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COMMERCIAL/ INDUSTRIAL 
DEVELOPMENT 



Pollutant of Concern Summary Table 



B1. To determine the projects’ drainage characteristics, County of San 
Bernardino HCOC policy requires the project engineer to use the following 
guidelines: 

a. The Design Storms to be considered include, as a minimum, the 5-year, 2 
year, and 1-year return frequency storms, using the methods contained in the 
San Bernardino County Hydrology Manual  (1986). 



 
 

Project sites from 0-10 acres in size should use the Small Area Runoff  
Hydrograph method, found in Section J of the San Bernardino County  
Hydrology Manual (1986); sites greater than 10 acres should use the Unit 
Hydrograph Method, found in Section E of the San Bernardino County 
Hydrology Manual (1986). For each return frequency considered, and for both 
pre- and post-development conditions, determine the total runoff volume, the 
peak flow rate, and the time of duration, of runoff hydrograph flow rates that 
exceed the following flow rates: 90% of peak flow rate, 80% of peak flow rate,  
70% of peak flow rate, 60% of peak flow rate, 50% of peak flow rate, 40% of peak 
flow rate, 30% of peak flow rate, 20% of peak flow rate, and 10% of peak flow  
rate (see Table B2-2, “Pre- and Post-development Hydrology Comparison 
Worksheet.”) 

b. Sediment supply is to be estimated for pre-and post-development conditions 
for the land altered by the subject project using Table 2-3, “Pre- and Post- 
development Hydrology Comparison Worksheet” or equivalent. The Universal 
Soil Loss Equation published by the USDA-Natural Resources Conservation 
Service may be considered as an estimate of changes in sediment yield due to 
development, if applicable. Flow velocities are to be estimated for the several 
return frequency design storms noted above, as a minimum, with flow velocities 
estimated for each percentage of the peak flow rate value listed above. Normal 
depth hydraulic estimates may be used unless significant backwater effects exist 
such that deposition of sediment is anticipated, in which case a standard 
backwater analysis is to be  conducted. 

c. Based upon the preceding task results, the project engineer shall evaluate the 
Project and its impact downstream and recommend other design storm return 
frequencies to be considered in order to satisfy the goals and intent of the HCOC 
document. 
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Education of Property Owners

Activity Restrictions 

Spill Contingency Plan

Employee Training/Education 
Program

Street Sweeping Private Street 
and Parking Lots

Common Areas Catch Basin 
Inspection

Landscape Planning (SD-10)

Hillside Landscaping

Roof Runoff Controls (SD-11)

Efficient Irrigation (SD-12)

Protect Slopes and Channels

Storm Drain Signage (SD-13)

Inlet Trash Racks

Energy Dissipaters 

Trash Storage Areas (SD-32) 
and Litter Control

Fueling Areas (SD-30 )

Air/Water Supply Area 
Drainage

Maintenance Bays and Docks 
(SD-31)

Vehicle Washing Areas (SD- 
33)

Outdoor Material Storage 
Areas (SD-34)

Outdoor Work Areas (SD-35 )

Outdoor Processing Areas 
(SD-36)

Wash Water Controls for Food 
Preparation Areas

Pervious Pavement (SD-20)

Alternative Building Materials 
(SD-21)
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Treatment Control BMP Selection Matrix 



Attachment A 

check “Implemented” box, if  used

Design Basis of Treatment Control  BMPs 
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Operation and Maintenance Manual

First Defense® High Capacity and First Defense®Optimum

Vortex Separator for Stormwater Treatment



First Defense® Operation and Maintenance Manual

Hydro International (Stormwater), 94 Hutchins Drive, Portland ME 04102
Tel: (207) 756-6200 Fax: (207) 756-6212 Web: www.hydro-int.com

Table of Contents
®

®

              
®

®

 The contents of this manual, including the graphics contained herein, are intended for the use of the recipient to whom the 

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.

 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 
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First Defense® Operation and Maintenance Manual

I. First Defense® by Hydro International

Page | 3

Introduction
The First Defense® is an enhanced vortex separator that 

total suspended solids (TSS), trash and hydrocarbons from 

pollutants. The First Defense® is available in several model 

The two product models described in this guide are the First 
Defense® High Capacity and the First Defense® Optimum; 
they are inspected and maintained identically.

Operation
The First Defense®

activating, has no moving parts, no external power requirement 

No manual procedures are required to operate the unit and 
maintenance is limited to monitoring accumulations of stored 

® has 
been designed to allow for easy and safe access for inspection, 

unit nor removal of the internal components is necessary for 

entry are avoided.   

Pollutant Capture and Retention
The internal components of the First Defense® have been 

are stored on the water surface in the inner volume (Fig.1).  

events. The sump of the First Defense® retains a standing 
water level between storm events. This ensures a quiescent 

and washout of pollutants captured during previous events.

Accessories such as oil absorbent pads are available for 
enhanced oil removal and storage.  Due to the separation 

• Inlet options include surface grate or multiple inlet pipes
•

  manholes
•
  time within the treatment chamber, enhancing pollutant settling 
•

Advantages

• Stormwater treatment at the point of entry into the drainage line
•
  with limited slope and depth of cover
•
  tied into an existing storm drain line
•

Applications

Oil Max Oil
Storage Depth

Sediment 
StorageSediment

Fig.1 Pollutant storage volumes in the First Defense®.
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The First Defense®
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First Defense® Components  

5.   Outlet Pipe

12

3

4

5

6

7

8

(not pictured)

All First Defense® models include the internal components that are designed to remove and retain total suspended solids (TSS), 
®

III. Maintenance

First Defense®  

(ft / m) diameter

3 / 0.9

4 / 1.2

5 / 1.5

6 / 1.8

7 / 2.1

8 / 2.4

10 / 3.0

Fig. 2
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Overview
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.  

The First Defense®

entry into the First Defense®, nor do they require the internal components of the First Defense® to be removed.  In the case of 

include oil removal and/or sediment removal.       

Maintenance Equipment Considerations
The internal components of the First Defense® have a centrally located circular shaft through which the sediment storage sump can 

Determining Your Maintenance Schedule

® 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.  

® typically takes less than 30 minutes and 
removes a combined water/oil volume of about 765 gallons. 

Fig.3 The central opening to the sump of the First Defense®is 15 inches in diameter. 
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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                 

  
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.  Fig.4 
     shows the standing water level that should be observed.

4.  Without entering the vessel, use the pole with the skimmer net 

     and water surface.   

5.  ®, 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 

     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 Clean Out 

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 to be lowered to 
the base of the sump.  

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

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

Recommended Equipment
•  

•  Crow bar or other tool to remove grate or lid

•  

•  ®)

•  

•  First Defense® Maintenance Log

Fig.4 Floatables are removed with a vactor hose

Page | 6
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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

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. 
     with the vactor hose or with the skimmer or net

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

6.  
     to the base of the sump.  Vactor out the sediment and gross 

7.  Retract the vactor hose from the vessel.  

8.  On the Maintenance Log provided by Hydro International, 

     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.  

Activity                                Frequency
Inspection

Oil and Floatables 
Removal

Sediment Removal

Maintenance at a Glance

NOTE: For most clean outs the entire volume of liquid does not need to be removed from the manhole. Only remove the 
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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:

 (Stormwater), 94 Hutchins Drive, Portland ME 04102



First Defense® Inspection and Maintenance Log

Initials Depth of
Floatables 
and Oils

Sediment 
Depth 

Measured

Volume of 
Sediment 
Removed

Site Activity and 
Comments

Date

 (Stormwater), 94 Hutchins Drive, Portland ME 04102
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94 Hutchins Drive

Portland, ME 04102

Turning Water Around...®
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Inspection and Maintenance Guide

FLOGARD+PLUS®
CATCH BASIN INSERT FILTER

DR
AI
NA

GE
PROTECTION SYSTEM
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A division of 
Oldcastle Precast



SCOPE:
Federal, State and Local Clean Water Act regulations and those of insurance carriers require that stormwater 
filtration systems be maintained and serviced on a recurring basis. The intent of the regulations is to ensure that the 
systems, on a continuing basis, efficiently remove pollutants from stormwater runoff thereby preventing pollution 
of the nation’s water resources. These specifications apply to the FloGard+Plus® Catch Basin Insert Filter.

RECOMMENDED FREQUENCY OF SERVICE:
Drainage Protection Systems (DPS) recommends that installed FloGard+Plus Catch Basin Insert Filters be serviced 
on a recurring basis. Ultimately, the frequency depends on the amount of runoff, pollutant loading and interference 
from debris (leaves, vegetation, cans, paper, etc.); however, it is recommended that each installation be serviced a 
minimum of three times per year, with a change of filter medium once per year. DPS technicians are available to 
do an onsite evaluation, upon request.

RECOMMENDED TIMING OF SERVICE:
DPS guidelines for the timing of service are as follows:

1. For areas with a definite rainy season: Prior to, during and following the rainy season.
2. For areas subject to year-round rainfall: On a recurring basis (at least three times per year).
3. For areas with winter snow and summer rain: Prior to and just after the snow season and during the

summer rain season.
4. For installed devices not subject to the elements (washracks, parking garages, etc.): On a recurring basis

(no less than three times per year).

SERVICE PROCEDURES:
1. The catch basin grate shall be removed and set to one side. The catch basin shall be visually inspected

for defects and possible illegal dumping. If illegal dumping has occurred, the proper authorities
and property owner representative shall be notified as soon as practicable.

2. Using an industrial vacuum, the collected materials shall be removed from the liner. (Note: DPS uses a
truck-mounted vacuum for servicing FloGard+Plus catch basin inserts.)

3. When all of the collected materials have been removed, the filter medium pouches shall be removed by
unsnapping the tether from the D-ring and set to one side. The filter liner, gaskets, stainless steel frame
and mounting brackets, etc., shall be inspected for continued serviceability. Minor damage or
defects found shall be corrected on-the-spot and a notation made on the Maintenance Record.
More extensive deficiencies that affect the efficiency of the filter (torn liner, etc.), if approved by
the customer representative, will be corrected and an invoice submitted to the representative along with
the Maintenance Record.

4. The filter medium pouches shall be inspected for defects and continued serviceability and replaced as
necessary and the pouch tethers re-attached to the liner’s D-ring. See below.

5. The grate shall be replaced.

REPLACEMENT AND DISPOSAL OF EXPOSED FILTER MEDIUM AND COLLECTED DEBRIS
The frequency of filter medium exchange will be in accordance with the existing DPS-Customer Maintenance 
Contract. DPS recommends that the medium be changed at least once per year. During the appropriate service, or 
if so determined by the service technician during a non-scheduled service, the filter medium will be replaced with 
new material. Once the exposed pouches and debris have been removed, DPS has possession and must dispose of 
it in accordance with local, state and federal agency requirements.

DPS also has the capability of servicing all manner of storm drain filters, catch basin inserts and catch 
basins without inserts, underground oil/water separators, stormwater interceptors and other such devices. 
All DPS personnel are highly qualified technicians and are confined space trained and certified. Call us at 
(888) 950-8826 for further information and assistance.
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Underground stormwater detention and infiltration systems must 
be inspected and maintained at regular intervals for purposes of 
performance and longevity. 

Inspection 

Inspection is the key to effective maintenance of CMP detention 
systems and is easily performed. Contech recommends ongoing, 
annual inspections. Sites with high trash load or small outlet 
control orifices may need more frequent inspections.  The rate 
at which the system collects pollutants will depend more on-
site specific activities rather than the size or configuration of the 
system. 

Inspections should be performed more often in equipment 
washdown areas, in climates where sanding and/or salting 
operations take place, and in other various instances in which 
one would expect higher accumulations of sediment or abrasive/ 
corrosive conditions. A record of each inspection is to be 
maintained for the life of the system.

NOTHING IN THIS CATALOG SHOULD BE CONSTRUED AS A WARRANTY. APPLICATIONS SUGGESTED HEREIN 
ARE DESCRIBED ONLY TO HELP READERS MAKE THEIR OWN EVALUATIONS AND DECISIONS, AND ARE NEITHER 
GUARANTEES NOR WARRANTIES OF SUITABILITY FOR ANY APPLICATION. CONTECH MAKES NO WARRANTY 
WHATSOEVER, EXPRESS OR IMPLIED, RELATED TO THE APPLICATIONS, MATERIALS, COATINGS, OR PRODUCTS 
DISCUSSED HEREIN. ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND ALL IMPLIED WARRANTIES OF FITNESS 
FOR ANY PARTICULAR PURPOSE ARE DISCLAIMED BY CONTECH. SEE CONTECH’S CONDITIONS OF SALE 
(AVAILABLE AT WWW.CONTECHES.COM/COS) FOR MORE INFORMATION.

CMP MAINTENANCE GUIDE 10/19 PDF

© 2019 CONTECH ENGINEERED SOLUTIONS LLC, A QUIKRETE COMPANY
 ALL RIGHTS RESERVED. PRINTED IN USA. 

Maintenance

CMP detention systems should be cleaned when an inspection reveals 
accumulated sediment or trash is clogging the discharge orifice. 
Accumulated sediment and trash can typically be evacuated through 
the manhole over the outlet orifice. If maintenance is not performed 
as recommended, sediment and trash may accumulate in front of the 
outlet orifice. Manhole covers should be securely seated following 
cleaning activities. Contech suggests that all systems be designed with 
an access/inspection manhole situated at or near the inlet and the 
outlet orifice. Should it be necessary to get inside the system to perform 
maintenance activities, all appropriate precautions regarding confined 
space entry and OSHA regulations should be followed.

Annual inspections are best practice for all underground systems. 
During this inspection if evidence of salting/de-icing agents is observed 
within the system, it is best practice for the system to be rinsed, 
including above the spring line soon after the spring thaw as part of the 
maintenance program for the system.

Maintaining an underground detention or infiltration system is easiest 
when there is no flow entering the system. For this reason, it is a good 
idea to schedule the cleanout during dry weather.

The foregoing inspection and maintenance efforts help ensure 
underground pipe systems used for stormwater storage continue to 
function as intended by identifying recommended regular inspection 
and maintenance practices. Inspection and maintenance related to the 
structural integrity of the pipe or the soundness of pipe joint connections 
is beyond the scope of this guide.

Contech® CMP Detention Inspection and Maintenance Guide

ENGINEERED SOLUTIONS

CMP DETENTION SYSTEMS



OVERALL SITE AREAS SERVICE PROCEDURES: 

1) ALL INSPECTIONS AND CORRECTIVE MAINTENANCE SHALL BE 
NOTED AND LOGGED IN THE MAINTENANCE RECORD. 

2) OWNER SHALL BE NOTIFIED OF ALL WORK PERFORMED. 
3) CLEANING SHOULD BE PERFORMED DURING DRY WEATHER 

CONDITIONS.
4) PERFORM INSPECTION AND MAINTENANCE WITH CARE AS NOT 

TO DAMAGE WORK AND STORAGE AREAS. 
5) REMOVAL OF UNDESIRABLE MATERIALS AND DEBRIS. 

a) INSPECT SURROUNDING AREAS FOR DEFECTS AND 
ILLEGAL DUMPING. 

b) NOTIFY PROPER AUTHORITY AND OWNER IF ILLEGAL 
DUMPING OCCURRED. 

6) REMOVE HYDROCARBONS.  (ADSORBENT PADS MAY BE USED). 
7) DEBRIS MAY BE REMOVED BY THE USE OF A NET IF 

NECESSARY.
8) VACCUM IF NECESSARY / REMOVE COLLECTED MATERIALS 

AND FLUID FROM THE AREAS. 
a) SILT, SEDIMENT AND OTHER DEBRIS SHOULD NOT BE 

ALLOWED TO ACCUMULATE. 
b) IF DEBRIS OR APPRECIABLE AMOUNT OF THE SILT OR 

SEDIMENT IS FOUND, DETERMINE THE SOURCE AND 
CORRECT.

9) INSPECT AREAS 
a) INSPECT 

i. UPSTREAM INFLOW AREAS AND DOWNSTREAM 
AREAS, ETC. 

ii. INSPECT STORAGE STRUCTURES FOR DAMAGE 
AND/OR LEAKS. 

iii. CORRECT MINOR DAMAGE / DEFECTS. 
iv. CORRECT MORE EXTENSIVE DEFICIENCIES.   

b) DEFECTS / SERVICEABILITY. 
c) REPLACE, REMOVE, REPAIR AS NECESSARY. 
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Table B-2 
C Values Based on Impervious/Pervious Area  Ratios 
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Attachment C 

Pollutants of Concern 
Bacteria and Viruses 

Metals 

Nutrients

Pesticides 

Organic Compounds 

Sediments 

Trash and Debris 
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Oxygen-Demanding Substances 

Oil and Grease 



Attachment D 
Treatment Control BMP Sizing Calculations
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From TGD Table 5-4   -   Underground infiltration (Rock bed below pipe)



From TGD Table 5-4   -   Underground infiltration (Rock bed below pipe)
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From TGD Table 5-4   -   Underground infiltration (Rock bed below pipe)
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Treatment Control BMP Sizing Calculations 
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