State of Nefo Jersey

DEPARTMENT OF ENVIRONMENTAL PROTECTION

CHRIS CHRISTIE 401-02B BOB MARTIN
Governor Bureau of Nonpoint Pollution Control Commissioner
Division of Water Quality
KIM GUADAGNO Post Office Box 420

Lt Governor Trenton, New Jersey 08625-0420

609-633-7021 Fax: 609-777-0432
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August 31,2011

Judy Bruenjes, P.E.

Hydro International

94 Hutchins Dr.

Portland, ME 04102-1930

Re:  MTD Laboratory Test Certification for the Downstream Defender by Hydro
International, Inc.

Effective Date: September 1, 2011
Expiration Date: September 1, 2013
TSS Removal Rate: 50%

Dear Ms. Bruenjes:

The Stormwater Management Rules at N.J.A.C. 7:8 allow the use of manufactured treatment devices
(MTDs) for compliance with the design and performance standards provided that the pollutant
removal rates have been verified by New Jersey Corporation for Advanced Technology, NJCAT, and
certified by the New Jersey Department of Environmental Protection (NJDEP).

The certification process was revised through the “Transition for Manufactured Treatment
Devices,” dated July 15, 2011. NJDEP has determined that Downstream Defender by Hydro
International, Inc. is consistent with the criteria under 4. Manufactured Treatment Devices with
Interim Certifications. Therefore, NJDEP certifies the use of the Downstream Defender by
Hydro International, Inc. with a 50% TSS removal rate, provided that the project design is
consistent with the following conditions:

1. The model selected for the project design must be sized in accordance with Table 1 and
based on the peak flow of the New Jersey Water Quality Design Storm as specified in
N.J.A.C. 7:8-5.

2. The Downstream Defender can only be used off-line. Any-flow above the New Jersey
Water Quality Design Storm must utilize an external bypass around the system.
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3. A hydrodynamic separator, such as the Downstream Defender, cannot be used in series
with another hydrodynamic separator to achieve an enhanced removal rate for total
suspended solids (TSS) removal under N.J.A.C. 7:8-5.5.

4. The maintenance plan for the sites using this device shall incorporate at a minimum, the
maintenance requirements for the Downstream Defender, attached.

Table 1
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In addition to the attached, any project with a Stormwater BMP subject to the Stormwater
Management Rules, N.J.A.C. 7:8, must include a detailed maintenance plan. The detailed
maintenance plan must include all of the items identified in Stormwater Management Rules,
N.J.A.C. 7:8-5.8. Such items include, but are not limited to, the list of inspection and
maintenance equipment and tools, specific corrective and preventative maintenance tasks,
indication of problems in the system, and training of maintenance personnel. Additional
information can be found in Chapter 8: Maintenance of the New Jersey Stormwater Best
Management Manual.

NJIDEP anticipates proposing further adjustments to this process through the readoption of the
Stormwater Management Rules. Additional information regarding the implementation of the
Stormwater Management Rules N.J.A.C. 7:8 are available at www.njstormwater.org. If you have any
questions regarding the above information, please contact Ms. Sandra Blick of my office at (609) 633-
7021.

Sincerely,

- "7/c>£ézx" éywﬂ/
“fd Frankel, P.P., Actmg Bureau Chief
Bureau of Nonpoint Pollution Control

C: Richard S. Magee, NJCAT
Chron file
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COPYRIGHT STATEMENT: The contents of this manual, including the drawings and specifications contained herein or annexed hereto, are intended for the use
of the recipient to whom the document and all associated information are directed. Hydro International plc owns the copyrighit of this document (including any
drawings or gréphics), which is suppiied in confidence. 1t must not be used for any purpose other than that for whiich it is supplied and must not be reproduced,
in whole or in part stored in a refrieval system or transrnitted in any form or by any means without prior permission in writing from Hydro International ple.
Downstrearn Defender is a trademarked hydrodynamic vortex separation device of Hydro International plc. A patent covering the Downstream Defender has
begn granted. '

DISCLAIMER: Information and data contained in this manual is exclusively for the purpose of assisting in the operation and maintenance of Hydro Intemnational
plc’s Downstream: Defender. No warranty is given nor can liability be accepted for use of this information for any other purpose. Hydro International ple have

a policy of continuous product development and reserve the right to amend specifications without notice.




* OPERATION-AND MAINTENANCE MANUAE

Downstream Defender® by Hydro International

The Downstream Defender is an advanced Hydrodynamic
Vortex Separator designed to provide high removal efficiencies
of settleable solids and their associated pollutants, oil, and

- floatables over a wide range of flow rates.

The Downstream Defender has unigue, flow-modifying
internal components developed from extensive full-scale
testing, CFD modeling and over thirty years of hydrodynamic
separation experience in wastewater, combined sewer and
stormwater applications. These intemal componenits distinguish
the Downstream Defender from simple swirl-type devices and
conventional oil/grit separators by minimizing turbulence and
headlosses, enhancing separation, and preventing washout of
previously stored pollutants.

The. high removal efficiencies and inherent low headlosses of
the Downstream Defender allow for a small footprint making it
a compact and economical solution for the treatrnent of
non-point source pollution.

BENEFITS OF THE DOWNSTREAM DEFENDER

* Removes sediment, floatables, oil and grease

* No pollutant washouts

» Small footprint

* No loss of treatment capacity between clean-outs
* Low headloss '

o Efficient over a wide ranges of flows

» Easy to install

* Low maintenance

APPLICATIONS

* New developments and retrofits

s Utility yards

¢ Streets and roadways

* Parking lots

* Pre-treatment for filters, infiliration and storage
» Industrial and commercial facilities

* Wetlands protection

DOWNSTREAM DEFENDER COMPONENTS

1. Central Access Port
2. Floatables Access Port (6-ft, 8-ft. and 10-ft. models ouly)
. D'i_p Plate
4. Tangentiaf Inlet
Center Shaft
Center Cone
Benching Skirt
Floatables Lid
Outlet Pipe
10. Floatables Storage
11. solated Sediment Storage Zone
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Operation

INTRODUCTION

The Downstream Defender operates on simple fluid hydraulics.

it is self-activating, has no moving parts, n6 external power
requirement and is fabricated with durable non-corrosive
components. No manual procedures are required to operate the
unit and maintenance is limited to monitoring accumulations

of stored poilutants and periodic clean-outs. The Downstream
Defender has beert designed to allow for easy and safe access for
inspection/monitoring and clean-out procedures. Entry into the
unit or removal of the internal components is not necessary for
maintenance, thus safety concerns related to confined-space-entry
are avioided.

POLLUTANT CAPTURE AND RETENTION

The internal components of the Downstream Defender have

been designed to protect the oil, floatables and sediment storage
volumes so that separator performance is not reduced as pollutants
accumulate between clean-outs. Additionally, the Downstream
Defender is designed and installed into the storm: drain system

so that the vessel remains wet between storm events. Oil and
floatables are stored on the water surface in the outer arnulus
separate from the sediment storage volume in the sump of the unit
providing the option for separate oil disposal, and accessories
such as adsorbant pads. Since the oilfloatables and sediment
storage volumes are isofated from the active separation reégion,

the potential for re-suspension and washout of stored poltutants
between clean-outs is minimized.

WET SUMP

The sump of the Downstream Defender retains a standing water
level between storm events. The water in the sump prevents stored
sediment from solidifying in the base of the unit. The clean-out
procedure becomes mare difficult and labor intensive if the system
allows fine sediment to dry-out and consolidate, Dried sediment
must be manually removed by maintenance crews. This is a labor
intensive operation in a hazardous environment.

BLOCKAGE PROTECTION .

The Downstream Defender has large clear openings and no
internal restrictions or weirs, minimizing the risk of bloeckage and
hydraulic losses. In addition to increasing the system headloss,
orifices and internal weirs can increase the risk of blockage within
the unit.

Maintenance

OVERVIEW . _

The Downstream Defender protects the environment by removing a
wide range of pollutants from stormwater runoff. Periodic removal
of these captured poliutants is essential to the continuous, long-
term functioning of the Downstream Defender.  The Bownstream
Defender will capture and retain sediment and oil until the
sediment and oil storage volumes are full to capacity. When
sediment and ol storage capacities are reached, the Downstream
Defender will no longer be able to store rémoved sediment and
oil. Maximum poliutant storage capacities are provided in

Table 1. - '

Max Oil

ol =storage Depth
Isolated
Sediment Sediment

Storage

Figure 1: Pollutant storage volumes of the Downswiream Defender




E DOWNSTREAM DEFENDER®"

The Downstream Defender allows for easy and safe inspection,
monitoring and clean-out procedures. A commercially or
municipally owned sump-vac is used to remove captured sediment
and floatables. Access ports are [ocated in the top of the manhole.
On the 6-ft, 8-ft and 10-#t units, the floatables access port is above

- the outlet pipe between the concrete manhole wall and the dip
plate. The sediment removal access ports for all Downsfream
Defender models are iocated directly over the hotlow center shait.

Maintenance events may include Inspection, Oil & Floatables
Removal, and Sediment Removal. Maintenance events do not
require entry into the Downstream Defender, nor do they require
the internal components of the Downstream Defender to be

. removed. In the case of inspection and floatables removal, a
vactor truck is not required. Howeve, a vactor truck is required if
the maintendnce event is to include oil removal and/or sediment

removal.

DETERMINING YOUR MAINTENANCE SCHEDULE
The frequency of cleanout is determined in the field after
installation. During the first year of operation, the unit should be
inspected every six months to determine the rate of sediment and
floatables accumulation. A simple probe such as a Sludge Judge®
can be used to determine the level of accumulated solids stored in
the sump. This information can be recorded in the maintenance
log (see page 9) to establish a routine maintenance schedule.

The vactor procedure, including both sediment and oil/ilotables
removal, for a 6-ft Downstream Defender typically takes less than
34 minutes and removes a combined water/oil volume of about

500 gallons.

Table 1

Danst're-a; Defender Pollu tantStorage_ Cfab,ai:itie and: Max. C-l‘ean‘cu_t,ﬂe'p.th-s-
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INSPECTION PROCEDURES

tnspection is a simple process that does not involve entry into the
Downstream Defender. Maintenance crews should be familiar
with the Downstream Defender and its cormpenents prior to
inspection.

SCHEDULING

= [tis important to inspect your Downstream Defender every
six months during the first year of operation to determine your
site-specific rate of pollutant accumulation

e Typically, inspection may be conducted during any season
of the year

"« Sediment removal is not required unless sediment depths

exceed 75% of maximum clean-out depths stated in Table 1

' RECOMMENDED EQUIPMENT

* Sajety Equipment and Personal Protective Equipment
(traffic cones, work gloves, etc.)

s Crow bar or other tool to remove grate or lid
« Pole with s'.kirﬁmer or net

= Sediment probe (such as a Sludge Judge®)

= Trash bag for removed floatables

* Downstream Defender Maintenance Log

) Oil Clean-out ot/ Sediment Sediment Max. Liquid
Umt' Diameter Total Oil Storjalge - Depth Storape Clean-out Depth Volume Removed

(feet) {gallons) inches) (gallons) (inches) (gallons)

4 70 <16 141 <18 384

6 216 <23 424 <24 1,239

8 540 <33 - 939 <30 2,884

10 1,050 <42 1,757 <36 5,546

12 1,770 <49 2,970 <42 9,460

NOTES

1. Refer to Dowmstream Defender Clean-out Defail (Fig. 1) for measurement of depths.

2. Qil accumalation is typically less than sediment, however, removal of oil and sediment during the same service is recommended.

3. Remove floatables ﬁfst, then remove sediment storage volume.

4. Sediment removal is not required unless sediment depths exceed 75% of maximum clean-out depths stated inTable 1.




lgure 4 gure 5

INSPECTION PROCEDURES 7. Securely replace the grate or [id.

1. Set up any necessary safety equipment around the access
port or grate of the Downstream Defender as stipulated by
local ordinances. Safety equipment should notify passing
pedestrian and road traffic that work is being done.

8. Take down safety equipment.

9.. Notify Hydro International of any irregularities
noted during inspection.

‘2. Remove the lids to the manhole. Figure 4. (NOTE: The 4-ft _

Downstrearmn Defender® will only have ane lid). FLOATABLES AND SEDIMENT CLEANOUT
Floatables cleanout is typically done in conjunction with sediment
3. Without entering the vessel, look down into the chamber to removal. A commercially or municipally owned sump-vac is used

inspect the inside. Make note of any irregularities. See Figure 77 = fo remove captured sediment and floatables. Figure 6,
and & for typicdl inspection views,
' Floatables and loose debris can also be netted with a skimmer and

4. Without entering the vessel, use the pole with the skimmer net pole. The access port located at the top of the manhole provides
to remove floatables and loose debris from the outer annulus " unobstructed access for a vactor hose and skimmer pole to be
of the chamber. lowered to the base of the sump.

5. Using a sediment probe such as a Siudge Judge® measure the SCHEDULING
depth of sediment that has collected in the sump of the vessel, #» Floatables and sump cleanout are typlca”y conducted once
Figure 5. a year during any season,

6. On the Maintenance Log (see page 9), record the date, unit * | seditnent depths are greater than 75% of maximum clean-out
location, estimated volume of floatables and gross debris depths stated in Table 1, sediment removal is required.

removed, and the depth of sediment measured. Also note
any apparent irregularities such as damaged compenents 6r
blockages. ' '

= Floatables and sump cleanout should occur as soon as possible
following a spill in.the contributing drainage area.

Figure 8: View of outer annulus of fipatables and oif coflection zone

Figure‘ 7: View over Center Shaft into sediment storage Zone




i DOWNSTREAM DEFENDER®

'OPERATION AND MAINTENANCE MANUAL

RECOMMENDED EQUIPMENT C 7. Retract the vactor hose from the vessel.

&

FLOATABLES AND SEDIMENT GLEAN OUT
PROCEDURES

1.

3.

. Remove the lids to the manhole (NOTE: The 4-ft Downstream

. Using the Floatables Port for access, remove oil and floatables

. Once all floatables have been removed, drop thie vactor hose to

Maintenance at a Glance

| nspection R - Regularty drin ﬁrt yar of instllation |

Safety Equipment {traffic cones, etc) )
8. On the Mainfenance Log provided by Hydro International,

Crow bar or other tool to remove grate or lid record the date, unit location, estimated volume of floatables
and gross debris removed, and the depth of sediment measured.
Pole with skimmer or net (if only floatables are being removed) Alsa note any apparent frregularities such as damaged

o components or blockages.
Sediment probe (such as a Sludge Judge®)

Vactar truck (6-inch flexible hose recommended) 8. Securely replace the grte or lid.

Downstream Defender Maintenance Log

Set up any necessary safety equipment around the access
port or grate of the Downstream Defender as stipulated by
local ardinances. Safety equipment should notify passing
pedestrian and road traffic that work is being done.

Defender® will only have one lid).

Without entering the vessel, look down into the chamber to
inspect the inside. Make note of any irregularities,

stored on the surface of the water with the vactor hose or the
skimmer net. Figure 9.

Using a sediment probe such as a Sludge Judge®, measure the

depth of sediment that has collected in the sump of the vessel
and record it in the Maintenance Log (page 9).

the base of the sump via the Central Access Port. Vactor out the o
sediment and gross debris off the sump floor. Figure 6. Figure 9: floatables and sediment are removed with 2 vactor hose

ACTIVITY FREQUENCY

- Every 6 monithis after the first year of installation

Oil and Floatables , - Oncé per year, with sediment removal
Removal - Following a spill in the drainage area
Sediment Removal - Once per year or as needed

- Following a spill in the drainage area

NQTE: For most cleanouts it is not necessary to remave the entire volume of liquid in the vessel. Only removing the first few
inches of oils/floatables and the sediment storage volume is required.




- Downstream Defender Installation Log
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HYDRO INTERNATIONAL REFERENCE NUMBER:

8-FT . 10-FT

SITE NAME:
SITE LOCATION:
OWNER: CONTRACTOR:
CONTACT NAME: | CONTAGT NAME:
" COMPANY NAME: COMPANY NAME:
ADDRESS: ADDRESS:
TELEPHONE: | TELEPHONE:
- FAX: FAX:
INSTALLATION DATE: / |/
MODEL (CIRCLE ONE): 4FT 6-FT CUSTOM
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Downstream Defender lnspectlon and Mamtenance Log

Date

Initials

Depth of
Floatables
and Qils

Sedlment *
Depth
Measured

~ Volume of

Sediment

Removed

Site Activity and Comments

*Note: Sediment removal is not required uniess sediment depths exceed 75% of maximum clean-out depths stated in Table 1.
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