a longer design life than first generation Landlok TRMs

> Meets requirement of 5> mm? or less mesh size to prevent wildlife
entanglement in any sensitive habitats

Outperforms and is more cost-effective than
conventional erosion control methods, including:

» Rock riprap
» Concrete paving
» Erosion Control Blankets (ECBs)

LANDLOK® TURF REINFORCEMENT MATS PRODUCT FAMILY TABLE

FUNCTIONAL
PRODUCT pescripTion | FUNCTIONA
- LANDLOK® 450 15T GET%RAT'ON PERMANENT

LANDLOK 1051 1STGET%RAT'°N PERMANENT
LaNDLOK 300 2ND GEE‘,&RM'ON PERMANENT

#0F | FHWAFP-03,

COLOR FIBER TYPE Vere | SECTION 713
COMPLIANCE
POLYPROPYLENE
TAN OR GREEN b OLTRUNEDE 2 TYPE 54, 58, 5C
POLYPROPYLENE
TN X3 FIBER TECHNOLOGY 1 TYPE 5, 5B, 5¢
(GEOTEXTILE BACKING)
POLYPROPYLENE 0
TANORGREEN o pigerTECHNOLOGY  (wovew) | coA9B/SC

PR‘,":‘I} l)E’X® | THE ADVANTAGE CREATORS”

GEOSYNTHETICS



LANDLOK®° TURF REINFORCEMENT MATS

APPLICATION SUGGESTIONS FOR LANDLOK® TURF REINFORCEMENT MATS

APPLICATION FLUONN"JE"‘;I"T‘;L PRODUCT STYLE | INSTALLED COST sué‘é‘é’s'}?('}"ss
UPTO 1H:1V PERMANENT LANDLOK® 300 iﬂg% . 11?337;’5 2'35AANNCCHH00RRSS/,,¥?2
UPTO 1.5H:1V

e wookasn  gon U R
UPTO 2H:1V
SHEAR STRESS
UPTO 18 ft/sec (5.5 m/sec)
SHEAR STRESS

UPTO 20 ft/sec (6.1 m/sec)
____________________________________________________________________________________________________________________________________________|]

$10.00 - 15.00/yd? 2.5 ANCHORS/yd?

WAVEACTION < 1 ft (30 cm) PERMANENT LANDLOK 1051 $11.96 - 17.94/m2 3 ANCHORS/m?

NOTES: 1. Installed cost estimates range from large to small projects according to material quantity. The estimates include material, seed, labor and equipment. Note that costs vary greatly in
different regions of the country. 2. For slopes steeper than 1H:1V, please see our Pyramat® HPTRM product brochure. - 3.Values shown are short-term fully vegetated maximums. For
channels with a shear stress greater than 12 Ib/ft2 (576 N/m?) and velocity greater than 20 ft/sec (6.1 m/sec), please see our Pyramat HPTRM product brochure. 4. For wave action
greater than 1 ft (30 cm), please see our Pyramat HPTRM product brochure. 5. For anchor size and style, please see our TRM Installation Guidelines.

KEY PHYSICAL PROPERTIES OF LANDLOK® TURF REINFORCEMENT MATS
» Tensile Strength: High-strength and low-strain minimizes seed, root damage and material under heavy loads.

> Flexibility: Greater flexibility allows our TRMs to conform and maintain intimate contact with the prepared grade, increasing the ease
of successful installation.

> Seedling Emergence: Landlok TRMs, now with X3 fiber technology, offer 40% more fiber surface area to capture the critical sediment
and moisture needed to increase seed germination within the first 21 days.

» UV Resistance: All Landlok TRM components are constructed with the top-tested UV stabilizers, such as carbon black and hindered
amine light stabilizers (HALS).

SEVEN STEPS FOR SUCCESSFUL TRM SELECTIONS*

ANTICIPATE PREDICT
DETERMINE CLIMATE UNDERSTAND NOH-HYDRAULIC CALCULATE

FUNCTIONAL TRADITIONAL STRESSES () VEGETATION HYDRAULIC

(ARID, SEMI-ARID
LONGEVITY OR TEMPERATE) SOLUTION (MAINTENANCE STRESSES) STRESSES

SELECT
APPLICATIONS

*See Propex Engineering Bulletin or EC-DESIGN® software for more information.




LANDLOK® TURF REINFORCEMENT MAT PROPERTY TABLE!

ENGLISH & METRIC UNITS

PROPERTY mm LANDLOK® 450 | LANDLOK® 1051 | LANDLOK® 300

MASS PER ) 10.0 oz/yd? 14 oz/yd? 8.3 0z/yd?
UNIT AREA ASTM D-6566 MARY 340 g/m? 475 g/m? 281 g/m?
0.4 in 0.4in 0.3in
THICKNESS ASTM D-6525 MARV 104 mm 104 mm 76 mm
LIGHT PENETRATION ASTM D-6567 TYPICAL 20% 5% 50%
COLOR VISUAL - GREEN, TAN TAN GREEN, TAN
400 x 300 Ib/ft 300 x 225 Ib/ft 2400 x 2000 Ib/ft
TENSILE STRENGTH ASTM D-6818 MARY 5.8x4.3kN/m 4.3x3.2kN/m 35.0x29.2 kN/m
TENSILE
ELONGATION ASTM D-6818 MAXIMUM 50% 85% 50%
RESILIENCY ASTM D-6524 MARV 90% 80% 75%
0.026 in-lbs 0.022 in-lbs 0.195 in-lbs
FLEXIBILITY ASTM D-6575 TYPICAL 30000 mg-cm 25000 mg-cm 225000 mg-cm
FUNCTIONAL
LONGEVITY OBSERVED TYPICAL PERMANENT PERMANENT PERMANENT
80% 80% 90%
UV RESISTANCE ASTM D-4355 MINIMOM @ 1000 HOURS @ 1000 HOURS @ 3000 HOURS
ECTC DRAFT
3
SEEDLING EMERGENCE METHOD #4 TYPICAL 409% 220% 296%
6.5 ft 6.5 ft 8.5 ft
ROLL WIDTH MEASURED TYPICAL 20m 20m 26m
138.5 ft 138.5 ft 106 ft
ROLL LENGTH MEASURED TYPICAL 29m 1292m 23m
751b 101 Ib 511b
ROLL WEIGHT CALCULATED TYPICAL 34 kg 16 kg 23 ke
100 yd? 100 yd? 100 yd?
ROLL AREA MEASURED TYPICAL 84 m? 84 m? 84 m?

NOTES:  1.The listed property values are effective 06/2009 and are subject to change without notice. 2. MARV indicates Minimum Average Roll Value calculated as the typical minus two standard
deviations. Statistically, it yields a 97.7% degree of confidence that any sample taken during quality assurance testing will exceed the reported value. 3. Calculated as percent increase in
average plant biomass with tall fescue grass seed in sand 14 days after seeding versus traditional monofilament TRMs and HPTRMs.

LANDLOK® TURF REINFORCEMENT MAT PERFORMANCE VALUES

SHORT-TERM MAXIMUM

FUNCTIONAL

MATERIAL LONGEVITY
10 Ib/ft2

®

LANDLOK® 450 PERMANENT 179 /2
10 Ib/ft2
LANDLOK 1051 PERMANENT oo\ /m?
12 Ib/ft2
LANDLOK 300 PERMANENT 7' o

18 ft/sec
5.5 m/sec

SHEAR STRESS AND VELOCITY

15 ft/sec

n/a n/a

20 ft/sec
6.1 m/sec

5 lb/ft2 12 ft/sec
239N/m2 3.7 m/sec

51b/ft2 12 ft/sec
239 N/m2 3.7 m/sec

ENGLISH & METRIC UNITS

| VEGETATED'T | PARTIALL© | UNVEGETATED' | 0'¢" | @2 | 20

18 ft/sec 8 Ib/ft2
5.5 m/sec 383 N/m? 4.6 m/sec

0.035 0.025 0.021

0.036  0.026  0.020

0.030  0.028  0.018

NOTES: 4. Maximum permissible shear stress has been obtained through fully vegetated (70% to 100% density) testing programs featuring specific soil types, vegetation classes, flow conditions and failure criteria.
These conditions may not be relevant to every project nor are they replicated by other manufacturers. Please contact Propex for further information. 5. Maximum permissible shear stress has been obtained
through partially vegetated (30% to 70% density ) testing programs featuring specific soil types, vegetation classes, flow conditions and failure criteria. These conditions may not be relevant to every project
nor are they replicated by other manufacturers. Please contact Propex for further information. 6. Maximum permissible shear stress has been obtained through unvegetated (0% to 30% density) testing
programs featuring specific soil types, vegetation classes, flow conditions and failure criteria. These conditions may not be relevant to every project nor are they replicated by other manufacturers. Please
contact Propex for further information. 7. Maximum permissible shear stress achieved after only 14 weeks of vegetative establishment versus the industry standard of two full growing seasons.




For downloadable documents like construction specifications, installation guidelines, case studies and other technical information,
please visit our web site at geotextile.com. These documents are available in easy-to-use Microsoft® Word format.

N ® " Propex Operating Company,LLC PH: 423 899 0444
PR’{Q‘PEX | THE ADVANTAGE CREATORS: 6025 Lee Highway, Suite 425 PH: 800 621 1273
PO Box 22788 FAX: 423 899 7619

GEOSYNTHETICS Chattanooga, TN 37422 www.geotextile.com

Geotex®, Landlok®, Pyramat®, X3%, SuperGro®, Petromat® and Petrotac® are registered trademarks of Propex Operating Company, LLC.

THIS PUBLICATION SHOULD NOT BE CONSTRUED AS ENGINEERING ADVICE. WHILE INFORMATION CONTAINED IN THIS PUBLICATION IS ACCURATE TO THE BEST OF OUR KNOWLEDGE, PROPEX DOES
NOT WARRANT ITS ACCURACY OR COMPLETENESS. THE ULTIMATE CUSTOMER AND USER OF THE PRODUCTS SHOULD ASSUME SOLE RESPONSIBILITY FOR THE FINAL DETERMINATION OF THE SUIT-
ABILITY OF THE INFORMATION AND THE PRODUCTS FOR THE CONTEMPLATED AND ACTUAL USE. THE ONLY WARRANTY MADE BY PROPEX FOR ITS PRODUCTS IS SET FORTH IN OUR PRODUCT DATA
SHEETS FOR THE PRODUCT, OR SUCH OTHER WRITTEN WARRANTY AS MAY BE AGREED BY PROPEX AND INDIVIDUAL CUSTOMERS. PROPEX SPECIFICALLY DISCLAIMS ALL OTHER WARRANTIES,
EXPRESS OR IMPLIED, INCLUDING WITHOUT LIMITATION, WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE, OR ARISING FROM PROVISION OF SAMPLES, A COURSE OF
DEALING OR USAGE OF TRADE. LL-504 ©2009 Propex Operating Company, LLC ~ 06/09
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1 Introduction

The goal of the Wailupe Watershed Based Plan (WBP) is to identify management objectives and
pollutant control strategies to reduce the generation and discharge of non point source (NPS) pollutants
into the receiving waters of Wailupe Stream and Maunalua Bay based on an assessment of the watershed
condition. The Pollution Control Strategies Report identifies management units for Wailupe Watershed
and associated management practices to achieve this goal. This Implementation Strategy Report provides
details to facilitate the implementation of the recommended management practices. In particular, this
report provides:

= An estimate of the technical and financial resources required to implement the recommended
pollution control measures.

= A prioritization for implementing the recommended pollution control measures.
= Identification of the entity/entities responsible for implementing specific plan recommendations.

=  Measurable milestones to aid in determining if pollution control measures are being implemented
and if load reductions and load targets are being achieved.

= An adaptive management mechanism to address watershed plan recommendations should the
load reductions and load targets not be achieved.

A comprehensive approach to addressing the larger set of pollution control strategies should be
considered when determining the reduction potential of each management practice. Each management
practice will contribute to the overall success, and in combination, implemented practices will result in
cumulative net reductions of pollutant runoff loads from the watershed. Identifying key implementation
strategies will ensure that the management measures and practices identified in this WBP are developed
and implemented with a solid foundation and oversight aimed ultimately at measureable reductions in
pollutant loads.

2 Resources Required for Implementation

A watershed management approach to NPS pollution control requires systematic steps. The
implementation of specific management practices is part of this process and follows the identification of
pollutant sources, selection of the appropriate practice to reduce the target NPS pollutant, identification of
the locations for installation, and acceptance of responsibility by the sponsoring entity. The resources
required to implement a management practice are a function of the complexity of the design, the site
conditions for its installation, and the regulatory and land owner requirements and ordinances. The
management practices identified in this report vary in complexity and the resources to implement them
range from minor to significant.

2.1 Technical Resources

Technical resources necessary to implement management practices are a function of the complexity of the
engineering design, land ownership issues, permit requirements, preparation of biddable construction
plans and drawings, and development of a post installation Operation Monitoring and Maintenance Plan.
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