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 Foreword

Washington State Maintenance Operations personnel work through many challenges 
in maintaining the state highway system, including; increasing growth in population 
and vehicles, and extreme weather patterns that can bring wind, rain, snow, and ice. 
Providing for safe movement on our highway system while performing a variety of 
maintenance activities in a safe manner is a priority for our Maintenance Operations 
family. Through the use of tools, technology, techniques and talent; you, the 
maintenance professional take on these challenges and deliver through it all.

     Pasco Bakotich III, P.E. 
     Director of Maintenance Operations
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Chapter 1 Emergency Procedures

General Responsibilities
This chapter provides guidance to reduce the vulnerability of the state transportation 
system from any emergency or disaster by:

1. Establishing capabilities for protecting the transportation system and employees 
from the effects of emergencies or disasters,

2. Responding efficiently to emergencies and disasters, 

3. Assist in recovering in the aftermath of any emergency or disaster. 

Per the Washington State Comprehensive Emergency Management Plan (CEMP), and 
as outlined in RCW 38.52, WSDOT is the Primary Agency for Emergency Support 
Function (ESF) #1 – Transportation. ESF #1 supports Washington State by assisting 
State agencies, local, and Tribal governmental entities; and volunteer organizations 
requiring the state transportation infrastructure during an actual or potential incident. 
ESF #1 is designed to provide transportation support to assist in incident management. 
Activities within the scope of ESF #1 functions include: 

• Performing damage assessments to state transportation infrastructure as a result 
of the incident;

• Coordinating alternate transportation routes; 
• Coordinating the restoration and recovery of the state transportation infrastructure; 
• Performing activities conducted under the direct authority of WSDOT; and, 
• Coordinating prevention, preparedness, mitigation among transportation 

infrastructure stakeholders at the federal, state, local, and tribal levels.

This chapter also incorporates some of the day-to-day operational procedures that 
are used in responding to incidents such as small spills, snow/ice removal, traffic 
accidents, emergencies, disaster events, and recovery efforts. The Washington State 
Department of Transportation (WSDOT) Emergency Operations Plan M 54-11.01 
and the Emergency Relief Procedures Manual M 3014 define the details of how the 
Department responds to these types of events.

An emergency is defined as a situation involving natural phenomena, disasters, 
casualties, national defense or security measures, etc. and includes response activities 
that must be taken to prevent the imminent loss of human life, property, and 
the environment.

WSDOT will perform the following functions in emergency situations:
• Determine usable portions of the state highway network. Coordinate and control 

emergency highway traffic regulations in conjunction with the Washington 
State Patrol (WSP).

• Comply with Hazardous Materials and Hazardous Waste requirements related 
to emergency response. This includes (but is not limited to) 29 CFR 1910.120 
Hazardous Waste Operations and Emergency Response, and RCW 70.136 
Hazardous Materials Incidents.
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• Comply with environmental regulatory requirements related to emergency 
response. Each region is required to develop notification procedures for contacting 
regulatory agencies prior to or during an emergency response.

• Meet the conditions of the Washington Department of Fish and Wildlife (HPA) 
permit if applicable and possible.

Regional Emergency Response Plans
Each region shall develop and maintain an emergency response plan that will establish 
day-to-day operational procedures to cope with routine spills, accidents, etc. Regions 
will also develop procedures to address their response capabilities for those events that 
are beyond the normal day-to-day operational mode. Each of these procedures shall 
clearly define employee roles and responsibilities.

WSDOT Emergeny Operations Plan
Concepts of Operations

Governments have the responsibility to make every effort to protect life, property and 
the environment during emergencies. When the emergency exceeds the capability 
of government to respond, assistance will be requested from the next higher level 
of government.

For example: 
• Local government may request state assistance and state government may request 

federal assistance. However, this plan heavily emphasizes the responsibility and 
capability of local governments to respond to and accomplish short-term recovery 
during emergencies/disasters.

• The WSDOT Emergency Operations Plan recognizes that emergency functions for 
groups and individuals should parallel normal day-to-day functions. When this is 
not possible, managers should attempt to maintain organizational continuity and 
assign familiar tasks to employees.

Organization and Assignment of Responsibilities
Headquarters and regions have emergency functions in addition to normal duties and 
establishes procedures for:
• Operations during emergencies.
• Emergency personnel roster.
• Compliance with WSDOT responsibilities and authorities.

Administration and Logistics
WSDOT acknowledges that in a time of crisis, some administrative procedures should 
be suspended, relaxed or made optional. However, it is desirable to foresee and plan 
for necessary changes in administrative procedures.

Documentation is critical for successful reimbursement of funds or to support liability 
issues. All actions taken, especially changes to established procedures, shall be 
documented. This is the responsibility of maintenance lead technicians, maintenance 
supervisors, and superintendents. It is proper in these situations to use all tools that 
are available in order to provide a clear documentation trail. 
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Maintenance office staff are to be provided the documentation and then are tasked 
with filling out the proper records and forms to be forwarded to the regional 
maintenance administration.

Plan Development and Maintenance
The WSDOT Emergency Operations Plan is the principal source of documented 
department emergency management activities. Most region offices are responsible 
for developing or accomplishing tasks in some part of the plan. This may require 
simultaneous coordination with local, state, and federal agencies. Overall, the 
Headquarters WSDOT Emergency Operations Plan development, maintenance, and 
coordination is the WSDOT Emergency Management’s (OEM) responsibility in 
cooperation with the regions.

Training and Exercises
WSDOT OEM will periodically provide training and conduct exercises to test the 
WSDOT Emergency Operations Plan and procedures to assure maintenance of a 
readiness mode and reflection of current department operational practices.

Emergency Operating Procedures
General

There are many situations when transportation crews may be exposed to situations 
requiring emergency action. The most common emergency situations maintenance 
crews may encounter are vehicle collisions and hazardous material spills.

Hazardous materials are those substances which, when spilled, may make driving 
on the roadway unsafe, endanger the lives of people in the vicinity, or contaminate 
the environment. Materials that may be inherently dangerous include: explosives, 
flammables, corrosives, poisons, and radioactive materials. Hazardous Materials 
Response Awareness training enables WSDOT Maintenance employees to recognize 
incidental/common vehicle fluids (e.g. gas, oil, diesel), but not to identify or respond to 
any other type of hazardous material.

Vehicle collisions, debris, or spillage may not always release hazardous materials but 
can cause hazardous conditions, such as fine powders which create visibility problems 
or damaged roadway which can cause lane closure. Other substances may make the 
roadway surface slippery, impair visibility, or cause lane and road closures.

In accordance with RCW 70.136, Washington State Patrol (WSP) has the responsibility 
to act as Incident Command during any incident involving hazardous materials; 
WSP may also act in a Unified Command Structure consisting of response agencies, 
resources, and responsible party. WSDOT employees at the scene of an collision 
or incident will take emergency actions only as required to protect human life and 
property until WSP has control of the situation. WSP may request assistance from 
WSDOT for traffic control and to clear debris. If hazardous materials are found or 
suspected to be present, WSP will lead the coordination for clean up by requesting the 
presence or a response from Department of Ecology and/or the owner of the cargo. 
Clean up is the responsibility of the owner or shipper of the cargo, if they can be 
identified. If the owner/generator is unknown, the Department of Ecology will consult 
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the WSP Incident Commander and WSDOT to determine responsibility of clean 
up, based on the type, material, and conditions of the hazard. WSDOT employees 
must not attempt to clean up any hazardous material spills or take possession of 
abandoned cargo containing hazardous materials; in most cases, WSDOT Maintenance 
employees have not been trained and/or do not have the proper resources to clean up 
hazardous materials 

Maintenance Field Personnel
Maintenance employees will take the following actions when encountering known or 
suspected hazardous materials:
• Advise the area maintenance supervisor or superintendent of the problem, 

communicate the possible extent of the problem, and request aid from WSP.
• Take precautionary actions to protect themselves, maintenance crews, 

and the traveling public from any exposure.
• Provide traffic control, including closure of the highway if appropriate, to ensure 

that no one comes in contact with the hazardous material.
• Survey the situation and report the exact location, cause of the temporary closure, 

and extent of the closure to the Area or Regional Maintenance Office (or your 
maintenance supervisor or lead technician). Notification should also go to the 
TMC, Traffic Management Center, in each region if they have one in place.

• If the spilled substance is identified as an incidental/common vehicle fluid and is 
spreading toward water courses, additional traffic lanes, or likely to cause ground 
water damage, take appropriate action to absorb or confine the spill.

 Always use careful judgment and only take actions you know and understand are 
safe for you to do. Examples of incidental/common vehicle fluids include gas, oil 
and diesel.

•  Never take action on an unknown substance or on a known substance that is 
extremely dangerous to life and property. Examples would include those products 
with greater harm than gas, oil and diesel. If employee’s are not sure what the 
product is they are to stay clear of the area.

• Some accident scenes include human tissue and blood residues. Contact with these 
materials is to be avoided. Fire response should wash this residue from the highway 
or highway feature surfaces. WSP is the Incident Commander and should assure 
that the accident scene is ultimately safe.

• Stay on site to safeguard traffic until proper traffic control devices are installed  
and/or until relieved by your maintenance supervisor, lead technician, or a 
WSP trooper.

• Patrol for stranded motorists in isolated areas when traffic has been controlled 
and when applicable.
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Maintenance Superintendent or Supervisor
• Coordinate personnel and equipment to close a highway or restrain traffic from 

entering a hazardous area.
• Make a complete report of the closure to the regional maintenance engineer/ 

manager and Traffic Control Center (TMC).
• Ensure the hazardous section of highway is being monitored, then patrol the area 

to make sure there are not stranded motorists.
• Provide detours around partial closures when safe to do so. Whenever possible, 

establish detours on existing state routes. Other local roads should only be used 
after surfaces, bridges, and overhead clearance restrictions have been reviewed 
and approved by the appropriate local jurisdiction. Detours will be signed and 
other traffic control devices (e.g., barricades and flashing lights) will be installed. 
Station flaggers at barricaded points when necessary.

• Arrange to advise the regional Public Information Office so that 
announcements of the closure can be made on the WSDOT public service and 
communications networks.

• If a closure is requested by WSP, and the local maintenance superintendent is not 
available, contact the regional maintenance manager or the regional administrator 
to advise of the request and provide recommendations concerning the need for the 
proposed temporary closure.

• Reopen the roadway when the physical blockage is eliminated or the hazardous 
conditions that caused the closure have abated.

• Advise the area maintenance superintendent, regional maintenance manager, 
or regional administrator of the reopening by the fastest means available.

• Arrange to relay notice of the reopening to the regional Public Information Office 
to ensure that information on the public service and communications network 
is current.

Abandoned Cargo
• All cargo spilled on WSDOT property will be removed at the owner’s expense if 

the owner can be identified. A determination that the cargo is hazardous material 
will necessitate the procedures outlined earlier. State law (RCW 4.24.314) dictates 
that the responsible party has the responsibility for clean-up of hazardous materials.

• If the spilled cargo is known or suspected to be hazardous, stay safely back from 
the hazard, establish traffic control, and call the Washington State Patrol who will 
notify the Department of Ecology Spill Response Team. If a risk assessment is 
performed to determine there are no life safety issues, and the container is not 
leaking or severely damaged, it can be removed to the edge of the shoulder to allow 
traffic flow if this action must be taken prior to Ecology’s arrival at the scene. It 
should not be taken back to the maintenance facility.

• If dropped material is identified as non-hazardous and is reusable it should be 
returned to the maintenance facility. After a determination of ownership is made 
and if the commodity is not reclaimed within 30 days it becomes the property 
of the department and may be used for it’s intended purpose, if appropriate.
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Clearing the Highway
Open Road Policy

• The WSP/WSDOT “Joint Operating Policy Statement” was developed to stress the 
importance of the Agencies’ responsibility to do whatever is reasonable to reduce 
the delays associated with incidents and collisions. The open roads philosophy of 
this policy statement is that WSP and WSDOT shall open the roadway as soon as 
safely possible on an urgent basis.

• It is a goal of WSDOT to minimize traffic delays caused by vehicle collisions and 
incidents. WSDOT Maintenance personnel assisting at vehicle collisions will make 
every reasonable effort to clear the traveled way as quickly and safely as possible.

• First Priority – Safety. It is the departments’ obligation and responsibility 
to provide a safe environment for its employees and the public.

• Second Priority – Minimizing Traffic Delay. Maintenance personnel responding 
to vehicle collisions which involve lane closures will consider every reasonable 
measure in coordination with WSP, to clear the lane as quickly as possible. 
At incident scenes which involve spilled or damaged cargo, the overriding strategy 
will be to minimize traffic delay. Salvage of the cargo will be secondary and at the 
convenience and benefit of transportation movement. Criteria to be used in making 
“Open Road” decisions include:
– Crime Scene Investigation
– Traffic Volume
– Time of Day

• Lowest Priority – The potential salvage of the cargo should be the last 
consideration in decisions related to minimizing traffic delay.

• Bridges and other transportation structures closed due to structural damage require 
approval from the Bridge Preservation Engineer before opening.
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Chapter 4 Drainage

General
Managing water on the right of way requires a drainage system that effectively 
responds to the immediate environment. A typical highway drainage system includes 
conveyances of all types: gutters, drains, ditches, culverts, storm sewers, and other 
miscellaneous drainage structures. 

The system is designed and constructed to collect, treat, and remove storm water from 
the highway right of way. It must be properly maintained to:
• Permit the maximum use of the roadway.
• Prevent damage to the highway structure.
• Protect natural resources.
• Protect abutting property from physical damage.
• Comply with applicable storm water management permits.

Drainage facilities should be maintained as nearly as possible to the condition and 
at the capacity for which they were originally designed and constructed. The entire 
drainage system should be generally inspected at least twice a year or otherwise based 
on specific environmental permit requirements, past experience, and professional 
judgement. Deficiencies should be corrected when they are discovered. Additional 
inspections may be required during heavy storms and periods of high runoff in order 
to determine the effectiveness of the system. High water marks should be observed 
and recorded as well as conditions that threaten damage to the drainage facility 
or the highway. Maintenance personnel must be continually alert to assure that all 
natural water course channels crossing the right of way remain open. WSDOT policy 
regarding accommodation of Storm water Runoff onto Right of Way is outlined in 
Policy Statement Number P 2032 dated February 10, 2012. This policy clarifies the 
departments responsibility for establishing and maintaining storm water management 
systems for its highways and other facilities that adequately manage the volumes and 
quality of storm water according to standards contained within the Highway Runoff 
Manual M 31-16.

Drainage From Abutting Properties
Storm water is the only effluent allowed to be discharged upon the highway right 
of way. RCW 47.44 allows persons and entities who have been issued utility franchises 
or permits to encroach on or cross highway right of way to install and maintain the 
item for which the permit was granted.

Population growth, urban sprawl, and numerous new regulations restrict how 
maintenance crews can maintain surface and subsurface drainage systems. Regulations 
that may affect drainage maintenance include:
• Endangered Species Act
• Federal Clean Water Act – National Pollutant Discharge Elimination System 

(NPDES)
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• Storm Water Management
• Wetlands Preservation
• WDFW Hydraulic Rules
• Growth Management Act
• Shoreline Management Act
• Irrigation Limitations

It is important that the Washington State Department of Transportation (WSDOT) 
not allow abutting property owners to discharge water onto the highway right of way 
without obtaining a permit. Property owners may obtain permits by applying at the 
WSDOT area or region office. Drainage design engineers and maintenance staff review 
potential drainage impacts from the abutting property to the highway right of way. 
The property owner may be required to mitigate water quality and/or quantity impacts 
to obtain a permit.

Maintenance personnel who routinely patrol a roadway section must be trained in the 
basic knowledge of what types of direct drainage and sheet flow from abutting property 
may require a permit. These include new:
• Commercial developments such as shopping centers
• Subdivisions
• Industrial development
• Automobile wrecking yards
• Dairy and other intensive farming activities.

Maintenance personnel should report land use changes they observe to their supervisor. 
The supervisor will forward this information to the appropriate reviewer.

Ditches and Gutters
Open ditches should be routinely checked and maintained as close as possible to the 
line, grade, depth, and cross section to which they were constructed. Vegetation in 
ditches often helps prevent erosion and treats storm water. Remove vegetation only 
when flow is blocked or excess sediments have accumulated. Remove vegetation 
using “best management practices” that minimize erosion and sediment escape to 
water bodies.

Excessive erosion of drainage ditches must be controlled or repaired. Ditch linings 
of loose or grouted rock and concrete or other energy dissipation methods can control 
erosion. However, these linings need be checked frequently and repaired as necessary.

Keep ditches and gutters free of litter and debris. Repair cracks and breaks as necessary.

Be especially careful when chemicals are used for brush and grass control in open 
ditches. Herbicides must be carefully controlled so as not to contaminate water or to 
transfer and concentrate chemicals in adjacent areas where environmental damage may 
result. Always follow product application instructions.

Be alert for diversion ditches on top of cut slopes that prevent slope erosion by 
intercepting surface drainage. Diversion ditches must be maintained to retain their 
diversion shape and capability.
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Surplus material that results from ditch cleaning can often be used for widening. 
Material placed into the adjacent portions of the highway or disposal areas must not 
obstruct or impair other roadside drainage areas. Do relocate material that may cause 
sedimentation problems into water bodies. Take care to avoid causing erosion problems 
or loose unstable fills. Do not use non-porous materials such as clay. They can become 
unstable when wet and trap water in the existing fill. If there is doubt about using such 
surplus material, contact the Region Soils Engineer for assistance and consult with 
your Region Maintenance Environmental Coordinator.

Do not blade ditch cleanings across roadway surfaces. Dirt and debris remaining on 
the pavement after ditch cleaning operations must be swept from the pavement.

Avoid undercutting the roadway back slope or in slope. Undercutting weakens the 
slope and will cause damaging slip-outs and other forms of slope erosion.

Rockfall Ditches and Slope Benches
Keep rock fall ditches and slope benches clean. Large amounts of slough or rock fall 
and other slide material that effectively block the ditch or bench should be removed 
as soon as possible.

Dry Wells
Dry wells accommodate the drainage flow in certain areas where:
• Natural outfalls for a drainage system were not available.
• Their use reduces the need for or size of downstream facilities.

These dry wells should be inspected periodically. Replace the drain rock if storm 
water no longer percolates into the soil. Within NPDES permit coverage areas, dry 
wells must be inspected annually and maintained to the applicable standards found 
in the Highway Runoff Manual M 31-16. Inspection frequencies may be revised 
in accordance with NPDES permit provisions. Inspection and maintenance work 
completed on dry wells within NPDES permit coverage areas must be documented in 
the Highway Activity Tracking System (HATS) to meet annual reporting requirements.

Culverts
A culvert is a closed conduit under a roadway or embankment used to maintain flow 
from a natural channel or drainage ditch. A culvert should convey flow without causing 
damaging backwater, excessive flow constriction, or excessive outlet velocities. 

WSDOT’s highway culvert inventory is managed in HATS. WSDOT is responsible for 
maintaining culverts that cross under state owned highways and culverts under county 
road approaches. Culverts under approaches to city streets that are designated as part 
of the highway system are the responsibility of the city under RCW 47.24.020 and 
as clarified under the current City State Guidelines. Culverts under privately owned 
roads are the responsibility of the private property owner per the provision of access 
connection permits referenced within WAC 468-51—080 (3). 

As a general guideline, culverts should be inspected twice a year, once before the fall/
winter storms and once after the rainy season has ended to ensure they are clean and in 
good operating condition. Culverts may be inspected more or less than this frequency 
based on the past history of the particular culvert.

Chapter 4 Drainage

WSDOT Maintenance Manual M 51-01.07 Page 4-3 
June 2017

http://www.wsdot.wa.gov/Publications/Manuals/M31-16.htm


A routine culvert inspection form is found in HATS and shall be used to document 
certain deficiencies that necessitate culvert cleaning and repair. A level 1 inspection 
form is found in HATS and shall be used to rate the condition of the culvert feature 
as well as document certain deficiencies identified during the inspection that require 
further action including cleaning, repair, and notification to region hydraulic program 
to perform a level 2 inspection. A level 1 inspection is expected to be performed at 
least once every 5 years or as resources allow. If conditions change significantly then 
Level 1 inspections may occur more frequently.

Changes in the upstream watershed due to logging, land development activities, 
farming practices, forest fires, etc., may increase water runoff, sedimentation, and 
debris. With these conditions more frequent inspections, particularly after periods of 
high runoff, are necessary to enable maintenance personnel to take corrective measures 
if damage has occurred. During storms and floods, critical areas need to be inspected 
and the culvert inlets kept clear. For these inspections that are in response to storms 
and floods the routine inspection form may be used. 

Badly worn or broken culverts should be repaired, replaced, or rehabilitated to 
minimize the possibility of damage to the roadbed by water saturating the fill material. 
Depending on the scope of this work, it may be completed by state workforces in 
the Maintenance Program or by contractors under the funding and management of 
the Preservation Program. All culvert repair work conducted within the Maintenance 
Program shall be documented in HATS.

Culverts with 50 percent or more constriction should be flushed or otherwise cleaned 
to restore the culvert’s original capacity. (Follow any applicable permit provisions and 
use BMPs to minimize adverse impacts to water quality or fish when doing this work). 
Some of the larger culverts in flowing streams are designed for construction below the 
stream bed, to accommodate fish life. In these cases, the culvert should also be cleared 
of obstructions that may be detrimental to the passage of fish. All culvert cleaning work 
conducted shall be documented in HATS.

Culverts should be checked for scour around the inlet and outlet. Scoured areas should 
be repaired with rip-rap or some other protection if necessary. In some cases, standing 
water is desirable at the inlet end of the culvert to settle out sediment. Vegetation at 
culvert ends can be controlled by residual herbicides or mechanical means.

Controlled burning of vegetation at culvert ends is a feasible alternative at some 
locations. Whatever method of vegetation control utilized needs to be accompanied by 
erosion and sediment control features/practices.

Pavement markings that show the location of culverts should be renewed annually. 
These markings are critical for quickly locating culverts for both emergency and 
routine maintenance. Pavement markings of more permanent materials, such as 
thermoplastics, are encouraged.

Automatic Pumps
Automatic pumps, sumps, and pipes at underpass structures or draining depressed 
sections of highway must be kept in good operating condition at all times. Each 
installation must be inspected on a routine basis, at least once per week. Inspections 
should include the electrical, ventilation, greasing and drainage systems.
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Under Drains
Under drains are often constructed in the subgrade to intercept subsurface water from 
springs and seepage water from the surface or percolating from below. Control of 
this water is essential to ensure the stability of the subgrade upon which the highway 
is constructed.

Inspect under drains on the same schedule as culverts. Keep their outlets open and 
clean. Choked under drains can be cleaned by high pressure flushing with water or 
flexible sewer rods. In cases where roots effectively block the drainage, the use of 
herbicides may be needed. Whatever method of cleaning is used, consideration for 
erosion and sediment control is needed.

Horizontal Drains
Horizontal drains (HDs) are effective devices in some locations for draining water 
from hillsides to help maintain slope stability. They are generally plastic pipes that 
have been engineered and constructed into hillsides. When drilling into the hillside 
during initial installation, a steel casing is used but once the plastic drainpipe is placed 
in the hillside, the steel casing is pulled out, leaving the final HD in place. The HD 
is typically 37 mm (1.5 inches) in diameter and can reach several hundred feet or 
more back into the hillside. Inspection and maintenance for HDs is recommended 
at an annual frequency, and is optimally completed with guidance from a person 
experienced with the installation or maintenance of such drains. Over time, HDs can 
become clogged by silt, minerals, and biological matter or sheared off due to ground 
movement. This would result in reduced flows and unfavorable increases in the 
groundwater level and, therefore, would increase the risk of renewed slide activity. 
The following guidance should be used for the inspection and cleaning of horizontal 
drains. Documenting the maintenance operation and results achieved at the time of 
cleaning will provide accurate and usable records for engineering evaluation and long-
term asset management.

Horizontal Drain Outlet
The HD should protrude from the finished slope. The discharge end of the HD pipe is 
open to allow water to flow out. However, in the event a collection piping system or 
manifold is installed, a cap is attached to the end of the HD pipe to access the pipe for 
cleanout. The collection pipes should be attached in a manner that does not conflict 
with future maintenance operations. Ideally, the HD should be photographed and 
its location, length of each pipe, and other details of the HD should be documented 
in an as-built as part of the construction documentation. This information should 
be provided by the Construction Office to the Area Maintenance Office who will be 
maintaining the HDs. The Chief Engineering Geologist in the Geotechnical Office may 
be helpful in acquiring an as-built for the HD. If a detailed as-built is not completed 
during construction, the location of the HD outlet should be documented with GPS 
coordinates when it is initially maintained. A sketch map may be helpful for ongoing 
inspection and maintenance activities. Access and maintenance needs should be 
communicated to HD designers in the Geotechnical Office and/or in the Region Design 
Office during the design process so these issues can be given full consideration during 
project development.
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Location Marking
Since the HD outlets can become obscured over time with vegetation or other 
hillside debris, their location should be marked in the field so they can be easily 
found for routine inspection and maintenance. A short, green stripe should be painted 
perpendicular to the travel lane at the edge of pavement to mark the location of the HD 
outlet. If the painted mark becomes worn over time, it should be re-painted as part of 
the routine HD inspection. A short piece of surveyor's tape or ribbon can also be tied 
around the HD outlet to make it more visible on the hillside. A carsonite marker may 
also be placed at the HD outlet for this purpose.

Inspection and Cleaning
Inspection should preferably be done by a person familiar with the design, installation, 
or maintenance of HDs. Flows from each HD should be measured prior to cleaning. 
This can be done by timing the volume discharged into a five gallon bucket 
and reported as gallons per minute (gpm). A numbering system or some type of 
identification scheme for the drains should be established and recorded in HATS so 
inspection and cleaning operation can be documented against each specific drain. The 
cleaning procedure should be done only after initial flows are measured and recorded 
for all HDs. Adjacent drain flows can be affected during the flushing operation. 
Inspections and cleaning of HDs should be documented in HATS. The feature activity 
type in HATS that should be selected for this is “Horizontal Drains”. During the 
inspection, any field marking that has worn away or is missing should be noted for 
refreshing or replacement. Items such as any blockage or damage to the HD outlet, if 
the HD outlet is becoming obscured from view should be documented. The amount 
of water draining from the HD should also be identified in the HATS record. Once 
the cleaning is complete and a sufficient amount of time has lapsed to ensure that all 
cleaning or surging waters have drained from the HD, flows should be measured again 
and recorded. Some removal of vegetation may be required to allow for completion of 
an HD inspection.

Cleaning Equipment
Vactor trucks or trailer-mounted vactor units are commonly used to provide an 
adequate water supply and pressure for HD cleaning. Vactor units may need to be 
modified for HD cleaning. These units usually come with hoses on a hydraulically-
controlled feed spool system. This hose may need to be replaced with smaller diameter 
hose to clean the smaller diameter HD pipe that is typically 37-mm (1.5-in) diameter. 
The hose will need to be several hundred feet in length and be equipped with proper 
swivel connections to allow for maximum rotation. Pressure washer pumps can also 
be configured and used for HD cleaning if vactor units are not available.

Nozzle and Hose
Nozzles have been developed for pipeline cleaning which are self-feeding. Nozzles 
are designed with four main components: (1) size of hose attachment, (2) gallons per 
minute (gpm) delivered, (3) maximum pressure rating (psi), and (4) physical design 
(shape) of the nozzle. Hoses are limited to certain gpm and psi ratings. A high strength, 
very lightweight, thermal plastic hose is usually used.
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A hose for cleaning long horizontal drain pipes should allow for at least 12 gpm of 
flow. Head loss is greater in a smaller diameter hose, therefore making it much less 
effective at advancing into the pipe at greater depths. The hose should be rated for 
at least 5,000 psi working pressure. Nozzle designs vary greatly. Markings may be 
made on the hose at 25-foot intervals to assist in the HD cleaning procedure described 
below. Such markings would have to be refreshed periodically as they become worn 
from repeated HD cleanings. Having two or three nozzle types to adapt to actual field 
conditions is recommended. At least two nozzles should be available for use that have 
one central front jet and six rear radial jets which are angled back at about 15 degrees. 
The radial jets help to feed the hose into the drain pipe, as well as provide flushing 
of the drain slots in the horizontal drain pipe. The nozzle outside diameter should not 
be more than 27 mm (1.1 in). The design of the nozzle should be matched to the hose 
to gain maximum pull by the self-advancing nozzle. The selection of nozzles should 
be done by a nozzle supplier who can match the pump and delivery system with the 
hose selected for optimal design. The length of the nozzle is not critical, but a compact 
overall design is recommended.

Cleaning Sequence
Pressure should be limited to 2,000 psi at the nozzle. The flow should be maximized 
to speed up the cleaning process. A minimum of 12 gpm should be used. Cal-Trans 
prepared a report “Effectiveness of Horizontal Drains” (Report No. FHWA/CA/
TL-80/16) which states that “best performance can be expected when pressures are 
maintained between 1,600 and 2,000 psi and when the water volume is 30 gpm or 
more.” The general sequence for cleaning drains is very simple unless obstructions 
are encountered. After any protective caps have been removed, advance the nozzle 
with enough pressure to maintain a slow, steady feed rate. Drains should be cleaned 
in a slow, steady manner so that permanent damage to the drains may be avoided. 
The hose should never be advanced at a very fast speed directly to the end of the 
drain. The nozzle and hose should be inserted about 8 m (25 ft) and then removed at 
a slow, steady rate of about 0.3 to 1.0 m/sec (1 to 3 ft/sec). After the first 8 m (25 ft) 
and slow removal, the nozzle should be advanced to 15 m (50 ft) and then removed at 
the recommended rate. This process should be continued by adding about 8 m (25 ft) 
each time and noting the amount of debris and sediment each time. Once the full depth 
of the drain has been reached, the pressure should be turned up to 1,800 to 2,000 psi 
and the hose slowly removed at a rate of 0.3 to 0.7 m/sec (1 to 2 ft/sec). This higher 
pressure cleaning is the major cleaning of the drain. If obstructions are encountered, 
the depth of the obstruction should be measured and recorded.

The rear jets that advance the hose act as cleaning jets when removed in a slow, 
steady manner.

During the entire operation of cleaning, the nozzle should not be allowed to sit at one 
location at high pressure as this may damage the drain pipe and scour material from 
outside the drain pipe. At no time should air pressure be used in the drain pipe. Also, 
the drain outlet must always be open during flushing to prevent the buildup of pipe 
pressure which could ultimately damage the HD. If a significant amount of material is 
removed, it is recommended to repeat this higher pressure cleaning. It is not necessary 
to do this more than twice. It is important that the operator knows the drain depth and 
makes sure to stop the nozzle 4 to 7 m (15 to 25 ft) short of the end of the drain, so that 
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the end cap of the drain pipe may not be damaged. If the use of such high pressures 
results in HD damage, test with lower pressures (possibly 600 psi) to determine the 
highest allowable pressure which consistently does not cause damage.

Surging
Surging is the process of flooding or filling the HD with water, then letting it drain 
out in an effort to stimulate water flow in the HD. During the cleaning process, the 
pressurized water being sprayed through nozzles inside the drain can push through 
slots in the HD and compress soil particles in an outward direction from the HD. 
If this appears to have decreased the flow of water from the HD, a surging procedure 
can be used to help re-establish flow in the horizontal drains. Surging operations are 
performed after the jet-cleaning operation. The pump should provide about 50-gpm 
and 1,500 psi pressure during the surging operation. The hose diameter could be 
20 to 25 mm (0.75 to 1 in). The operation is performed in several 60 second cycles. 
Any protective caps should be replaced after all cleaning and surging operations 
are completed.

Storm Sewers and Catch Basins
In many areas underground pipe systems are necessary to carry storm runoff normally 
handled by ditches. Storm sewers are often used in long, depressed highways or 
along curbed sections on city streets. Water carried by the system is generally 
collected through inlets, catch basins, or manholes and carried by pipe to an out fall 
on a natural waterway. 

Clogged pipes can often be cleaned with high-pressure water jets. But, if tree roots or 
broken pipes are causing the clogging, more service will be required. Flexible rotary 
cutters will remove roots intruding into a pipe. 

Broken pipes may be repaired by jacking an insert liner into the failed location. 
Otherwise, the failed pipe may have to be excavated and relayed to repair it. 
Whatever method of cleaning is selected, consideration for erosion and sediment 
control is needed. In no case can debris or sediment be allowed to enter a water body.

Manholes are generally used where there is a change in profile or alignment and also 
at strategic points in long, straight sections in order to provide access for cleaning 
the pipe.

Inspect and clean inlets, catch basins, and manholes using a vacuum truck or 
manual cleaning methods. Frequency of inspections shall follow the regional area’s 
requirements, with exception of NPDES and TMDL coverage areas. Conduct 
inspections during storms to ensure that the inlet grates are not becoming clogged with 
water-born debris. Schedule sweeping operations to help prevent the accumulation of 
leaves, paper, or other clogging debris. 

Within NPDES permit coverage areas, catch basins must be inspected annually and 
maintained to the applicable standards found in the Highway Runoff Manual M 31-16. 
Inspection frequencies may be revised in accordance with NPDES permit provisions. 
Inspection and maintenance work completed on catch basins within NPDES permit 
coverage areas must be documented in HATS to meet annual reporting requirements.

When pavement is overlaid by contract or maintenance work crews be sure that 
the manhole covers are flush with the finished pavement elevations. 
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Bank Protection
Maintenance personnel must be continually alert to conditions that may cause scour, 
undermining, or washout of highway embankments or structures by storms, floods, 
or wave action.

Highways adjacent to water courses, drainage ways, and embankments throughout 
the state are protected in a variety of ways against damage due to high water. These 
include barbs, stone rip-rap, grouted rip-rap, pile revetments, retaining walls and cribs, 
rock and wire mesh (gabions), and vegetation.

These features must be inspected during storms or periods of high water, as well 
as at least once each spring or after major high water periods, and repairs made 
where required. Make repairs with materials similar to those in place. If possible, 
take corrective measures to eliminate the direct cause of the damage.

Hydraulic Project Approval permits (Washington State Department of Fish and 
Wildlife) and other regulatory permits may apply to this type of work. Permits are 
commonly conditioned to protect fish life and habitat.

When the need for significant additional bank protection around structures or 
embankments is indicated, the area superintendent is to be notified immediately 
and a determination made as to whether or not the protection materials will be 
placed by maintenance or construction forces. New bank protection projects should 
be reviewed by hydraulic engineers to ensure that proper design and risk/safety factors 
are addressed.

Detention Ponds, Tanks, and other Storm water Treatment Facilities
Designers are increasingly specifying the use of detention ponds and tanks that store 
water runoff and release it slowly through a controlled outfall or outlet. In this way 
the size of downstream pipes and culverts can be reduced, erosion is mitigated, and 
solids that settle out can be removed. Other storm water treatment facilities, commonly 
referred to as Best Management Practices, or BMPs, are also increasingly being used 
to comply with storm water management requirements.

To function correctly the controlled outfall or outlet pipe must be free of debris. 
Accumulated settled materials must be removed on a schedule based on experience 
at each site. If oil separators are combined with these facilities, timely removal and 
proper disposal of oils is essential.

Within NPDES permit coverage areas, detention ponds, tanks, and other types of 
BMPs must be inspected annually and maintained to the applicable standards found 
in the Highway Runoff Manual M 31-16. Inspection frequencies may be revised 
in accordance with NPDES permit provisions. Inspection and maintenance work 
completed on detention ponds, tanks, and other BMPs within NPDES permit coverage 
areas must be documented in the Highway Activity Tracking System (HATS) to meet 
annual reporting requirements.

If inspection or cleaning necessitates working inside an underground detention tank, 
confined space procedures must be followed.
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