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Abstract

Assessing, controlling, and tresting combined-sewer overflows (CSO), sanitary sewer overflows (SSO), and
urban sormwater runoff have become priorities for communities. Improved and cost effective trestment
technologies are needed to reduce the adverse impacts that wet weather flows can have on surface water

qudlity.

In October of 1995, the U.S. Environmental Protection Agency (EPA) created a program to facilitate the
deployment of such innovative technologies through performance verification and information
disssmination. The god of the Environmental Technology Verification (ETV) Program isto further
environmental protection by substantidly accelerating the acceptance and use of innovative commercidly
available trestment technologies. The ETV Program isintended to assist and inform the stakeholders
involved in the design, digtribution, permitting and purchase of environmenta technologies.

Since potentid adverse effects on surface water quaity from wet weather flow sources has been targeted as
amgor environmenta concern, the Wet-Weather Flow (WWF) Technologies Filot was created as one of
the 12 pilots formed under this ETV Program. Through a coopertive agreement, US EPA and NSF
International have partnered to conduct this Filot. Objective, quaity-assured performance data will be made
available to al parties in the WWI technology marketplace in the form of a Verification Report and
Statement. These will be published on the Web sites, http:/mww.nsf.org/etv and http://www.epa.gov/etv.

This paper will focus on one of the five areas selected as a high priority within the WWF pilot, sormwater
treatment. The sormwater treatment devices or systems being evauated are designed to intercept and
thereby reduce pollutants before they can adversaly affect surface water quaity. Their functionisto serve as
an effective Best Management Practice (BMP) to assist end usersin complying with meeting NPDES Phase
[l sormwater compliance permits and other regulatory requirements for protecting surface runoff qudity.
Based on their operating principles, there are three basic types of BMP devices that are being verified: in-
line filtration devices, hydrodynamic separators, and in-drain filtration devices

An overview of the generic protocol prepared for use as a template for Site-pecific test plan preparation will
be presented. The names of applied vendors, the names and operating principles of their devices,
performance measures included in their test plans, and test Site locations will be presented. The field-tegting
organization that developed the test plan and performed the testing for each device will dso be identified.

In conclusion, the testing process and available datawill be discussed.
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PROTOCOL OVERVIEW

Asaninitid step in the verification process, the process of developing a protocol was embarked upon with
the guidance of a 9x-member technology pand of expertsin thisfield. The chairman of this pand is Roger
Bannerman from the Wisconsn DNR.  Other members include Michadl Bloom from PBS& J, Stan Ciuba
from WA Dept. of Ecology, Jeff Dennis from Maine DEP, Tom Maguire from MA DEP, ad Rod Frederick
from the EPA, Office of Water. The protocol was prepared under contract with Earth Tech, Inc., and peer
reviewed by Dae Scherger of Scherger and Associates. This protocol serves as a generic template for
preparation of Ste-gpecific test plans.

Both the technology panel and Da€ s review deemed the protocol to be generaly acceptable, with
expectations that modifications and improvements would be made as test plans are drafted.

The latest version of the protocol for stormwater source area treatment devicesis Draft 4.1, March 2002,
and is available on both the NSF Internationa and EPA ETV web stes. This document has evolved from
severd earlier versons of the origina protocol.

The main eements of the protocol are asfollows:

= Minimum 15 qudified sampling events required
= Automatic composite sampling (except HC/micro) - Minimum 5 subsamples
» Pollutant list based on vendors claims - Core list by pollutant category:

- Solids (TSS, TDS, Settleable Solids)

- Nutrients (P, TKN, Nitrate Nitrite, Ammonium)

- Heavy metds (Zn, Pb, Cu, Cd)

- Petroleurmy/ Hydrocarbons (TPH, PAH series)

- Microbiological/Bacteria (Feca Coliform, E.coli)

Technology pand recommendations that were added in this latest verson (Draft 4.1) after atechnology
pand meeting in November of 2001 include:

Adding arequirement of suspended sediment concentration as a messure of solids load

in addition to TSS, including sand/silt split

Provision of additiona guidelines on proper use of automated samplers and sample splitting
Permitting, but not mandating, analyss of captured sediment/pollutants

Improving guidance on sampling and lab Quality Assurance

Additiond technology pane recommendations till under discusson from November’s meeting include:
» Providing guiddinesfor characterizing trash & debris removad, but not establishing

remova efficiency quantification procedures

Adding language about collaborating with other protocol developers, and sharing 3

party credible data generated

Revigting some target detection limits and comparing them to other protocols.
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Stormwater BMP Vendor Applications

The stormwater treatment devices being evaluated under the ETV program are designed to reduce the level
of one or more congtituents of concern in sormwater drainage from a site. These parameters include
sediment or particulates, nutrients, heavy metas, petroleum hydrocarbons, and bacteria. The test plan
created for a specific device being verified at a given location contains the manufacturers remova dams
relaive to any number of these condtituents.

To date, twelve vendors have applied for verification of their devices. These devices can be divided into
three categories based on their operating principles: In-line Filtration Devices, Hydrodynamic Separators,
and In-drain Filtration Devices.

In-line Filtration Systems

Asthe name of this category implies, these types of BMP devices employ some type of filtration mediaas
the mechaniam for removd of sormwater condituentsin an in-line device. There are three vendors who
have sgned up for verification under this category:

1. ZeaTechnology, Inc. (Arka Fltration System)
2. Stormwater Management Inc. (StormGate, StormFilter, StormScreen, and Catch Basin StormFilter)
3. Aquashidd, Inc.(Aqua-Swirl Concentrator and Aqua-Filter)

Arkal Filtration System

The Arkd Filtration System manufactured by Zeta Technology, Inc. is a pressurized sormwater filtration
system that was tested a St. Mary’s Hospital in Green Bay, WI. Testing was completed September 17",
2002 after fifteen events were captured.

This system conggts of two filtration systems. The firdt filtration process consgts of four “towers’ of
commercid disk filters, each disk filter containing a set of grooved rings. The sSize of the grooves
determines the particle size that will be removed from the sormwater down to a 25-micron minimum size.
Disk Szefor testing purposes was set up with 50-micron rings. Automatic backwash occurs when the
pressure differential across thefilter rings exceeds a pre-set level.  The redundant system alows for
smultaneous filtration with three towers, while the fourth tower isin a backwash mode. Thisalowsfor
uninterrupted filtration. The backwash water is temporarily stored in a backwash tank and then discharged
to a sanitary sawer at the end of the runoff period. Thefiltered stcormwater is sent to a second filtration
stage.

This second stage conssts of a series of five seded sand filter tanks that receive the water filtered from the
disk filters through a manifold digtribution system. The sand filter tanks have an automatic backwash cycle
when the pressure differentid across the sand filter exceeds apre-set levd. Like the fird filtration system,
this second system is dso redundant. The tanks are seded to maintain a pressurized flow system. Overflow
from the back wash tank discharges back into the holding tank, and at the end of a runoff event, the
backwash tank is discharged to a sanitary sewer. The filtered sormwater is discharged to the storm sewer
system.
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The sand filter is designed to remove 90% of particles greater than a5-micron Sze. Because of this specific
clam, particle Sze andysis was performed in addition to suspended solids andyss. Sample locations
included the influent and effluent and the by-pass, which occurs during larger runoff events.

Other pollutant congtituents were sdlected in addition to manufecturers clams. These were selected to give
watershed managers information to solve water quality problemsin their area. These include but are not
limited to dl the parametersincluded in the ETV Stormwater Protocol. Additiona parametersinclude COD
and anutrient series.

Thefidd-testing organizations involved at this ste included Earth Tech Inc., U.S. Geologica Survey
(USGS), and the Wisconsin DNR.

Stormwater M anagement, Inc. System

Stormwater Management, Inc. (SMI, Inc.) has a system being tested under the ETV program in Griffin, Ga.
with Integrated Science and Engineering, Inc. asthe Fidd Testing Organization (FTO). Thissystem
conssts of a StormGate, a StormFilter, and a StormScreen.

StormGate

A diverson baffle or hydraulic transstor caled “the StormGate’ by SMI, Inc. isincorporated into this
system. It is designed to divert a certain amount of flow to either the StormFilter or the StormScreen, the
other two components of the SMI, Inc. system. Stormwater on the east Side of Fifth Street at the test Site
will flow through a StormGate to divert 10 cfs to the StormScreen device. The StormGate will divert any
flows exceeding 10 cfs. The StormGate located on the west Sde of Fifth Street will divert 0.79 cfsto the
StormFilter. Flows exceeding 0.79cfs will be diverted back to the gorm drain line.

StormFilter

The StormFilter portion of the system is compaosed of filter cartridges housed in asted vault at a St. Clair
Shores, MI ETV test Ste. This system uses perlite filter mediaiin the filter cartridges. Thefilter sysemsare
ingdled inline with the sorm drain lines. The system works by percolating scormwater through the perlite
filter media Thisfilter mediais designed to trap particulates and adsorb materias such as suspended solids,
petroleum hydrocarbons, and particulate bound removal such as particulate bound phosphorus, nitrogen, and
metals.

The typicd unit configuration congsts of an inlet bay, flow Soreader, cartridge bay, an overflow baffle and
outlet bay. The outlet bay serves as agrit chamber and provides for flow transition into the cartridge bay.
The flow spreader provides for the trgpping of floatables, oils and surface scum. Water enters the cartridge
bay through the flow spreader and sartsto pond. When the water ponds, it infiltrates through the filtration
media and into the center tube, and beginsto raise the float. Once the ponding submerges the cartridges, the
float will pull 1oose from the lower float sedl and generate a siphon effect, which greetly increases the flow
potentia acrossthefilter media. The sphon effect continues until the water is drawn down to the scrubbing
regulator portion of the hood, at which time air bubbles are entrained and the sphonislost. Asthe bubbles
are entrained across the surface of the cartridge, scouring of the solids deposited on the outer screen of the
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filter occurs, which acts as a sdf-cleaning mechanism. Water will continue to drain gravitationdly until the
float reseatsitsdf and resets the system.

The anticipated removal efficiencies of the StormFilter are between 50 to 70% of TSS, 40 to 45% of Totd
Phosphorus, and little to no change in Dissolved Phosphorus. Also anticipated are 30% removad of Totd
Kjeldha Nitrogen, 40% remova of Tota Zinc, and 20 to 40% remova of Dissolved Zinc and Dissolved
Copper. All parameters listed in the Stormwater protocol will be tested for in the influent to the device and
the effluent from the device.

StormScreen

The StormScreen portion of the system is a device that incorporates screening technology with patented,
sdf-cleaning, Sphon-actuated, radial flow cartridges. This system is designed to treat high flow rates
through fine screening of the influent, and is intended to target trash and debris and larger suspended solids.
The system configuration congsts of 20 cartridges which are activated by buoyant forces lifting an internd
float and opening the lower float sed that draws polluted influent viaa siphon, ensuring a constant operating
flow rate aswell as even flow digtribution over the entire cartridge surface. Polluted stormwater is trested
by settling as water enters the vault and by being drawn through the small openings of the StormScreen
cartridges.

This sysem was ingtdled in Griffin, GA in August of 2002 with ISE, Inc. asthe FTO.

Catch Basin Stor mFilter

The Catch Basan StormFilter is manufactured by Stormwater Management, Inc. (SM, Inc.), andisa
passive, flow-through sormwater filtration system. It is engineered to replace the standard catch basin, and
conssts of aconcrete or stedl vault that houses rechargeabl e cartridges filled with a variety of filtretion
media. In the Catch Basn StormFilter, polluted runoff enters the system through a traffic-bearing grate into
the primary settling chamber where heavier solids drop to asump. The runoff water containing the lighter
solids and dissolved pollutants is then directed under a baffle into the cartridge chamber where the
StormFilter cartridges are housed. The StormFilter works by passing this water through the media-filled
cartridges, which are intended to trap particulates and adsorb pollutants such as dissolved metds, nutrients,
and hydrocarbons. This catch basin device can be customized to site-specific conditions by using different
filter mediato remove the desired leves of sediments, soluble phosphorus, nitrates, soluble metas, and ail
and grease.

A Caich Basin StormFilter unit designed using CSF® leaf mediaiis being tested under the ETV program.

To create this media, Stormwater Management composts leaves into mature stable humus. This humusis
then processed into organic granular media created used to remove TSS, oil and grease, and soluble media
CSF (Compost Stormwater Filter), aregistered trademark type of mediafrom SMI, Inc., that is a specific
gradation of media. It isaleve of mediaretained by acertain Sevesze.

The manufacturer sates that there are three primary pollutant remova mechanisms performed by the media:
1. Mechanicd filtration to remove sediments and associated totd phosphorus
2. Chemica processes to remove soluble metds including lead, copper, and zinc
3. Adsorption processes to remove oil and grease
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This Catch Basin StormFilter comprised of four cartridges housed in agted vault was ingtdled in August at
adtein &. Clair Shores, MI. Environmental Consulting and Technology, Inc. (ECT, INC.), the selected
FTO, will evauate this unit.

The performance claims from SMI, Inc. literature indicate that suspended solids remova during testing may
reach 95%, depending on particle Sze didtribution and influent concentration. Heavy metals removal rates
from 65% to 95% may aso be anticipated due to the cation exchange mechanism provided by the humic
substances in the CSF leaf media The high organic content of this CSF media facilitates remova of oil and
grease as wdll as some other organic compounds. The system is optimized for oil and grease remova when
loadings are less than 25mg/l. Under these conditions, remova rates may be expected to reach 85%.

Aqua-Filter Stormwater System

Thefina vendor that has gpplied for ETV verification of afiltration device is Aquashidd, Inc. Ther
filtration device submitted for verification is known as the “ Aqua- Filter Stormwater Filtration System.” Itis
an in-line sormwater filtration system capable of treating large flow rates. Each Aqua-Hlter sysemiis
custom engineered for the Ste and utilizes a unique “trestment train” gpproach which includes a Swirl
Concentrator designed for pre-trestment followed by afiltration chamber designed to remove fine
sediments, water-borne hydrocarbons, and nutrients such as phosphorus and nitrogen. The Swirl
Concentrator portion of the system is a hydrodynamic separator designed to remove TSS (coarseffine
sediment) and free floating oil and debris.

Thefiltration chamber that follows the Swirl Concentrator in the trestment train contains a cellulose filter
media designed for polishing of the sormwater before discharge. There are no moving partsin the system.
The manufacturer clams that previous test results indicate a 90-95% remova rate of dissolved petroleum
and ails. The patented filter media changes from tan to black when it needs to be removed. High Dendty
Polypropyleneis used in lieu of concrete, making the Aqua- Filter System relativey lightweight and
chemicdly resgtant.

Fdd-tegting of this unit under the ETV program has not been initiated to date.

Hydrodynamic Separators

A second classification of stormwater treatment devices is generaly referred to as “hydrodynamic
separators.” Badicdly, ahydrodynamic separator is some type of cylindrica vessd in which aflow stream
isintroduced tangentiadly to induce a swirling flow pattern. This causes seitlesble solids to be accumulated
and stored in a manner and a location that will prevent re-suspension of previoudy captured particulates.

There are five vendors that have applied whose operating principlesfit this hydrodynamic separation
classfication. Theseinclude Baysaver, Inc. with the Baysaver, Practical Best Management (PBM) with the
Crystd Stream Oil/Grit Separator, Vortechnics, Inc. with the Vortechs System, CDS Technologies, Inc.
with the Continuous Deflection Separator (CDS) device, and Hydro Internationa with the Downstream
Defender.

161



Baysaver

The Baysaver Separation System is designed for use as an in-line separation system for the removal of
sediments and floatable particles. Separation within the unit occurs as aresult of dengty differences
between sormwater and materials being carried by the sormwater. Materids with a specific gravity greater
than one are removed as aresult of sedimentation, while materids with a Specific gravity lessthan one are
removed by floatation. Molecules such as hydrocarbons adsorb to particles that separate out in both the
primary and storage manholes. How through the BaySaver unit is controlled by the use of atrapezoida
welr that dlows the Baysaver Separation System to dictate the volume of water being treeted in the Storage
manhole.

The Baysaver Separation system is comprised of two precast manholes and a High Density Polyethylene
Baysaver Separator Unit. The primary manholeis set in-line with the storm drainpipe, and the storage
manholeis offset to either Sde. According to the manufacturer, the two manholes, which must be
watertight, provide the retention time and storage capacity necessary to remove the target pollutants from
the influent water. The Baysaver Separator Unit is designed to act as aflow control, diverting the influent
water to the flow path that will result in the mogt efficient pollutant removal.

The primary manhole is designed to remove coarse sediments from the influent water and retain themin an
eght-foot degp sump. A portion of the influent flow is skimmed from the surface of the primary manhole

by the Baysaver Separator Unit and conveyed to the storage manhole. Thiswater enters the off-line storage
manhole a an eevation below the water surface and above the floor of the Structure, dlowing both flotation
and sedimentation to occur. The fine sediments and floatables that are entrained in this water remain

retained in the manhole.

The Baysaver Separator Unit is designed to limit the flow through the storage manhole by alowing excess
water to pass directly from the primary manhole to the outfdl. During high intendty sorms, the Baysaver
Separator Unit Draws water from the center of the primary manhole, gpproximatdly four feet below the
water surface, and dischargesit to the outfal. Simultaneoudy, it continues to skim the surface water and
treat it through the storage manhole. Extremely high flows are conveyed by the separator unit to the bypass,
and bypass the storage manhole completely.

The storage manhole is designed to store ails, fine sediments, and floatables off-line; the internd bypassis
designed to minimize the risk of resugpension and discharge of contaminants. The system is aso designed
to minimize the volume of water that must be removed during routine maintenance, resulting in lower

disposal fee.

Baysaver, Inc. reported that their Baysaver Separation System will provide anet removal efficiency ranging
between 60 to 80% removd of Tota Suspended Solids and will dso remove a significant portion of free oils
that enter the system.

The Baysaver, Inc. Sysem was indaled a a sitein Griffin, GA in August of 2002, and testing is on-going.
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Crystal Stream Oil/Grit Separator

Practical Best Management (PBM) of Georgia, Inc manufactures the Crystd Stream Oil/Grit Separator. It is
alimited space BMP device that utilizes settlement as the primary condtituent remova method; as velocity
dows, sediment and grit carried by the sscormwater collect in the bottom of the device. It contains a separate
oil chamber designed such that motor oils and other fluids that float on water are skimmed and captured in
thisreservoir for recovery. A trash rack on the top of the device isintended to capture Styrofoam cups and
cigarette butts. The unit is purported by PBM, Inc. to capture over 99% of petroleum products and nearly
95% of it and grit, dso entraining many chemicas and heavy metds.

Thisdevice was ingtdled and isin the process of being tested at aSite in Griffin, GA ISE, Inc. isserving as
the FTO.

Vortechs System

Vortechnics, Inc manufactures the Vortechs System. It isadesign that combines swirl-concentrator and
flow —control technologies to ensure effective capture of sediment and oils, and prevent resuspension of
trapped pollutants even at flow rates up to 25 cfs.

The Vortechs System consgts of a Grit Chamber, an Oil Chamber and Baffle Wall, and Flow Control
Chamber. In the grit chamber, a swirling motion created by the tangentid inlet directs settlesble solids
toward the center of the chamber. Sediment is captured in the flow path and settles back into the chamber
after astorm event isover. The Oil Chamber has a center baffle that is designed to trap floatables in the oil
chamber even during cleanout. In the flow control chamber, the weir and orifice flow controls raise the
level and volume in the system as the flow rate increases, and gradudly drains the system as the flow rate
subsides.

The Vortechs System is being tested a a Ste in Milwaukee, WI. EarthTech, Inc. in conjunction with the WI
DNR and USGS is serving asthe FTO.

Downstream Defender

Hydrol nternationa manufactures the Downstream Defender. The Downstream Defender is a dynamic
separator designed to remove floatables, sediment and free oil from sormwater runoff. Raw liquid is
introduced tangentidly into the side of the of the cylinder and spirds down the perimeter dlowing heavier
particles to settle out by gravity and the drag forces on the wall and base of the vessd.

The base of the unit isat a 30 Degree angle. Asthe flow rotates about the vertical axis, solids are directed a
the base of the facility where they are stored in the collection facility. The internal components are designed
to direct the main flow away from the perimeter and back up the middie of the vessd as a narrower spirding
column rotating a a dower velocity than the outer downward flow. A dip plate is suspended from the
underside of a component support frame. The dip plate locates [better word?] the shear zone and establishes
azone between it and the outer wall for floatables, oil, and grease. According to the manufacturer, the flow
that reaches the top of the vessdl should be virtudly free of solids and is discharged through the outlet pipe.

A sump vac procedure is used to remove floatables and solids.

Testing has not begun to date on the Downstream Defender; the test Site has yet to be determined.
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CDS Technology

CDS Technology markets the CDS device that is designed to divert the portion of the ssormwater containing
the mgority pollutants (i.e. firgt flush) into the screen chamber. This water istreated and then returned to
the sormwater system. Flowsin excess of the CDS treatment flow bypass the screen chamber. Captured
solids are permanently retained within the CDS screen and sump. Floating solids are kept in continuous
moation on the water surface while heavier materias go into the sump.  CDS units use a continuoudy

cleaning screen. The screen is designed to remove neutrally buoyant particles that are captured by typica
baffled systems.

A test site for the CDS unit is yet to be determined.

In-drain Filtration Systems

In-drain filtration systems are catch basin inserts designed to remove various pollutants by means of some
type of filtration media There are five different catch-basin insarts that we are verifying in the ETV

program. These are the Ultra Urban Filter with Smart Sponge from AbTech Indudtries, Inc., the Ultra-Drain
Guard Oil and Sediment Plus from UltraTech Internationd, Inc., the Hydro-Kleen™ Filtration System from
Hydrocompliance Management, Inc., Drain Pac from DrainWorks, Inc., and the Flo-Gard Plus
manufactured by Kristar Enterprises, Inc.

UltraUrban Filter

AbTech Indudtries, Inc. manufactures this BMP Device. The Ultra Urban Filter with Smart Spongeisan in-
drain insert designed to remove sediment, hydrocarbons, and debris from stormwater. The Ultra Urban
Filter Series DI2020 is made of high strength corrugated plastic designed to “drop-in” existing sormweter
catch basins. It is used in storm drains that experience il and grease pollution accompanied by sediment
and debris.

Thefilter is designed such that trash and sediment accumulate in the internal basket while oil and grease are
captured in thefiltration media. According to the manufacturer, oil is bonded with the SmartSponge so thet
it will not leach back into the environmen.

It wasinddled in August of 2002 at atest dtein Griffin, GA and is being evaluated by ISE, Inc. asthe FTO.

Ultra-Drain Guard Oil and Sediment Plus

UltraTech Internationa, Inc. manufactures this* Catch Basin Insert” device. It isdesigned to capture ail,
grease, trash, and sediment from stormwaeter runoff before it enters the sorm drain system. Itisingtdled ina
caich basin and is suspended by the grate itsdlf. Stormwater runoff enters the Ultra- Drain Guard Oil and
Sediment Plus and is directed toward the pouch by a skirt made of anom-woven [7] polypropylene, needle-
punched, geotextile materid. The fabric itsdf is designed to filter pollutants as the runoff passes over and
flows through the materid. In addition, each Ultra-Drain Guard Oil and Sediment Plus is equipped with
severd “filter Srips’ made of “X-Tex,” aunique filter materid made of recycled synthetic fibers. The
manufacturer clams that this materid is extremely effective in the cgpture and remova of hydrocarbons and
other pollutants from sormwater. Thesefilter dtrips are intended to maximize oil and hydrocarbon remova.
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The Ultra-Drain Guard Oil and Sediment Plus are designed with “ByPass Ports’ to prevent flooding and
ponding from occurring. One unit is said to be capable of filtering out and containing aminimum of forty
pounds of oil, sediment, debris, and floatables.

The Ultra- Drain Guard Oil and Sediment Pluswas inddled in aste in Griffin, GA. in August of 2002. 1SE,
Inc. issarving asthe FTO, and testing is ongoing.

HydroKleen

Hydro Compliance Management, Inc., of Ann Arbor, Michigan (Hydro Compliance), manufactures and
markets the Hydro-Kleen™ Filtration System. The Hydro-Kleen™ isa stormwater catch basin insert
designed to trap hydrocarbons, meta's, sediments, and other contaminants contained in ssormwater and other
surface runoff. The Hydro-Kleen™ contains a multi-chamber system that combines pre-settling sediment
remova with dual mediafiltration. The system is designed to filter hydrocarbons and other contaminants
while aleviating concerns with water flow. The Hydro-Kleen™ Filtration System is promoted as a

sructurd BMP to assst end users in complying with meeting NPDES Phase |1 sormwater compliance
permit and other regulatory requirements for protecting surface water runoff quality.

The Hydro-KleenO Filtration System is a patented multi-media filtration design combined with pre-settling
sedimentation containment and overflow by-pass protection for ‘hot spot’ gpplications.  Each unit is custom
manufactured for retrofit or specification to fit a specific catch basn or drain invert sze. Units are placed
into drains by removing the grate/cover, insarting the unit onto the grate lip, and replacing the cover. Water
flow enters the unit and is directed into a pre-settling sedimentation chamber that collects heavy sediments
and debris passng through the grate. Water then passes through trangtion inlets at the top of the sediment
chamber into the filtration chamber. The primary media, Sorb-44, is intended to remove hydrocarbons
through adsorption. The secondary media is a blend of activated carbon (AC-10) that is intended to remove
any remaining hydrocarbons, as well as a variety of other organics, metds, and other contaminants from the
runoff. Water then passes through the of the bottom trestment chamber into the catch basin.

Units are desgned to trgp contaminants contained in the ‘firg flusw from storm events while adlowing
oveflow protection to diminae flooding during heavy wet weather events To accomplish this the
filtration chamber is designed to handle 40 — 50 gpm through the media chamber, effectively handling up to
Y in. of rain per hour in a properly desgned drain. Higher flows from high intendgty wet weether events are
diverted to by-pass outlets that are desgned to move whatever flows the drain is designed to handle. This is
intended to prevent flooding or ponding on the surface while capturing contaminant loadings from
impervious surfaces.

The Hydro-Kleen System is being tested under two different protocols. Laboratory testing is being done
under the protocol for in-drain devices developed under the Source Water Protection PFilot in Ann Arbor at
NSF International. Field-testing is being conducted a a site in St. Clair Shores, MI under he Stormwater
Source Area Treatment Device Protocol .

DrainPac
DrainWorks, Inc manufactures DrainPac. It bascaly conssts of three types of parts. ameta support

bracket, flexible polymer support structure, and areplacesble bag filter. DrainPac is designed to trap or
collect sediment, oil and debris from draininlets.

165



A test Ste and testing organization has yet to be determined.
Flo-Gard Plus

Ho-Gard Plusis manufactured by Kristar Enterprises, Inc. It isa catch basin filtration system designed to
be effective in the remova of sediment, trash and debris. It feastures a Sainless stedl outer basket, afilter
liner, and an HDPE adapter ring to dlow for usein awide range of design applications. 1t dso offersadud
bypass feature, an initid “filtering” high flow bypass and an “ultimate’ high flow bypass. In both bypass
modes, pollutants remain trgpped in the system.

Thisdevice is not being tested yet, Since the Ste has yet to be determined.

Summary

Thisis asnapshot of the Stormwater Technology Areaof the ETV Program, asit exists in September of
2002. Twelve vendors have applied for verification with thirteen different devices submitted for verification
testing. Testing of the Arka Filtration System has been recently completed in Green Bay, WI.

Tedting isortgoing for the Vortechs System in Milwaukee, W1 under the direction of EarthTech, Inc. asthe
FTO, and in conjunction with the Wisconan DNR and US Geologicd Survey (USGS). Tedingisaso
underway for the Hydro-Kleen Filtration System and the Catch Basin StormFilter from SMI, Inc. in .
Clair Shores, MI with ECT, Inc. asthe FTO. In Griffin, GA, with ISE, Inc. asthe FTO, verification testing
ison-going for the Crystd Stream Qil/Grit Separator from PBM of GA, the StormGate, StormFilter, and
StormScreen from the Stormwater Management Inc. (SM1), and the Baysaver Separation System from
Baysaver, Inc. Ultra-Urban Filter from AbTech Industries, and the Ultra- Drain Guard Oil and Sediment
Pus unit from UltraTech Internationd, Inc. are dso being tested in Griffin with ISE, Inc. asthe FTO. Five
devices that have not begun testing include: the FloGuard Plus from Kristar, Aqua- Filter Stormwater
System from Aquashield, the CDS Device from CDS Technologies, the DrainPac from DrainWorks, and the
Downstream Defender from Hydrol nternational, Inc.

As mentioned, our protocol is congtantly evolving as test plans are developed and findlized. A current copy
of the protocol can be found either on the EPA or NSF ETV web sites, http://www.nsf.org/etv and
http://mww.epa.gov/etv. Also, verification resultsin the form of Verification Reports and Statements for the
testing that has been completed to date can be found on these web Sites.
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