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 Introduction 
 

Background 

This manual serves as an Operations and Maintenance Program to meet the NPDES Phase II Permit (Permit) pollution 
prevention and operation and maintenance requirements. It describes pollution prevention and operation and 
maintenance program activities the City has implemented and identifies how the programs comply with Permit 
requirements. 

Purpose 

Section S5.C.5 of the Permit requires the City to provide a Pollution Prevention and Operation and Maintenance 
Program for the area served by its Municipal Separate Storm Sewer System (MS4). The goal of this program is to 
ǇǊŜǾŜƴǘ ƻǊ ǊŜŘǳŎŜ Ǉƻƭƭǳǘŀƴǘ ǊǳƴƻŦŦ ŦǊƻƳ ǘƘŜ /ƛǘȅΩǎ ƻǇŜǊŀǘƛƻƴ ŀƴŘ ƳŀƛƴǘŜƴŀƴŎŜ ŀŎǘƛǾƛǘƛŜǎΦ 
 

The program requirements include: 

¶ Maintenance standards that are at least as protective as those specified in the 2005 Stormwater 
Management Manual for Western Washington. S5.C.5.a  

¶ An inspection program that includes all City-owned or operated permanent stormwater treatment, flow 
control facilities, and catch basins at a frequency that meets Permit requirements unless a reduced 
frequency can be justified. S5.C.5.b  

¶ Spot checks of potentially damaged permanent treatment and flow control facilities, other than catch 
basins after major (greater than 24-hour-10-year recurrence interval rainfall) storm events. S5.C.5.c 

¶ Inspections of all catch basins and inlets owned or operated by the Permittee at least once before the end 
of the permit term. S5.C.5.d  

¶ Compliance with inspection requirements in b, c, and d shall be determined by the presence of an 
established inspection program designed to inspect all sites. S5.C.5.e  

¶ Practices to reduce stormwater impacts associated with runoff from streets, parking lots, road/highways 
owned or maintained by the City, and to reduce pollutants in discharges from all lands owned or maintained 
by the City. S5.C.5.f 

¶ Establishment and implementation of policies and procedures to reduce pollutants in discharge from all 
lands owned or maintained by the Permittee 

¶ An ongoing training program for City staff whose construction, operations, or maintenance job functions 
may affect stormwater quality. S5.C.5.h  

¶ Development and implementation of a Stormwater Pollution Prevention Plan (SWPPP) for all heavy 
equipment maintenance or storage yards, and material storage facilities owned or operated by the City. 
S5.C.5.i  

¶ Documentation of inspections, maintenance, or repair activities, as well as staff training. S5.C.5.j 
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 Operations and Maintenance Program  
 

Maintenance Standards 

MaintenŀƴŎŜ ƳŜŀǎǳǊŜǎ Ƴǳǎǘ Ŧƻƭƭƻǿ ƎǳƛŘŜƭƛƴŜǎ ŦǊƻƳ ǘƘŜ /ƛǘȅΩǎ ŀŘƻǇǘŜŘ ǎǳǊŦŀŎŜ ǿŀǘŜǊ ŘŜǎƛƎƴ Ƴŀƴǳŀƭ, the King County 
Surface Water Design Manual (KCSDWM). KCSWDM requires maintenance of all drainage facilities to be the 
responsibility of the applicant or property owner, except where the City assumes responsibility.  

Inspection Program 

¶ All City owned or operated permanent stormwater treatment and flow control best management practices 
(BMPs) and or facilities are inspected annually by a trained and certified in house Stormwater Inspector. 
Illicit Discharge Detection and Elimination (IDDE) screening is also completed at the time of inspection. 

¶ All commercial property, privately owned and operated catch basins, conveyance systems, stormwater 
treatment, and flow control BMPs/facilities are inspected annually by a trained and certified in house 
Stormwater Inspector. IDDE screening is also completed at the time of inspection. 

¶ Public Works staff perform inspections of all MS4 catch basins every two year. IDDE screening is also 
completed at the time of inspection. 

¶ All City owned and maintained HDPE pipes located on steep grades are inspected annually. IDDE screening 
is also completed at the time of inspection. 

¶ The City has established a standard operating procedure to conduct spot checks after all major storms.  

¶ The City is working to update its existing system to maintain an electronic database (asset management) of 
all inspection reports. 

Operations and Maintenance (O&M) Program 

¶ The City currently operates a robust maintenance program.  

¶ All City owned or operated permanent stormwater treatment and flow control BMPs/facilities are 
maintained as necessary within one year of inspection for typical maintenance and within two years for 
maintenance that requires capital construction of less than $25,000. 

¶ All catch basins are cleaned as required after inspection every two years. Other typical maintenance of 
catch basins is completed within 6-months of inspection. 

¶ All City owned and maintained HDPE pipes are cleared of fallen trees and vegetation as they are inspected 
annually. All other typical maintenance is completed within one year of inspection and within two years for 
maintenance that requires capital construction of less than $25,000. 

¶ ¢ƘŜ /ƛǘȅΩǎ ŎǳǊǊŜƴǘ ŎƻƴǘǊŀŎǘ ǿƛǘƘ ŀ ǇǊƛǾŀǘŜ Ŏƻƴǘractor requires street sweeping throughout the City, every 
third Thursday of the month. 

¶ The City has established an on-going O&M program to reduce pollutant discharges from all lands owned or 
maintained by the City such as parks, open space, rights-of-way, maintenance yards, and stormwater 
treatment and flow control facilities. This program includes components to address issues such as: 

 
o Street sweeping;  
o Integrated pest management;  
o Sediment and erosion control;  
o Landscape maintenance and vegetation disposal;  
o Trash management; and  
o Building exterior cleaning and maintenance.
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Staff Training 

¶ City staff have attended trainings associated with pollution reduction and management.  

¶ The City has developed an on-going training program for all field staff responsible for inspecting and 
maintaining municipal operations. Both in-house and outside training resources are utilized.  

¶ The on-going training program includes a system to document and maintain records of all training that has 
taken place.  

¶ The City will use adaptive management as necessary to be compliant with the Permit.  

¶ The City maintains and continually updates its Stormwater Pollution Prevention Plan (SWPPP). 

¶ The City has identified all heavy equipment maintenance yards, storage yards, and material storage 
facilities and evaluating existing coverage under other permits and developed SWPPPs for all applicable 
facilities.  
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 Stormwater Structures  

Catch Basins 

Types of Catch Basins: their design & how they function 
Type 1: Most common catch basin type 

¶ It is a rectangular box with approximate dimensions of опέ x олέ and up to 5.5 feet deep. 

¶ Type 1 CBs are utilized when the connected conveyance pipes: 

o Less than 18 inches in diameter; and 
o Depth from top of grate to the bottom (invert) of the pipe is 5-feet or less. 

Type 1-L: Similar to the Type 1 

¶ It is a rectangular box with approximate dimensions of 40έ x осέ and up to 5.5 feet deep. 

¶ Type 1 CBs are utilized when the connected conveyance pipes: 

o Maximum diameter of 28 inches; 

o Depth from top of grate to the bottom (invert) of the pipe is 5-feet or less. 

Type 2: Second most common catch basin type (first being Type 1) 

¶ Type 2 CBs range in diameter from 4 feet to 12 feet, and in depth from 5 feet to 30 feet and deeper. 

¶ They are used when: 

o Conveyance pipe is 18 inches or greater in diameter; or 

o Depth from top of grate to pipe bottom exceeds 5.0 feet. 

¶ Access into a Type 2 CB is through the access hole (covered with an iron grate or solid lid). 

¶ Descent is typically aided by: 

o Iron ladder rungs mounted individually on the catch basin wall; or 

o A ladder attached to the wall. 
 
Both Type 1 and Type 2 CBs typically have a sump (collection area) below the outlet pipe for stormwater storage to 
allow sediment, debris and some pollutants to settle out and remain in the catch basin. 
 
Temporary Spill Control Structures: Many Type 2 Catch Basins in the roadway immediately upstream of a 
stormwater detention facility have a device in them to temporarily collect an oil spill (accidental or dumped 
intentionally) to prevent it from entering the facility. These types of structures are typically called Oil-Water 
Separator (OWS). 
 
The spill control device resembles a Flow Control Structure standpipe (See Flow Control Structure) but is open either 
at both the top and bottom of the standpipe or just the bottom and has no orifices to regulate or control flow rates. 
The CB contains the oil, however, if the oil is not removed before a rain storm event, the runoff will fill the basin 
causing the oil (lighter than water) to float on the water surface. The oil on the water surface rises and falls depending 
on the storm intensity, and the standpipe allows the oil to move up and down without allowing it to leave the catch 
basin. 

NOTE: Any oil in the Temporary Oil Spill Control Structure should be removed immediately after a storm event or as 
soon as the oil is discovered. 

Some Type 1 and Type 2 Catch Basins, rather than collecting surface water through a grate, have a solid lid and merely 
function as a connecting point for two or more pipes. These catch basins are usually located in a travel lane (not in 
the gutter line), yards, fields, or forested areas. These are difficult to access and cleaning out their sumps is sometimes 
very difficult. For that reason, many of them have no sump, but instead have a channel molded in the bottom allowing 
the sediment and debris carried by stormwater to flow directly through, rather than collect in the bottom. 
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Common Maintenance Needs 
The most common equipment for cleaning catch basins is a heavy-duty combination high-powered pressures washing 
and vacuum truck (Vac-truck). It provides: 

¶ High pressure washing for the walls and bottom of the catch basin, and 

¶ A high-powered vacuum for removing water laden with: 

o sediment 

o oil/grease/gasoline 

o vegetative debris 

o trash 

NOTE: If a Vac-truck is not available or not appropriate under some conditions, the option is to hand dig and 
remove the material.
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Type 1 and Type 2 Catch Basins  

 

 
 



 

City of Duvall ς Stormwater Maintenance Manual 

Page 7 

Installation of Type 1 and Type 2 Catch Basins  
 

 

 

  

 

 
 

 
 

 
 

 
 

 
 

 
 

TYPE 1 CATCH BASIN WITH VANE GRATE TYPE 1 CATCH BASIN CONNECTING CONCRETE PIPE 

TYPE 2 CATCH BASIN CONNECTING HDPE N-12 PIPE 

TYPE 2 CATCH BASIN 

TYPE 1 CATCH BASIN WITH VANE GRATE 
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TABLE 1 CATCH BASIN INSPECTION 

Drainage 
system 
feature 

Potential 
defect 

Conditions when 
maintenance is needed 

Results expected 
when maintenance is 

performed or not 
needed 

General 

Excessive 
accumulation of 
trash, debris, 
sediment or 
vegetation 

¶ More than 10% of basin grate 
surface is clogged. Blockage in 
gutter flow line at upstream 
end of grate. 

¶ Blockage removed. 

¶ Sump is filled more than 60 
percent of its depth with 
material, as measured from the 
bottom of basin to invert of the 
lowest pipe into or out of the 
basin, but in no case less than a 
minimum of six inches clearance 
from the top of stuff down to the 
invert of the lowest pipe 

¶ Accumulation of trash, 
debris, sediment or 
vegetation removed. 

¶ Pipe end blockage exceeds 20%. 
¶ Blockage removed. 

¶ Vegetation that can generate 
odors that might cause 
complaints or dangerous gases 
(e.g., methane). 

¶ Vegetation removed. 

Structure 

Damage to 
top slab, 
walls and 
bottom 

¶ Top slab has holes larger than 2 
square inches or cracks wider 
than 1/4 inch. Water and/or 
soil seeping into basin. 

¶ Top slab repaired or 
replaced. No water 
and/or soil seeping into 
basin. 

¶ Inspection or 
maintenance person 
judges that structure is 
unsound 

¶ Basin or portion of 
basin repaired or 
replaced 

Settlement/ 
misalignment 

¶ Grout has separated or cracked 
wider than 1/2 inch and longer 
than 1 foot at the joint of any 
inlet/outlet  pipe or any 
evidence of soil particles 
entering catch basin through 
cracks. 

¶ Pipe is re-grouted and 
secure at basin wall. 

¶ If failure of basin has created a 
safety or function problem. 

 
 
 
 
 
 
 
 
 

¶ Basin raised to proper 
elevation, realigned, 
or replaced. 
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Drainage 
system 
feature 

Potential 
defect 

Conditions when 
maintenance is needed 

Results expected 
when maintenance is 

performed or not 
needed 

Structure 
Pollutants in 
stormwater or 
sediment 

¶ For typical pollutants present 
such as gasoline, oil, 
herbicides, pesticides and 
fertilizer, identify and remove 
source and/or report to the 
Public Works Department. 
 
If hazardous materials are 
present, call 911 and Duvall 
Public Works. 

¶ No pollutants present. 

Catch Basin 
opening or 
concrete 
slab Access 
Hole 

Solid lid or 
grate not in 
place 

¶ Solid lid or grate is missing or 
ajar and not set securely in the 
metal frame. 

 
This is a safety hazard. Lid 
needs to be secured or 
replaced immediately. 

¶ Missing solid lid or grate 
repaired or replaced. 

¶ Ajar solid lid or 
grate is fully in 
place. 

Metal 
Grates 
and Grate 
Frames 

Locking 
mechanism 
not working 

¶ Mechanism cannot be opened 
by a maintenance person with 
proper tools. Bolts into frame 
have less than 1/2 inch of 
thread. 

¶ Mechanism can be 
opened with proper 
hand tools. 

Solid lid or 
grate 
difficult to 
remove 

¶ A maintenance person cannot 
remove lid or grate with 
normal lifting and proper 
hand tools. 

¶ Solid lid or grate can be 
removed by a 
maintenance person. 

Grate 
opening 
unsafe 

¶ Grate with slots or holes 
wider than standard 7/8 inch 
is a pedestrian and bike 
safety hazard. Replace grate. 

¶ Substandard Grate 
is replaced with one 
having standard 
openings. 

Damaged or 

missing 

¶ Grate with missing or broken 
member(s) of the grate.  
 
This is a safety hazard. Replace 
immediately. 

¶ Grate has been replaced. 

Not set 
and/or 
properly 
secured on 
top slab 

¶ Frame not sitting flush on top 
slab, i.e., separation of more 
than 3/4 inch of the frame from 
the top slab. 

¶ Frame is sitting flush 
on the riser rings or 
top slab. 
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Drainage 
system 
feature 

Potential 
defect 

Conditions when 
maintenance is needed 

Results expected 
when maintenance is 

performed or not 
needed 

Metal 
Grates 
and Grate 
Frames 

Not set 
and/or 
properly 
secured on 
top slab 

¶ Frame not securely attached to 
top slab.  
 
This is a safety hazard. Replace 
immediately. 

¶ Frame securely attached. 

Ladder Unsafe 

¶ Missing rungs. 

¶ Not securely attached to basin wall 

¶ Misaligned 

¶ Rust 

¶ Cracks 

¶ Sharp edges. 
 
This is a safety hazard. Replace 
immediately. 

¶ Ladder is safe. 

¶ Repaired to specifications, 
or 

¶ Replaced with OSHA 
standards compliant 
ladder. 

CAUTION: A Type 2 Catch Basin is an enclosed space where harmful chemicals and gasses can collect. Therefore, 
the inspection and maintenance of these facilities should be conducted by individuals trained and certified to 

work in confined spaces under hazardous conditions. 
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Catch Basin Insert 

What is a Catch Basin Insert? 
Catch basin inserts are most widely used in commercial parking areas and private residential roadway and parking 
areas to trap sediment and oil entering the catch basins, as well as during construction activities. 
 

How does a Catch Basin Insert work? 
Most involve some type of filter media and oil-absorbent pads that are either attached to the basin or laid in 
trays/pans or some other container suspended within the basin. Some are just dropped in and float in the sump. 
There are a variety of metal or fiberglass pans (some with two or three levels that function as graduated sieve to 
catch different sizes of debris and sediment. These kinds of filters overflow their containers when they become 
clogged or when there are high storm flows. 
 

Typical Catch Basin Insert designs 
The most common types of catch basin inserts are: fabric bags; plastic or metal trays; or plastic basin.
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Catch Basin Insert 

CATCH BASIN INSERT (SOCK) ς SECTION VIEW 
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Catch Basin Insert 

3-TRAY CATCH BASIN INSERT 

SOCK CATCH BASIN INSERT 
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TABLE 2 CATCH BASIN INSERT INSPECTION 

Drainage 
system 
feature 

Potential 
defect 

Conditions when 
maintenance is needed 

Results expected when 
maintenance is performed 

or not needed 

General 

Sediment 
accumulation 

¶ When sediment forms a cap 
over the insert media of the 
insert and/or unit. 

¶ No sediment cap on the 
insert media and its unit. 

Trash and debris 
accumulation 

¶ Trash and debris 
accumulate on insert unit 
creating a 
blockage/restriction. 

¶ Trash and debris removed 
from insert unit. 

 

¶ Runoff freely flows into 
catch basin. 

Media Insert-not 
removing oil 

¶ Water flowing out from 
insert has visible oil sheen. 

¶ Water flowing out from 
insert is free of oils and has 
no visible sheen. 

Media Insert-
water saturated 

¶ Insert saturated with water 
- no longer has capacity to 
absorb. 

¶ Replace insert. 

Media Insert-oil 
saturated 

¶ Insert saturated with oil, 
due to a petroleum spill or 
dump, draining to catch 
basin. 

¶ Determine source. 
 

¶ Clean catch basin. 

 

¶ Replace insert. 

Media Insert- 
use beyond 
normal product 
life 

¶ Media has been used 
beyond the typical average 
life of media insert product. 

¶ Replace insert at 
regular intervals, 
according to 
ƳŀƴǳŦŀŎǘǳǊŜǊΩǎ 
directions. 

Catch 
Basin 

All potential 
defects 

¶ See Catch Basin. 
 






















































































































































































































































































