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1. Identification 
Drainage Facility ID (DFI): D00191 
Facility Type: Water Quality Manhole 
Construction Drawings: (V-File Number)  [39V-063]  
Location: District:  2B (Old 2A) 

Highway No.:  140 
Mile Post:   [5.45 (beg./end)] 
Description:  This facility is located on the 
southeast quadrant of the intersection of 
Farmington Road and the Hillsboro-
Silverton Hwy (OR 219) when heading 
eastbound onto Farmington Road.  Access 
may be obtained from the right shoulder of 
Farmington Road. 

 

2. Facility Contact Information 
 
Contact the Engineer of Record, Region Technical Center, or Geo-
Environmental’s Senior Hydraulics Engineer for: 
 

• Operational clarification 
• Maintenance clarification 
• Repair or restoration assistance 

 
Engineering Contacts: 
 
Region Technical Center Hydro Unit Manager 
 
Or 
 
Geo-Environmental Senior Hydraulics Engineer (503) 986-3365. 
 

3. Construction 
Engineer of Record: Consultant Designer – David Evans and Assoc., 

Inc., Richard Attanasio, P.E., 503-223-6663 
 
Facility construction: 2006 
Contractor:   Kerr Contractors, Inc. 
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4. Storm Drain System and Facility Overview 
This water quality manhole is an underground facility designed to treat 
stormwater runoff.  The system is a proprietary product called First 
Defense® manufactured by Hydro International, Inc.  The underground 
vortex system provides treatment using a ‘low energy vortex regime’ by 
removing or separating the solids from the water via sedimentation and 
flow through an inlet, a separation chamber, and a sump at the bottom.  
This facility contains an Operation and Maintenance manual as prepared 
by the manufacturer and is provided in Appendix C. 
 
This facility is located on the southeast quadrant of the intersection of 
Farmington Road and the Hillsboro-Silverton Hwy (OR 219) when heading 
eastbound onto Farmington Road.  Access may be obtained from the right 
shoulder of Farmington Road. 
 
A 12-inch storm drain pipe conveys water from a nearby detention 
tank/pipe and flow control detention manhole facility (DFI D00190).  
Excess water leaving the detention tank/pipe system enters the water 
quality manhole (DFI D00191) from the north after collecting stormwater 
runoff from the surrounding ditches and impervious surfaces associated 
with the roadway intersection. 
 
The water quality manhole is a specialized proprietary structure designed 
to treat and remove pollutants from the stormwater.  Once treated, the 
water flows south through a 12-inch outlet pipe toward an outfall and 
riprap pad before entering a ditch that directs flows to Christensen Creek; 
see Point C of the Operational Plan, Appendix A. 
 
A. Maintenance equipment access: 

Unobstructed access may be obtained from the right shoulder of 
Farmington Road just east of its intersection with the Hillsboro-
Silverton Highway (OR 219). 

 
B. Heavy equipment access into facility: 
 

 Allowed (no limitations) 
 Allowed (with limitations) 
 Not allowed 

 
C. Special Features: 
 

 Amended Soils 
 Porous Pavers 
 Liners 
 Underdrains 
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Photo 1:  Interior view of water quality manhole. 

 

5. Facility Haz Mat Spill Feature(s) 
The water quality manhole (DFI D00191) and the adjoining detention 
tank/pipe facility (DFI D00190) can be used to store a volume of liquid by 
blocking the 12-diameter outlet pipe located at the outlet of the water 
quality manhole.  This pipe is associated with Point A on the Operational 
Plan, Appendix A. 
 

6. Auxiliary Outlet (High Flow Bypass) 
Auxiliary Outlets are provided if the primary outlet control structure can not 
safely pass the projected high flows.  Broad-crested spillway weirs and 
over flow risers are the two most common auxiliary outlets used in 
stormwater treatment facility design.  The auxiliary outlet feature is either a 
part of the facility or an additional storm drain feature/structure. 
 
The auxiliary outlet feature for this facility is: 
 

 Designed into facility 

High-Flow 
By-Pass 

Inlet 
chute 

Outlet chute 
and outlet pipe 
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An auxiliary outlet feature (a high-flow bypass) is built into the 
specialized manhole structure and will allow higher flows to directly 
pass through the manhole should a high flow stormwater event ever 
occur. 

 
 Other, as noted below 

 

7. Maintenance Requirements 
Routine maintenance table for non-proprietary stormwater treatment and 
storage/detention facilities have been incorporated into ODOT’s 
Maintenance Guide.  These tables summarize the maintenance 
requirements for ponds, swales, filter strips, bioslopes, and detention 
tanks and vaults.  Special maintenance requirements in addition to the 
routine requirements are noted below when applicable.     
 
The ODOT Maintenance Guide can be viewed at the following website: 
 
http://www.oregon.gov/ODOT/HWY/OOM/MGuide.shtml    
 
Maintenance requirements for proprietary structures, such as underground 
water quality manholes and/or vaults with filter media are noted in 
Appendix C when applicable. 
 
The following stormwater facility maintenance table (See ODOT 
Maintenance Guide) should be used to maintain the facility outlined in this 
Operation and Maintenance Manual or follow the Maintenance 
requirements outlined in Appendix C when proprietary structure is 
selected below: 
 

 Table 1 (general maintenance) 
   Table 2 (stormwater ponds) 
   Table 3 (water quality biofiltration swales) 
   Table 4 (water quality filter strips) 
   Table 5 (water quality bioslopes) 
   Table 6 (detention tank) 
   Table 7 (detention vault) 
   Appendix C (proprietary structure) 
   Special Maintenance requirements:  See Appendix C and the 

Proprietary Structure Maintenance Requirements for an O&M Manual 
specifically written for the water quality structure. 

Note: Special maintenance Requirements Require Concurrence from 
ODOT SR Hydraulics Engineer. 
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8. Waste Material Handling 
Material removed from the facility is defined as waste by DEQ.  Refer to 
the roadwaste section of the ODOT Maintenance Yard Environmental 
Management System (EMS) Policy and Procedures Manual for disposal 
options:  http://egov.oregon.gov/ODOT/HWY/OOM/EMS.shtml  
 
 
Contact any of the following for more detailed information about 
management of waste materials found on site: 
 
ODOT Clean Water Unit   (503) 986-3008 
ODOT Statewide Hazmat Coordinator (503) 229-5129 
ODOT Region Hazmat Coordinator (503) 731-8290 
ODEQ Northwest Region Office  (503) 229-5263 
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Appendix A 
 
 

Content: 
 

• Operational Plan and Profile Drawing(s) 
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Appendix B 
 
 

Content: 
 

• ODOT Project Plan Sheets 

o Cover/Title Sheet 

o Water Quality/Detention Plan Sheets 

o Other Details 
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Appendix C 
 
 

Content: 
 

• Proprietary Structure Maintenance Requirements 
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COPYRIGHT STATEMENT: The contents of this manual, including the graphics contained herein, are intended for the use of the recipient to whom the 

document and all associated information are directed.  Hydro International plc owns the copyright of this document, which is supplied in confidence.  It must 

not be used for any purpose other than that for which it is supplied and must not be reproduced, in whole or in part stored in a retrieval system or transmitted 

in any form or by any means without prior permission in writing from Hydro International plc. First Defense is a trademarked hydrodynamic vortex separation 

device of Hydro International plc. A patent covering the First Defense has been granted.

DISCLAIMER: Information and data contained in this manual is exclusively for the purpose of assisting in the operation and maintenance of Hydro International 

plc’s First Defense. No warranty is given nor can liability be accepted for use of this information for any other purpose. Hydro International plc has a policy of 

continuous product development and reserves the right to amend specifications without notice.
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Capturing more than 25 years of separation design experience, 

the First Defense® is Hydro International’s latest addition 

to its family of hydrodynamic vortex separators intended for 

stormwater applications.  It has been developed with ease of 

installation and maintenance at the forefront without sacrificing 

performance or design flexibility.  

All internal components are housed in either a 4-ft or 6-ft 

diameter precast manhole that is designed to withstand traffic 

loads.  Each model can be used as a catch basin inlet or 

standard manhole with solid cover so that runoff can enter 

from an overhead grate, inlet pipe or both without diminishing 

performance.

The First Defense has internal components that are designed to 

generate rotational flow within the device without requiring a 

tangential inlet.  Flow within the precast chamber is controlled 

to prevent turbulence and its unique reverse-flow outlet 

intake ensures a longer retention time by preventing short-

circuiting.  An internal bypass prevents high flow re-suspension 

and washout and eliminates the need for additional bypass 

structures.  The internals can easily be adjusted to change the 

angle between the inlet and outlet for storm drain directional 

changes and dual inlets are possible.  This simplifies grading 

and site design so that flow can be conveyed from isolated 

locations within the same site without increasing the number 

of structures.

For removal of fine sediment and associated pollutants, oil 

spills, trash and debris, the first choice in stormwater treatment 

systems is the First Defense.

Benefits of the First Defense
•  Compact and flexible design
	 - Can be used as a catch basin inlet and directional 
	   change manhole
	 - Optional one or two inlets 
	 - Does not require a bypass structure
• Hydrodynamic Vortex Separation
	 - Extended and structured flow path
	 - Minimal headloss
	 - Reduces turbulence and re-suspension
	 - Reverse-flow outlet intake prevents short-circuiting
	 - Improved efficiency for all flows 
•  Delivered Pre-assembled for easy and fast installation
•  Simple to inspect and maintain
•  Independently verified

Applications
•  New developments and retrofits

•  Utility yards

•  Streets and roadways

•  Parking lots

•  Pre-treatment for filters, infiltration and storage

•  Industrial and commercial facilities

•  Wetlands protection

First Defense® by Hydro International
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First Defense Components
1.   Built-In Bypass

2.   Inlet Pipe

3.   Inlet Chute

4.   Floatables Draw-off Port

5.   Outlet Pipe

6.   Floatables Storage

7.   Outlet Chute

8.   Sediment Storage

9.   Reverse-flow Outlet Intake

1

4

6

7

2

3

5

8
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Operation
INTRODUCTION
The First Defense operates on simple fluid hydraulics.  It is self-
activating, has no moving parts, no 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 
pollutants and periodic clean-outs.  The First Defense has been 
designed to allow for easy and safe access for inspection, 
monitoring and clean-out procedures.  Neither entry into the 
unit nor removal of the internal components is necessary for 
maintenance, thus safety concerns related to confined-space-entry 
are avoided.   

pollutant CAPTURE and retention
The internal components of the First Defense have been designed 
to optimize pollutant capture.  Sediment is captured and retained 
in the base of the unit, while  oil and floatables are stored on the 
water surface in the inner volume.  The pollutant storage volumes 
are isolated from the built-in bypass chamber to prevent washout 
during high-flow internally-bypassed storm events.   Accessories 
such as oil absorbant pads are available for enhanced oil removal 
and storage.  Due to the separation of the oil and floatable storage 
volume from the outlet, the potential for washout of stored 
pollutants between clean-outs is minimized.   

wet sump
The sump of the First Defense 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 more 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.

Maintenance
OVERVIEW
The First Defense protects the environment by removing a wide 
range of pollutants from stormwater runoff.   Periodic removal of 
these captured pollutants is essential to the continuous, long-term 
functioning of the First Defense.  The First Defense will capture and 
retain sediment and oil until the sediment and oil storage volumes 
are full to capacity.  When sediment and oil storage capacities are 
reached, the First Defense will  no longer be able to store removed 
sediment and oil.  Maximum pollutant storage capacities are 
provided in  Table 1.

Figure 1: Pollutant storage volumes in the First Defense
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The First Defense 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 located in the top of the manhole.  

Maintenance events may include Inspection, Oil & Floatables 
Removal, and Sediment Removal.  Maintenance events do not 
require entry into the First Defense, nor do they require the internal 
components of the First Defense to be removed.  In the case of 
inspection and floatables removal, a vactor truck is not required.  
However, a vactor truck is required if the maintenance 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/flotables 
removal, for a 6-ft First Defense typically takes less than 30 minutes 

and removes a combined water/oil volume of about 800 gallons. 

Inspection  procedures
Inspection is a simple process that does not involve entry into the 
First Defense.  Maintenance crews should be familiar with the First 
Defense and its components prior to inspection.

Scheduling
•  It is important to inspect your First Defense every six months 
    during the first year of operation to determine your site-specific 
    rate of pollutant accumulation.

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

	

Recommended Equipment
•  Safety Equipment and Personal Protective Equipment 
    (traffic cones, work gloves, etc.)

•  Crow bar or other tool to remove grate or lid

•  Pole with skimmer or net

•  Sediment probe (such as a Sludge Judge®)

•  Trash bag for removed floatables

•  First Defense Maintenance Log

5

NOTE

The total volume removed will depend on the oil accumulation level. Oil accumulation is typically much less than sediment, 
however, removal of oil and sediment during the same service is recommended.  

First Defense Pollutant Storage Capacities and Maximum Cleanout Depths

Unit Diameter Total Oil Storage Oil Clean-out 
Depth

Total Sediment 
Storage

Sediment 
Clean-out Depth

Max. Liquid 
Volume Removed

(feet) (gal.) (inches) (gal.) (inches) (gal.)

4

6

180

420

<23.5

<23.5

202

626

26

36

202-342

626-1046

Table 1
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Inspection Procedures
1.  Set up any necessary safety equipment around  the access
     port or grate of the First Defense as stipulated  by                
     local ordinances.   Safety equipment should notify passing                 
     pedestrian and road traffic that work is being done.
  
2.  Remove the grate or lid to the manhole. 

3.  Without entering the vessel, look down into the chamber to 
     inspect the inside.  Make note of any irregularities.  Figure 2 
     shows the standing water level that should be observed.

4.  Without entering the vessel, use the pole with the skimmer net 
     to remove floatables and loose debris from the outer annulus
     of the chamber.   

5.  Using a sediment probe such as a Sludge Judge®, measure the 
     depth of sediment that has collected in the sump of the vessel. 

6.  On the Maintenance Log (see page 9), record the date, unit 
     location, estimated volume of floatables and gross debris
     removed, and the depth of sediment measured.  Also note
     any apparent irregularities such as damaged components or
     blockages.

7.  Securely replace the grate or lid.  

8.  Take down safety equipment.

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

 

Floatables and sediment Cleanout 
Floatables cleanout is typically done in conjunction with sediment 
removal.  A commercially or municipally owned sump-vac is used 
to remove captured sediment and floatables (Figure 2).  

Floatables and loose debris can also be netted with a skimmer and 
pole.  The access port located at the top of the manhole provides 
unobstructed access for a vactor hose and skimmer pole to be 
lowered to the base of the sump.  

Scheduling
•  Floatables and sump cleanout are typically conducted once 
    a year during any season.

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

Recommended Equipment
•  Safety Equipment (traffic cones, etc)

•  Crow bar or other tool to remove grate or lid

•  Pole with skimmer or net (if only floatables are being removed)

•  Sediment probe (such as a Sludge Judge®)

•  Vactor truck (flexible hose recommended)

•  First Defense Maintenance Log

Floatables and sediment Clean Out Procedures
1.  Set up any necessary safety equipment around  the access
     port or grate of the First Defense as stipulated by
     local ordinances.   Safety equipment should notify passing

Figure 2: Floatables are removed with a vactor hose

6

CAUTION!
Avoid Inlet Chute
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     pedestrian and road traffic that work is being done.

2.  Remove the grate or lid to the manhole.

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

4.  Remove oil and floatables stored on the surface of the water                                                                      
     with the vactor hose (Figure 2) or with the skimmer or net (not 
     pictured). 

5.  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).  

6.  Once all floatables have been removed, drop the vactor hose to 
     the base of the sump.  Vactor out the sediment and gross debris 
     off the sump floor (Figure 3).

7.  Retract the vactor hose from the vessel.  

8.  On the Maintenance Log provided by Hydro International, 
     record the date, unit location, estimated volume of floatables 
     and gross debris removed, and the depth of sediment measured.  
     Also note any apparent irregularities such as damaged 
     components, blockages, or irregularly high or low water levels.

9.  Securely replace the grate or lid.  
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- Regularly during first year of installation
- Every 6 months after the first year of installation

- Once per year, with sediment removal
- Following a spill in the drainage area

- Once per year or as needed
- Following a spill in the drainage area

Activity      		                         Frequency

Inspection

Oil and Floatables 
Removal

Sediment Removal

Maintenance at a Glance

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

Figure 3: Sediment is removed with a vactor hose

CAUTION!
Avoid Inlet Chute



First Defense® Installation Log

Hydro International Reference Number:

Site Name:

Site Location:

Owner:							           Contractor:

Contact Name:					          Contact Name:

Company Name:					          Company Name:

Address:						           Address:

Telephone:						           Telephone:

Fax:							            Fax:

Installation Date:        /       /        

MODEL size (circle one):	              4-FT		                                         6-FT

inlet (circle all that apply):    grate inlet (catch basin)		  inlet pipe (flow through)



First Defense® Inspection and Maintenance Log

Initials Depth of
Floatables 

and Oils

Sediment 
depth 

measured

Volume of 
sediment 
removed

site activity and 
comments

Date



Notes



Notes
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