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[bookmark: _Toc199827358]Chapter 1
Introduction

The City of Pomona’s Wastewater Program addresses those mandatory SSMP provisions outlined in Section D, 13 (iv) Operation and maintenance program of SWRCB Order No. 2022-0103-DWQ (Order)2006-0003.

The City of Pomona’s (City) Wastewater Operations Division is responsible for the operation and maintenance of an extensive sewerwastewater collection system and is tasked with ensuring proper and efficient operation of the system.  The City provides sewer service throughout the City and to a limited area outside the City limits.  The City’s sewerwastewater collection system consists of approximately 317 miles of gravity sewer, four (4) pump stations, 1.4 miles of force mains, 6,360 manholes, and two (2) siphons.  Wastewater collected by the City’s sewerewastewater collection system is conveyed to the Pomona Water Reclamation Plant (PWRP) for treatment and disposal under the authority of the Los Angeles County Sanitation Districts (LACSD).  The four pump stations are now owned, maintained, and operated by the LACSD pursuant to an agreement between the parties.as shown in Appendix H,  Sewage Lift and Force Main Transfer. 


The City is dedicated to improving the condition and performance of its sewerwastewater collection system and reducing the number of sewer spillsSSOs.  Development and implementation of a sewerwastewater collection system operations and maintenance (O&M) program serves to ensure that the sewerwastewater collection system is routinely and properly maintained in a manner that minimizes failures and extends the longevity of the system.  

This Section summarizes the City’s current procedures and practices as they pertain to the O&M activities to facilitate compliance with the OrderWDRs.  Specifically, this chapter contains a comprehensive evaluation of the elements affecting the O&M of the City’s sewerwastewater collection system including, but not limited to, system inventory and mapping, the work order process, inspection and assessment of the system including objective standards, CIP project identification process, preventative maintenance procedures, repair and rehabilitation procedures allowing the City of Pomona to comply with the Operation and Maintenance Program  requirements of the WDRs.
[bookmark: _Toc190239058][bookmark: _Toc199827359]1.1	Purpose of an Operations and Maintenance Program
Establishment and documentation of a comprehensive program provides the specific details of the activities and procedures that personnel follow to implement the program.  A well planned, documented, and executed O&M program provides the optimum level of maintenance activities for the least total maintenance cost. At a minimum, the following components are part of a good O&M program:

· Updated Inventory and Mapping of the SewerWastewater Collection System Assets
· Preventative Maintenance Program
· Spill Emergency RSanitary Sewer Overflow Emergency Response Plan (SSOERP)
· Sewer Pipe Blockage Control Program, includes Fats, Oils, and Grease Reduction and Management Program
· Wastewater System Inspection and Assessment Program 
· Capital Improvement Program (CIP) Project Identification
· Computerized Maintenance Management System (CMMS)
· Equipment and Replacement Part Inventories
· Training Program
· Staffing Requirements and Recommendations

The following sections include a summary of the activities currently performed by Wastewater Collection System Maintenance staff which meets the requirements of Section D, 13 (iv) Operation and Maintenance Program, thereby allowing the City of Pomona to comply with the operation and maintenance program requirements of the OrderWDR.
[bookmark: _Toc190239059]
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Wastewater Collection System Inventory and Mapping


A comprehensive inventory of the City’s wastewater collection system assets documents the horizontal and vertical locations of sewer system facilities, as well as the attributes of various sewer system components.  This information is used to develop a Geographic Information System (GIS) database of the facilities which facilitates management of O&M activities and expedites data management and retrieval for reporting purposes.  

The locations of most sewer pipes and associated appurtenances within the City are currently documented using atlas map books and as-built drawings.  The City has effectively managed and maintained information pertaining to the wastewater collection system infrastructure by means of manually updating atlas maps and/or reference to hard copy as-built drawings.  The City has effectively converted the manually drawn, paper mapping system, to a GIS using ESRI’s ArcGIS software as shown in Figures 2-1 and 2-2.  The conversion of records to GIS includes digitizing location information from the City’s atlas map sheets and recording facility attributes including:	Comment by Eutsey, Romell: Submitting markups to GIS regarding any updates.

· Year of installation
· Construction Identification Number 
· Diameter
· Slope
· Material
· Invert elevations
· Manhole rim elevations 
· Effective length of pipeline segments between manholes
· Flow direction of sewage
· Sewer Easements
· Coordinates of manholes, clean outs, and dead ends
· Service connections (approximate location is acceptable)
· Location of asset (e.g. street name, house addresses, block name, cross road, etc.)

To ensure that potential errors associated with the transfer of available graphic data into the GIS were omitted, Pomona staff performed internal reviews during the conversion process for accuracy of the information.  Involved in the review was staff from both the Engineering and the Wastewater Collection Systems Maintenance Sections with extensive knowledge and experience with the City’s wastewater collection system.  Wastewater staff uses the ESRI platform and ArcGIS Explorer to submit red line edits to the GIS division to make the changes in ArcGIS Pro.  Some wastewater staff edit data in the field using Collector for ArcGIS and Survey123.

The City’s conversion effort lead to completion of the conversion of the graphic information to the computerized mapping system, population of the GIS database, and assignment of identifying labels to all pipeline segments and manholes.  An established routine of updating and maintenance procedures allows the City of Pomona to effectively manage the system and implement an asset management program for the wastewater collection system, which will facilitate planning and funding of potential future capital improvement projects. 


Figure 2-1: New Sewer Atlas Sheet

[image: ]

Figure 2-2: Old Sewer Atlas Sheet
[image: ]
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2.1	System Inventory and Mapping Recommendations

The following are recommendation to facilitate comprehensive documentation of additional attributes of the City’s sewer facilities.

Complete Data Conversion

As of today, the data conversion and entry has been completed and will position Pomona staff to better manage and maintain the sewer asset data. The next logical steps to follow will include the building of a work management system and a sewer hydraulic model based upon the sewer geodatabase.  These next steps have been included in the upcoming CIP program. 

Gather Additional Attribute Data

In addition to the data captured for the wastewater collection system, including the unique identifiers for each asset, the City should consider capturing the following data:

· Rehabilitation and repair data
· Acceptance date of work
· Rehabilitation material
· Effective nominal diameter of pipe
· GPS Coordinates for the manholes and other significant infrastructure
· Scanned documents relating to sewer easements
· Defined sewer basins
· CIP ranking data
· Linking CCTV and as-built data

Develop and Implement a Routine Data Maintenance Procedure

Maintaining and updating data is a continuous process that becomes overwhelming if not completed on a routine basis. Improvements by property owners and developers are continuously changing or adding new sewer pipelines and connections that the crews need to be aware of. Wastewater staff uses the ESRI platform and ArcGIS Explorer to submit red line edits to the GIS division to make the changes in ArcGIS Pro.  Some wastewater staff edit data in the field using Collector for ArcGIS and Survey123.Also, while working on the system, crews will identify errors in the printed data that requires updating.   Staff should establish a procedure to collect this data, regularly enter new asset information, and correct errors found in the data.  

Initially, we had attempted to use a specific form to identify and track changes or problems in the field.  Engineering Staff would scan the document and then forward the information to the GIS technician.  Since that time, it seems that the better way to manage this process is to have them make up hard copy of the sewer atlas and then submit it to Engineering staff.  At least once a month, the identified staff person, competent to use the GIS system, should enter the data into the GIS, and then back check the data for accuracy.  A new hardcopy master map can be produced to allow the next month’s changes to be tracked.  The existing hardcopy master map should be marked as complete and archived for at least one (1) year. Atlas map books should be reproduced depending on the number of changes and updates, but at least once a year. This will ensure that crews and other staff have current data which will alleviate problems in the field with maintenance and repair efforts.
In addition to this process, there is a mapping stick include with the granite XP software upgrade that can and will be used to update our maps with more accuracy.  To continuously ensure accuracy, we have also asked that when staff cleans the lines that they conduct a visual check to confirm or disconfirm the sewer flow direction in the manhole. 
[bookmark: _Toc190239061]
Access Improvements to GIS information

Wastewater staff use iPad tablets that are utilized in the field on a daily basis. Staff can access updates to GIS via ESRI ArcGIS Fieldmapssoftware application. This allows for real time while wastewater staff is in the field. There are a variety of ways in which staff can get access to the new GIS Data.  The first, and more traditional way, is to access this data from hard copy prints.  Since not all of our work vehicles are equipped with computer or tablets, some vehicles are provided a binder that has 11”x17” Atlas sheets.  For the Yards, there is a 2’X4’ binder book with Atlas sheets. The second access method is through the City’s Web site, known as Pomona WebGIS.  The path to that site is http://gis2/pomonawebgis/s and it is accessible to all City employees.  A picture of the site is shown below:

Figure 2-3: Pomona WebGIS

[image: ]

The site allows you to select the feature one wishes to display.  Lastly, for those that have access to the geodatabase via Esri’s ArcMap, specific maps can be created from all of the features available in the City’s geodatabase.
[bookmark: OLE_LINK5][bookmark: OLE_LINK6][bookmark: _Hlk207697287]Wastewater Collection System Inventory and Mapping
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Wastewater Collection System
Preventative Maintenance


The City’s wastewater collection system, as many aging utilities serving older communities, has required frequent maintenance due to age, extended use, debris accumulation, and tree root intrusion.  To minimize and prevent system blockages and preserve and extend the useful life of the wastewater collection system, the City’s Preventive Maintenance Program has primarily included the routine cleaning of the wastewater pipelines.  This section discusses the cleaning program, and methods utilized by the City.	Comment by Eutsey, Romell: Do we plan on using wastewater or sewer for the entire document.
[bookmark: _Toc190239062][bookmark: _Toc199827363]3.1	Cleaning Program
A component of a comprehensive operations and maintenance program includes performing routine cleaning services of the wastewater collection system.  The City’s primary purpose of cleaning the wastewater collection system is to remove the accumulation of foreign material from the sewer system.  Cleaning is performed in response to or in anticipation of one or more of the following conditions:

· Blockages (solid and/or semisolid obstructions resulting in cessation of flow)
· A reduction of hydraulic capacity due to sediment, roots, intrusions (connections or other foreign bodies), grease, encrustation and other foreign material restricting the capacity of a sewer, which may result in a surcharge or flooding
· Pollution caused by either the premature operation of combined wastewater overflows due to downstream restrictions in hydraulic capacity or the washing through and discharge of debris from overflows during storms
· Odors caused by the retention of solids in the system for an extended period of time, which may result in septic conditions producing hydrogen sulfide
· Sewer inspections that may include visual, CCTV, or manned entry inspections to improve visibility of the pipeline surface
· Sewer rehabilitation efforts - the wastewater collection pipelines are cleaned prior to implementing any sewer rehabilitation work.  

The City’s wastewater collection system generally requires cleaning to remove accumulated debris and sediment that has fallen out of suspension from the waste stream.  All pipes are cleaned in a methodical and systematic manner to ensure consistency in the cleaning efforts.  Generally, cleaning is recommended to occur from the upstream manhole to the downstream manhole, since the flow in the pipe can assist moving debris downstream.
[bookmark: _Toc190239063][bookmark: _Toc199827364]3.1.1	Descriptions of Cleaning Methods Utilized 
Common cleaning methods utilized by Pomona include jetting and mechanical rodding.  The method employed is usually determined in advance and is typically contingent upon the pipe type and size and on the conditions expected in the pipe.  Table 3-1 provides a summary of the most commonly used methods to a clean sewer system.  

Although the commonly used cleaning methods have proven effective in maintaining sewer systems, there are limitations to several of the cleaning methods used.  Table 3-2 provides a summary of the limitations of several cleaning methods.

Table 3-1
Common Sewer Cleaning Methods*

	Technology
	Uses and Applications

	Mechanical
	 

	Rodding
	· Uses an engine and a drive unit with continuous rods or sectional rods

	
	· Blades rotate and break up grease deposits, cut roots, and loosen debris

	
	· Rodders also help thread the cables used for TV inspections and bucket machines.

	
	· Most effective in lines up to 12 inches in diameter

	Hydraulic
	 

	Balling
	· A threaded rubber cleaning ball that spins and scrubs the pipe interior as flow increases in the sewer line

	
	· Removes deposits of settled inorganic material and grease build-up

	
	· Most effective in sewers ranging in size from 5 to 24 inches in diameter

	Jetting
	· Directs high velocities (at approximately 2,000 psi) of water against pipe walls

	
	· Removes debris and grease build-up, clears blockages, and cuts roots within small diameter pipes

	
	· Efficient for routine cleaning of small diameter, low flow sewers

	
	· Using jetter/vactorVactor vehicles is considered a best practice

	Flushing
	· Introduces a heavy flow of water into the line at a manhole

	
	· Removes floatables and some sand and silt

	
	· Most effective when used in combination with other mechanical operations such as rodding or bucket machine cleaning

	*United States Environmental Protection Agency (Sept. 1999). Collection Systems O&M Fact Sheet - Sewer Cleaning and Inspection.  (EPA 832-F-99-031).















Table 3-2
Limitations of Cleaning Methods*


	Cleaning Method
	Limitations

	Mechanical
	 

	Rodding
	Continuous rods are harder to retrieve and repair if broken and they are not useful in lines with a diameter greater than 12 inches because the rods have a tendency to coil and bend.  This device also does not effectively remove sand or grit, but may loosen the material to be flushed out at a later time.

	Hydraulic
	 

	Balling and Jetting
	In general, these methods are only successful when necessary water pressure or head is maintained without flooding basements or houses at low elevations.  Jetting - The main limitation of this technique is that caution need to be used in areas with basement fixtures and in steep-grade hill areas.  Balling - Balling cannot be used effectively in pipes with bad offset joints or protruding service connections because the ball can become distorted.

	Flushing
	This method is not very effective in removing heavy solids.  Flushing achieves temporary movement of debris from one section to another in the system.

	High Velocity Cleaner
	The efficiency and effectiveness of removing debris by this method decreases as the cross-sectional areas of the pipe increase.  Backups into residences have been known to occur when this method has been used by inexperienced operators.  Even experienced operators require extra time to clear pipes of roots and grease.

	*United States Environmental Protection Agency (Sept. 1999). Collection Systems O&M Fact Sheet - Sewer Cleaning and Inspection.  (EPA 832-F-99-031).



[bookmark: _Toc190239064][bookmark: _Toc199827365]3.1.2	Mechanical Cleaning Efforts by the City
The City’s Wastewater Collection System Maintenance Section continually conducts routine cleaning of the sanitary sewer system.  In this manner, it is able to clean the entire system approximately once every one and a half (1.5) years.  The City utilizes three (3) combination jetter/vactorVactor vehicles and one (1) trailer-mounted mechanical rodder.  The sewers are typically cleaned by puttingplacing high pressure water jetting nozzles in the pipe and manually removing debris from the downstream manhole by placing buckets or vacuuming. Debris removed from the sewer is stored in a 10 yard roll-away bin at our 1st St water yard and removed as needed by a licensed contractor. 55-gallon drums and is removed on an as needed basis by a licensed contractor removes the drums and properly disposes of the material.  Cleaning efforts are documented daily.  Progress ranges from 3,000 to 18,000 lineal feet per day, depending on the existing conditions, staffing available, and other assigned duties.  The Wastewater Collection System Chief  tracks the employees via an ESRI GIS Fieldmaps.productivity dashboard application and occasionally paper trackingShown below is a sample of the electronic daily report.	Comment by Eutsey, Romell: This unit is out of service and has been for at least five years.

[image: ]	Comment by Eutsey, Romell: We do not use these paper daily's anymore.	Comment by Eutsey, Romell: Everything is tracked within ESRI GIS Fieldmaps.
The City’s cleaning efforts focus on two (2) quadrants of the City at a time. Wastewater Operations crews work daily to eliminate potential pipe and manhole blockages.  There are currently threewo (32) crews consisting of two (2) staff members each, and one CCTV staff member that are assigned to perform daily routine cleaning tasks.  Additionally, crews clean high frequency maintenance locations monthly. These locations include areas identified as having excessive amounts of grease accumulation and root concentrations. Staff primarily uses the combination jetter/vactorVactor vehicles for general cleaning on a daily basis, and use the trailer mounted mechanical rodder and a chain flail nozzle called a Lumberjack for areas known for high root concentrations, grease accumulations, and areas with blockages. The lumberjack is the most efficient tool for removing roots, concrete, grease, mineral deposits, protruding laterals, and buildup from the collection system. We recently purchased a root whole saw nozzle as well.
[bookmark: _Toc190239065][bookmark: _Toc199827366]3.1.3	Root Removal Efforts by the City
Root intrusion can damage sewers and cause sewer pipelines to restrict flow and/or back-upplug.  A component of the City’s cleaning efforts includes utilization of the City’s trailer-mounted mechanical rodderjetter, the Lumberjack chain flail nozzle, the whole saw nozzle, and various other rotating nozzles.Staff also  as well as routine  use chemical treatment to minimize the potential for spills SSOs due to root related problems.  As necessary, the mechanical rodder is used to clear roots from the wastewater collection system.  

The City’s root treatment program is performed by a licensed contractor on an as needed basis. A contract is awarded to the lowest responsible bidder and requires the application of chemical root inhibitors to reduce or eliminate roots intruding into the pipes.  Pipelines identified as locations with root intrusion problems are treated and evaluated on a yearly basis.  Target sites are located in the older developed areas with large mature trees as well as locations identified via the CCTV inspection efforts that identify high concentration of roots.  As locations are identified as requiring chemical treatment for root control, location information is recorded in the CCTV database, assessed, and evaluated for inclusion in the subsequent cycle of the root control program.  

Since this foam treatment was effective, the City Staff is attempting to secure the training, chemical, and equipment for this application.  Wastewater staff conducts root foaming in house on as-needed basis. RootX is an effective foaming root control solution. By applying the foam, which requires very little training, the City is able to treat the sewer line immediately after it has been identified by the camera.  Cost reduction, timeliness, and long lasting root removal can be achieved by performing this work ourselves.  

Until such time that we acquire the foam capability, a trailer mounted mechanical rodder will be used for root removal.  

To confirm the effectiveness of the sewer cleaning activities, the City’s CCTV inspection crew randomly video inspects televise approximately 1,640 feet per day inspecting that there are no roots.4,000 lineal feet of pipe that has been cleaned within the past two (2) weeks.  The locations are equally divided among the work performed by the crews cleaning during the two week period.  The CCTV efforts occur on a quarterly basis.  The inspection identifies what the cleaning crews have done well and what areas need improvement.  The information is regularly shared with the cleaning crews at tailgate meetings or status meetings so as to allow them to improve their techniques when using the cleaning equipment.

[bookmark: _Toc190239066][bookmark: _Toc199827367]3.1.4	City’s Manhole Treatment Program

To control infestations of insects and to maintain adequate access to the system, the City’s wastewater collection system manholes are systematically treated for the removal of roaches.  The annual roach treatment, referred to as Insecta, is performed by an independent contractor retained by the City.  The last Fiscal year treatment was performed by a contractor by Golden Bell for a cost of $12,000 $39,200 per year and money is set aside each year for treatment in our annual operating budget.  Each chemical application is capable of treating approximately 500 to 800 manholes per year. This contractor can apply the chemical at a rate of about 200 to 300 manholes per day. The manholes selected for treatment are identified by areas known to be prone to insect infestation, and observations made during the annual cleaning. After application, infestation is controlled in most cases is typically for two years (this is the company’s guarantee). 

Although we know the chemical treatment is effective, the roach infestation moves around.  One way in which we locate the infestation is through field observation while cleaning the line.  Another method of discovery comes from our past experience.  We have a good sense of how the population moves so we use that knowledge in determining where to apple the chemical.
[bookmark: _Toc190239067][bookmark: _Toc199827368]3.2	Preventative Maintenance Recommendations
The City of Pomona has a cleaning program to clean every pipe at least once every one and a half (1.5) years, and to clean the identified high frequency maintenance sites once every month. This interval of cleaning has proven sufficient for adequate maintenance of the system.  This report is formally documenting this effort. 

To improve the cleaning efforts, the City has established cleaning metrics to measure progress and effectiveness of the program.  As reported in our Annual Activity Report to the Public Works Director, the goal is to clean every pipe a least once every 1½ years.   It is recommended that the City continue to divide the sewer system into two halves for easy identification and tracking. Further, work assignments should be made on a weekly basis, to ensure the completion of specific weekly cleaning goals by crews.  As well, this will allow the crews to adjust their progress based on the diameter of pipe being cleaned (larger diameter pipe takes longer to clean than smaller diameter pipe), emergencies as assigned, and unforeseen impediments, such as rain, traffic, easement access, and so on, that reduce their progress on any given day.  Based on the assumptions that follow Table 3-3, two (2) crews would be responsible for cleaning approximately 16,825 lineal feet of pipe per week. This will result in an average of 2,103 lineal feet per day per crew, which is within industry standards. As crews complete their assignment, subsequent assignments should be issued, regardless if the work is completed in less than one week.  

[bookmark: _Toc190239097][bookmark: _Toc199829078]Table 3-3
Weekly Cleaning Footage Benchmark

	Weekly Cleaning Target
	16,825 lineal feet
	3.187 miles

	Monthly Cleaning Target
	67,300 lineal feet
	12.746 miles

	Quarterly Cleaning Target
	403,750 lineal feet
	76.468 miles



Assumptions for annual cleaning efforts include:

· Two (2) crews of two (2) persons each will be assigned to continuously clean the system
· Each crew will average 48 weeks to complete the assigned weekly cleaning tasks; this accommodates four (4) weeks for vacations, holidays, and training
· Each crew will average four (4) days per week on any cleaning assignment to account for equipment repair, emergency repair assignments, and other unforeseen activities that may be assigned
· Crews are responsible to document and report anomalies (e.g. material, diameter, depth, length, etc.,) in the map book data for correction in the master GIS database
· There is 1,615,000 lineal feet of sewer in the system

As stated before, the City’s CCTV inspection randomly televises approximately 4,000 lineal feet of pipe that has been cleaned with in the past two (2) weeks.   It should be noted that debris can, and often, enters the pipeline after cleaning, and therefore the video inspection should not be used as evidence to document job performance.  Rather, the information should be used as a training tool and to document possible trends of improper or illegal disposal of material in the wastewater collection system.
[bookmark: _Toc190239068][bookmark: _Toc199827369]3.2.1	Accelerated Cleaning Program Plan
An improved documented cleaning interval of every month has been established for High Frequency Maintenance Sites (HFMS) (referred to as Hot Spots) segments that include pipe segments with the potential to accumulate debris more quickly than other sections and those areas susceptible to blockages that can lead to a spilln SSO. Examples of HFMS include pipe segments with shallow slopes, areas where the pipe diameter reduces as the flow moves downstream, areas where higher concentrations of debris are discharged into the system, areas where the sewage may be difficult to recover if an spillSSO occurs, and areas with potentially high impacts to environmental areas if a spilln SSO occurs.  

Currently the City cleans these sites typically, the first week of every month, based on field observations and supervisor recommendations.  Establishing a cleaning schedule based on more objective standards could reduce the amount of routine cleaning occurring in the City and optimize the use of the City’s crews.  Prior to adopting changes in the accelerated cleaning program, the HFMS should be documented in a data base, with the lengths, diameters, and current cleaning frequency intervals.  Furthermore, the crews should document the type and amount of debris removed from these segments. The information obtained recorded as condition findings that include four (4) standard Condition Findings: “clear”, “light”, “medium”, and “heavy”. Table 3-4 includes a description for each potential condition finding.  The condition finding for a pipe that is being cleaned on an appropriate cleaning frequency will return a “light” condition finding. A pipe consistently indicating a “clear” condition finding indicates that the pipe cleaning may be occurring too frequently. A pipe returning a “medium” or “heavy” condition finding is an indication that the cleaning frequency at the pipe is not frequent enough.  Situations that may result in false condition findings include pipelines with structural failure, vandalism, construction related blockages, and so on.  

[bookmark: _Toc190239098][bookmark: _Toc199829079]Table 3-4
Guidelines for Condition Findings

	Clear
	Light
	Medium
	Heavy

	No observable grease, roots, sludge, or debris
	1.0 to 1.5 gallons of sludge, small chunks of grease, 20 – 30 minutes to clean a line, 1 – 2 passes to clear the water
	2 – 3 gallons of sludge, moderate chunks of grease, 30 minutes to clean an line, 2 – 3 passes to clear the water
	4 or more gallons of sludge, grease, clumps of roots; more than 30 minutes to clean a line; more than 4 passes to clear the water

	NOTE: a “line” is a pipe segment that averages 300 feet between two manholes



Throughout the year, the operations staff, in consultation with the engineering staff, evaluates the data and determine whether the interval between cleanings should be adjusted.  To determine if the cleaning interval should be adjusted for an HFMS, staff reviews the following items:

· History of spills SSOs for the specific segment
· The past four (4) condition findings 
· CCTV inspection data collected during the past 12 months
· As-built data
Cleaning frequency intervals include:

· One month
· Two months
· Three months
· Six months
· Twelve (12) months (annual maintenance interval)

Pipes should not be cleaned on an interval less than once every 12 months.  However, for instances where cleaning may occur prior or subsequent to the scheduled cleaning date, the cleaning frequency will be considered in conformance if the cleaning occurred within an acceptable range of time.  Table 3-5 provides a summary of a possible range of time which may be acceptable for the cleaning of specific facilities and is based on the initially established cleaning frequency.

[bookmark: _Toc199829080]Table 3-5
Cleaning Frequencies

	Established Cleaning Frequency
	Acceptable Range for Cleaning Frequencies

	Monthly
	 1 week (before or after)

	Every 2  Months
	 1 week (before or after)

	Every 3  Months
	2 weeks (before or after)

	Every 6  Months
	3 weeks (before or after)

	Every 12 Months
	4 weeks (before or after)




Decreasing a pipe’s cleaning frequency: a pipe’s cleaning frequency can be reduced to the next cleaning frequency interval if the condition finding for the pipeline has been three (3) consecutive “clear” findings, when cleaned according to its target interval each time. For example, if a pipe on a one (1) month cleaning interval receives 3 “clear” findings, it will move to a cleaning interval of once every 2 months.  If the segment then receives 3 “clear” findings while on a 2 month cleaning interval, it will move to a cleaning interval of once every 3 months.  Pipes cleaned before their target cleaning interval window will not be considered for a decrease in their cleaning frequencies.  Pipes cleaned after their target cleaning interval will still be considered for a decrease in their cleaning frequencies.

Increasing a pipe’s cleaning frequency: a pipe’s cleaning frequency should be increased to the next cleaning frequency interval if the pipeline receives a “medium” or “heavy” condition finding. For example, if a pipeline on a six month cleaning interview receives a “medium” finding, it will be placed on a cleaning frequency of every 3 months.  Additionally, CCTV investigations that show substantial debris or conditional defects that may cause a spilln SSO can increase the cleaning frequency of a pipe.  Further, a maintenance related spills SSO (i.e. not vandalism or construction related) is grounds to increase cleaning frequency of a pipe.  

Wastewater Collection System Preventative Maintenance
Wastewater Collection System Preventative Maintenance
Maintaining a pipe’s cleaning frequency: a pipe’s cleaning frequency will remain at the same interval if it repeatedly receives a “light” condition finding, or alternating condition findings of “clear” and “light.” 	  
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[bookmark: _Toc199827370][bookmark: _Toc190239069]Chapter 4
Sewer Spill anitary Sewer Overflow Emergency Response Plan (SSOERPRP)


Sewer spills SOs may occur due to blocked sewers, a restriction in the wastewater collection system, pipe failures, flows exceeding the capacity of the system, mechanical malfunctions, and other natural or man-made causes.  The City recognizes the importance of protecting the health and safety of the public as well as the environment by preventing sewer flows from reaching surface waters and waters of the United States.  This required implementation of procedures to minimize the impact of a spilln SSO if one were to occur and comply with the requirements of state regulations.

In response to the potential occurrence of an Sewer spillSO, the City prepared a Sewer Spill Response Plan (seRP) anitary Sewer Overflow Emergency Response Plan (SSOERP) in Appendix D which establishes the formal procedures for City staff to respond to, contain, correct, and clean up Sewer spillsSOs, and minimize the effects of Sewer spillsSOs on the environment while protecting the public’s health and safety.  The City’s SSOERP serves to supplement and be consistent with existing emergency plans and standard operating procedures currently implemented by the City.  The overall plan facilitates coordination and mobilization of necessary equipment and personnel in an organized and efficient manner when responding to an Sewer spillSO. The SSOERP also incorporates the Monitoring and Reporting Procedures mandated by the WDRs.  The primary goal in establishing an official SSOERP is to ensure that City staff responds appropriately and efficiently to all known Sewer spillsSOs immediately. 
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[bookmark: _Toc199827371]Chapter 5
Fats, Oils, andSewer Pipe Blockage Control Program (FOG Program) Grease (FOG)
Reduction and Management Program


Proper disposal and handling of waste containing excessive fats, oils, and grease (FOG) quantities is important since it can accumulate in the wastewater collection system and eventually block collection pipes and sewer lines, resulting in backups and overflows on streets, properties, and potentially in private residences.  

Wastewater discharges containing high concentrations of FOG from food service establishments (FSEs) have been identified as the primary cause of blockages and overflows in the City’s wastewater collection system.  Overflows of wastewater into the storm water collection system that ultimately reach our natural bodies of water could be greatly reduced by controlling the discharge of FOG into the wastewater collection system.  SpillsSOs are readily preventable by good management practices and proper maintenance at FSEs.

Although the City’s proactive preventative maintenance procedures have been successful in minimizing the frequency of spillls SSOs, the City determined it will benefit from formally implementing a FOG Control Program.  The program would serve to facilitate the maximum beneficial public use of the City’s wastewater collection system while preventing blockages of sewer lines and pump stations, reducing the adverse affects on sewage treatment operations resulting from discharges for FOG into the system, and specifying appropriate FOG discharge requirements for FSEs discharging into the City’s wastewater collection system.   The FOG Control Program serves to establish the general prohibitions, restrictions, and requirements for FSEs that handle and discharge wastes containing FOG.  It also provides information on various methods for effectively controlling and limiting the quantity of FOG discharged into the City’s wastewater collection system.  In addition to requiring compliance with the City Code, policies, and the WDRs, the FOG Control Program serves as an additional enforcement mechanism to require accountability by the FSE for site specific maintenance and management of the facility.

A consultant will be implementing and enforcing the As with other agencies in the region, the City has had to cope with dwindling operating budgets.  In light of this situation, staff is exploring the possibility of having an outside agency develop, implement, and enforce the City’s FOG program, with the assistance of the wastewater staff. Working together to achieve compliance.  initially.  In this regard, the program can be run as a revenue neutral effort while the City contemplates the hiring of internal staff to run the program in its enforcement stage.
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Wastewater Collection System
Inspection and Assessment

Routine inspection of wastewater collection system facilities provides a means to monitor the condition of the facilities and the effectiveness of the maintenance operations.  Information obtained from routine inspections serves to:
· Identify existing or potential problems;
· Provide accurate information regarding any existing or potential problems;
· Isolate the location of any existing or potential problems;
· Provide information regarding the criticality of any existing or potential problems; and 
· Facilitate identification of the optimal method to rectify problems.

Regular and systematic inspection and assessment of wastewater collection system infrastructure and easements provides a basis for identifying and scheduling capital improvements as well as identifying needed maintenance activities.  The results of the overall assessment are then used to determine the funding required to repair, rehabilitate, and replace an aging collection system and to prioritize how the funds should be allocated.  Recommendations for capital improvements will optimize the expenditure and efforts to operate a sewer collection system.

The City employs CCTV technology for the inspection of pipelines.  With the use of the City’s one (1) CCTV truck, the City began performing inspections of select sewer pipelines of the City’s wastewater collection system.  The City’s efforts were initiated in March 2004 and include inspection of existing sewer pipelines as determined necessary and all new and rehabilitated pipelines to ensure contractor compliance with City design and construction standards.  The city also contracted out CCTV inspection and assessment services of the entire wastewater collection system, including manholes, in 2008 and completed in 2009.

The City’s CCTV truck is equipped with Granite XP GIS software developed by Cues.  The inspection codes incorporated into the Granit XP Software are National Association of Sewer Service Companies (NASSCO) certified and comply with the Pipeline Assessment and Certification Program (PACP).  The defect codes also include codes developed and incorporated by the City.  The information obtained and recorded from the CCTV inspections is reviewed, recorded, and assigned a severity rating according to a rating scale developed by City staff.  Permanent records of the inspections are made by capturing still images of the information on the TV screen and recording the information on portable hard drives and eventually transferred onto the City’s network server.  The City’s CCTV inspection capability extends to pipes of various sizes.  




The City has purchased an upgraded version of Granite XP which now provides the following capabilities:

1. New Software version is fully supported by staff; originally purchased 2003
2. Replaced hard drive in the CCTV vehicle
3. New software provides the capability to integrate with ESRI products; especially important given that our sewer database is using the ESRI platform
4. The CCTV truck has wireless capability; staff can e-mail a problem after they encounter  it in the field

Inspections are performed by a two (2) person crew and are typically performed subsequent to the cleaning of the particular pipeline sections to be televised.  Daily progress is recorded by the inspection crew in daily reports submitted to the Wastewater Collection System Crew Chief and utilized for recording, tracking, and reporting purposes.  As the necessity to televise a particular location or portion of the wastewater collection system arises, staff assignments are reorganized and resources are reallocated to accommodate the requirement.  Although the City’s goal includes televising the sewer system from north to south, east to west, the majority of the staff resources are currently devoted to performing routine cleaning and maintenance tasks.  Thus minimal resources are available to televise and assess the City’s wastewater collection system.  
[bookmark: _Toc190239072][bookmark: _Toc199827373]6.1	Inspection Equipment Specifications
Inspection and condition assessment of wastewater facilities is typically completed using Closed-Circuit Television (CCTV). All equipment inserted into a sewer line shall be of a type and design, which provides protection from hazards arising from the combustibility and flammability of vapors, liquids, gases, dusts or fibers. Safety requirements for all equipment or devices which will be in the sewer lines (Confined Space) shall comply with all existing CAL OSHA. A television camera, mounted on skids having either a track and wheel movement or rubber wheel movement that is controlled remotely, shall be used to capture the images.  The cameras shall have a rotary head with rotational, pan and tilt movement in order to allow a full circumferential inspection and observe all portions of the pipeline.  It shall have a high resolution lens capable of spanning 360 degrees circumference and 270 degrees on a horizontal axis to televise pipelines.  Optical focal distance shall be adjustable through a range of 1 inch to infinity.  The camera source image capture shall provide an image with a minimum resolution of 320 x 240 pixels capture. The cameras shall be operative while submerged.
[bookmark: _Toc190239073][bookmark: _Toc199827374]6.2	Inspection Criteria and Standards
CCTV cameras offer valuable insight to the internal structural condition of buried infrastructure.  Video inspection of sewer pipelines and manholes is used to locate and evaluate the existence and severity of defects which can contribute to potential overflows, may include missing pipe sections, broken pipe, root intrusion at misaligned joints or cracks, and potential sources of inflow and infiltration entering into the system through cracks in pipes, manholes or via illegal storm drain connections. This section provides recommendations for improvements to the City’s inspection codes to provide more consistency and objectivity.



[bookmark: _Toc190239074][bookmark: _Toc199827375]6.2.1	Pipeline Inspection
Uniform and consistent application of the observation codes, comments, and ratings is paramount in providing informative evaluation results.  Utilization of standardized inspection observation codes by appropriately trained CCTV crew members serves to provide a consistent evaluation of the condition of the pipeline.  The City Wastewater Maintenance staff utilizes the defect observation codes summarized in Table 6-1 to describe the interior condition of the pipe(s) during CCTV inspection.  The severity rating levels utilized include Level 1 through Level 5.  The severity rating Level I indicates a relatively adequate pipe needing maintenance, and Level V indicates conditions needing immediate attention, with incremental increases in severity between these levels. The severity rating level corresponding to the assigned defect observation code serves to assist City staff in determining whether further assessment of the condition is necessary.   


[bookmark: _Toc190239099][bookmark: _Toc199829081]
Table 6-1
Existing City Defect Observation and Severity Levels

	Rating
	Defect Observation Code Descriptions

	Level I
	Small Hair Line Crack in Pipe

	
	Light Roots In Pipe

	
	Light Grease

	Level II
	Cavity in Pipe Above the Water Line

	
	Crack in Pipe But Not Visibly Open

	
	Joint Gasket Exposed

	
	Root In Pipe and At Joint of Pipe

	
	Roaches/Rats in Pipe or Manhole

	Level III
	Joint Offset (More than 1 1/2-inches)

	
	Sag In Pipe

	Level IV
	Infiltration/Exfiltration in Pipe

	
	Intruding Lateral or Other Objects in Pipe

	
	Fracture in Pipe At or Below Water Line

	
	Joint Separation in the Pipe

	Level V
	Pipe is Collapsed

	
	Hole in Pipe at or Below Water Line

	
	Multiple Cracks with Soil Visible

	
	Missing Pipe

	Other City Codes
	Stub Lateral

	
	Sewer Manhole

	
	Cleanout

	
	Dead End

	
	Change in Pipe Diameter

	
	Change in Pipe Material




The current system relies on the CCTV operator’s subjective assessment of the entire reach of pipe between two manholes. Different operators and reviewers will reach different conclusions, resulting in inconsistent rankings.  Also, the defect coding should be independent of the severity of the specific type of defect. The City’s current defect code description does not allow for multiple conditional defects to be properly identified and documented.  This results in inappropriate repair, rehabilitation, and replacement recommendations (e.g. a recommendation for rehabilitation or replacement may be made when a point repair may be sufficient).  Since defects can often be ranked on severity, such as light, moderate, heavy, or critical, the system should document and record these severity levels to better facilitate appropriate repair and/or rehabilitation methods as thus the selection of CIP improvements during the assessment process as is described below.  The process currently used by the City requires staff to re-evaluate the CCTV data and images of a pipe segment to determine the most appropriate CIP recommendation. This results in duplicative efforts because the videos must be reviewed multiple times: once to determine the severity, and then again to develop the best renewal solution.

Defect observation codes should be utilized in conjunction with digital information to document the condition of the entire pipe segment. Due to the wide range of potential conditions that may be encountered during inspection of each individual facility, the observations developed and utilized should encompass a wide range of typical observations encountered with additional detailed descriptions to further refine the data in a format easy for querying.  Attachment A provides the recommended observation codes and descriptions that the City should implement to document potential conditions encountered during the inspection of sewer pipe segments.  

Each defect observation code, identified by a one, two, or three letter designation, is easy to memorize and represents most of the conditions that an operator will encounter. A severity level of A through E is provided for each applicable defect, and each contains a detailed description to assist the operator to objectively assign the most appropriate observation defect code.  For each type of defect encountered, a severity level should be assigned to provide comprehensive and detailed information for each pipe segment inspected.  City staff will need to reevaluate the preliminary recommended method of repair or improvement to ensure the most appropriate improvement method is implemented.  
[bookmark: _Toc190239075][bookmark: _Toc199827376]6.2.2	Pipeline Inspection Frequency
It is Pomona’s goal to inspect each pipeline segment at least once every five (5) years to document the condition of the pipes and establish benchmark information that allows staff to identify trends and predict useful life. As of today, the City and contractor have been able to inspect all of the pipelines in the wastewater system.  Also, segment that experience a spilln SSO should be inspected within 24 hours after the spill or as soon as practical if longer. As well, other segments may require more frequent inspection, such as pipes that are close to the end of their useful life or segments prone to problems. These segments should be documented and scheduled in the City’s CMMS system (discussed more fully below). Using a five (5) year schedule, one (1) City CCTV crew would need to complete approximately 80,750 lineal feet of inspections every quarter.  Industry standards indicate crews can complete an average of 3,000 lineal feet of inspection per day.  Consequently, City crews would need 27 days per quarter, or about 7 days per month, to complete the routine inspection of the entire wastewater collection system within a five (5) year period.  

With the help of Trans Consulting Engineers, entire system was completed within 24 months. The City implemented efforts to ensure consistency was maintained throughout the inspection and assessment process.
[bookmark: _Toc190239076][bookmark: _Toc199827377]6.2.3	Manhole Inspections
As an integral part of the wastewater collection system, access manholes require the same degree of inspection and maintenance as the pipeline sewer network.  Manhole inspections are generally visual and include evaluating the condition of the manhole cover, ring, barrel, steps (if included), trough, and bench for any defective condition.  About 15% of the manholes were inspected and recorded by Trans Consulting Engineers.  During the course of the mainline cleaning, maintenance personnel can note manhole deficiencies on the daily worksheet   During the inspection of manholes, the following information is obtained and documented for assessment of sewer manholes and future planning purposes:  

· Exact location of the access manhole (inaccessible, buried, etc.)
· Diameter of the clear opening of the manhole
· Condition of frame and cover (include defects that allow inflow to enter)
· Access manhole lid is located at proper grade or elevation
· Whether cover is subject to ponding or surface runoff
· Type of material and condition of the cone and walls
· Condition of steps, cone and riser joints
· Configuration, size, and type of the incoming and outgoing lines (including drops)
· Signs of leakage in the riser or damage to the frame’s seal
· Observed infiltration sources and the rate of infiltration, and 
· Indications of height of surcharge

Attachment B shows a Pomona’s typical manhole inspection form that has been coded for easy conversion into a database to facilitate queries on manhole condition, location, and construction. As stated before, the City has started start documenting manhole inspections. The inspections should occur concurrently with pipeline cleaning and inspections. 
[bookmark: _Toc190239077][bookmark: _Toc199827378]6.3	Assessment Criteria and Procedures
Data obtained from inspection of the sewer system pipelines and manholes provides essential information to evaluate the existing system conditions and assess the criticality of potential defects.  As the information is obtained and recorded during the CCTV inspections, City wastewater and engineering staff should review, evaluate, and identify the defects according to established criteria and standards noted in Attachment A. Based on the assigned defect, the appropriate severity rating level is determined.  The severity rating assigned to the pipeline segment inspected should correspond to the severity description provided and according to the type of observation code.  

The severity ratings, which are provided for each potential defect code, include rating levels A to E.  The severity rating levels serve to quickly capture descriptive information that is specific to the type of defect observation code assigned.  Urgent issues and conditions, often reflective of level E conditions, should be brought to the engineering staff’s attention for immediate resolution.  For the remainder of the data, staff can implement a routine process to evaluate the data on a quarterly basis, using the coding and point values to sort the problematic conditions for review and consideration.

The results of the assessment are utilized to determine the most effective method of repair or rehabilitation to restore the facility to its most efficient state.  A comprehensive assessment of all defects noted and preliminary repairs and rehabilitation methods recommended is performed to ascertain the condition of the portion of the wastewater collection system televised.  Based on the comprehensive evaluation, projects are identified and prioritize based on the impact to the overall wastewater collection system.  Once the projects, identified via this inspection and assessment process, are prioritized, the potential project costs are determined based on the recommended repair, rehabilitation, or replacement method.  Using the priority and criticality ranking, the project is included and scheduled into the City’s CIP for proper funding allocation.
[bookmark: _Toc190239078][bookmark: _Toc199827379]6.3.1	Condition Criticality Criteria and Ranking
During the assessment process, each pipeline segment and manhole is ranked to indicate the criticality of the asset condition.  Table 6-2 provides a summary of the general criticality ranking associated with the severity of the condition of the asset as well as the recommended response time to complete the recommended action.  The assets should be ranked from 1 to 5.  A criticality rating of 1 is assigned to an asset in good condition, with only maintenance work being required, and a criticality rating of 5 is assigned to an asset in the worst condition and requiring immediate attention.
[bookmark: _Toc190239100][bookmark: _Toc199829082]Table 6-2
Condition Criticality Ranking

	1
	2
	3
	4
	5

	Good
	Adequate
	Moderate
	Poor
	Failing

	Maintain
	Maintain
	5+ Year
	3-5 Years
	High Priority




The criticality ranking is assigned based on the severity of the defect condition of each pipe segment should be based on specific criteria for each type of defect observation.  Table 6-3 includes descriptions of the severity levels (A though E) as summarized in Attachment A, for each type of defect observation and the corresponding condition criticality ranking for pipe segments. These descriptions are used to help staff reviewing inspection data to determine the severity of the condition or maintenance required.  

With an assigned defect code and severity description assigned to a pipe segment, staff is able to make a preliminary recommendation for each pipeline segment.  Table 6-4 includes a summary of typical preliminary recommendations available for each type defect observation and severity ranking.

Similarly for manholes, staff uses a uniform rating system to rank the severity of the manholes and make preliminary recommendations.  Table 6-5 shows the criteria to determine the severity for the various defect code observations made during manhole inspections.

[bookmark: _Toc190239101][bookmark: _Toc199829083]Table 6-3
Pipeline Severity Assessment Criteria and Condition Criticality Ranking

	Observation
	Severity Criteria and Criticality Ranking

	
	1
	2
	3
	4
	5

	Cracks
	None
	Very small hair line crack(s)
	Hair line crack(s) <50% of ID in length
	Cracks ≤1/8” wide or >50% of ID in length
	Cracks >1/8” wide

	• Circular
	
	
	
	
	

	• Longitudinal
	
	
	
	
	

	• Multiple
	
	
	
	
	

	Broken Pipe
	None
	Connecting cracks, no displacement
	Connecting cracks, displacement ≤¼”
	Connecting cracks, displacement >¼”
	Collapsed pipe, impassable

	Joints - Offset
	Minimal
	Up to ½ of the pipe thickness
	½ to thickness of the pipe
	Thickness of the pipe to 1 ½ times
	> 1 ½ times the thickness of the pipe

	Joints – Separation
	None
	Gasket exposed
	Bell exposed
	Dirt exposed at top
	Dirt exposed at invert

	Roots
	Minimal
	10% to 35%            Fine roots
	35% to 60%          Fine/medium roots
	60% to 80%            Medium roots
	80% to 100%          Tap root(s) visible

	Grease
	None
	≤¼” thick
	¼” to ½” thick
	½” to 2” thick
	>2” thick

	Debris Accumulation
	Minimal
	Sporadic deposits     (no rocks)
	≤10% of ID         (no rocks)
	10% to 25% of ID and/or rocks
	>25% of ID or impassable

	Erosion                      (typical concrete pipe)
	None
	Rough surface
	Exposed aggregate
	Exposed rebar
	Missing concrete

	Corrosion                   (metal pipe only)
	None
	Minimal
	Light tuberculation
	Moderate tuberculation
	Impassable, heavy tuberculation

	Mineral Deposits
	None
	Minimal (possible infiltration)
	≤10% ID thickness
	>10% ID thickness
	Impassable, heavy mineral deposits

	Infiltration
	None
	Dripping
	Seeping
	Constant stream
	Gushing water

	Sag
	None
	Minimal (probably not perceptible)
	≤25% of ID
	25% to 75% of ID
	>75% of ID

	Flow Capacity
	Minimal
	2/5 or less full
	2/5 to ½ full
	½ to ¾ full
	¾ to totally full
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Table 6-4
Preliminary Pipeline Recommendation Criteria

	Observation
	Condition Criticality Ranking

	
	1
	2
	3
	4
	5

	Cracks
	No Action
	No Action or Rehabilitate
	No Action or Rehabilitate
	Rehabilitate
	Rehabilitate or Replace

	     •Circular
	
	
	
	
	

	     •Longitudinal
	
	
	
	
	

	     •Multiple
	
	
	
	
	

	Broken Pipe
	No Action
	No Action or Rehabilitate
	Point Repair or Rehabilitate/ Replace
	Point Repair or Replace
	Immediate Point Repair

	Joints – Offset
	No Action
	No Action or Rehabilitate
	Point Repair and/or Rehabilitate
	Point Repair and/or Rehabilitate/ Replace
	Point Repair and/or Rehabilitate/ Replace

	Joints – Separation
	No Action
	Rehabilitate
	Rehabilitate
	Point Repair and/or Rehabilitate/ Replace
	Rehabilitate or Replace

	Roots
	No Action
	Clean and Rehabilitate
	Clean and Rehabilitate
	Clean and Rehabilitate
	Clean and Rehabilitate/ Replace

	Grease
	No Action
	Clean
	Clean
	Clean
	Clean

	Debris Accumulation
	No Action
	Clean
	Clean
	Clean
	Clean

	Erosion                          (typical concrete pipe)
	No Action
	Rehabilitate
	Rehabilitate or Replace
	Rehabilitate or Replace
	Replace

	Corrosion                    (metal pipe only)
	No Action
	Ream and Rehabilitate
	Ream and Rehabilitate
	Replace
	Replace

	Mineral Deposits
	No Action
	No Action or Rehabilitate
	Point Repair or Rehabilitate
	Rehabilitate
	Rehabilitate

	Infiltration
	No Action
	No Action or Rehabilitate
	Point Repair or Rehabilitate
	Rehabilitate
	Rehabilitate

	Sag
	No Action
	No Action
	Any Option
	Replace
	Replace

	Flow Capacity
	No Action
	No Action
	No Action
	Evaluate Capacity
	Evaluate Capacity
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Table 6-5
Manhole Severity Assessment Criteria and Condition Criticality Ranking

	Observation
	Condition Criticality Ranking

	
	1
	2
	3
	4
	5

	Cover
	Good condition
	Slight corrosion
	Moderate corrosion
	Severe corrosion
	Missing

	Frame
	Good condition
	Slight offset
	Offset < 1”
	Offset 1” to 3”
	Missing or offset >3”

	Grade Adjustments
	Good condition
	Hairline cracks
	Cracks with gaps or some corrosion
	Large gaps or spalling
	In pieces and/or offset

	Cone/Top
	Good condition
	Rough surface
	Exposed aggregate and/or offset < 1”
	Exposed aggregate and/or offset 1" to 3"
	Dirt visible and/or offset >3"

	Wall/Barrel
	Good condition
	Rough surface and/or slight offset
	Exposed aggregate and/or offset < 1”
	Exposed aggregate and/or offset 1" to 3"
	Dirt visible and/or offset >3"

	Bench
	Good condition
	Rough surface
	Exposed aggregate
	Exposed aggregate, ponding water
	Missing concrete, ponding water

	Trough
	Good condition
	Rough surface
	Eroded edges
	Deformed trough
	No trough

	Pipe Seal
	Good condition
	Concrete backfill visible
	Gaps and shadows visible
	Infiltration evident, roots incoming
	Dirt visible

	Infiltration
	None
	Dripping
	Seeping
	Constant stream
	Gushing water

	Lining                     (if applicable)
	Good condition
	Tiny bubbles in lining but no visible breaches in lining
	Bubbles/ separation from MH and visible breaches in lining
	Evidence that lining is separating in sections > 1 s.f.
	Lining is torn and/or missing





Applying these assessment standards, City staff can objectively determine the general condition of the inspected pipes and manholes, primarily using the severity of the asset assigned according to the defect observation code assigned (Attachment A). Processing the initial review data results can assist in narrowing the focus to segments and manholes that require immediate improvements.  Detailed review and evaluation of the facilities based on the preliminary severity and criticality and the recommended improvements will refine the method of repair or rehabilitation as well as facilitate the timing of the required improvement.  Table 6-6 is a summary of criteria that may affect and reclassify the type of repair or rehabilitation method required.
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Table 6-6
Re-Classification Criteria

	Rules

	1
	If the line segments upstream and downstream of a segment are to be replaced, then the segment in between will be shifted to replacement.

	2
	If a larger line flows into a smaller line, then it will be replaced to a point of similar size pipe or larger pipe to normalize the pipe size.  A specific application of hydraulic modeling will be required to keep the smaller line size.  This rule is intended to prevent conditions where pipe sizes decrease going downstream.

	3
	If a line segment includes un-reinforced concrete pipe in combination with other materials, then the concrete pipe will be replaced.

	4
	If a pipe is more than 30 years old and requires more than two point repairs, it will be shifted to rehabilitation depending on hydraulic condition, slope and location.

	5
	If a segment is classified as point repair and rehabilitation, then the segment will be shifted to rehabilitation.

	6
	If a pipe is classified for rehabilitation or replacement, but a review of the video indicates that the defects are minor and there are no adjoining replacement projects, then the segment will be shifted to maintenance.

	7
	If a pipe is classified as point repair, but a review of the video indicates that the point defect is not likely to cause a spill, then the segment will be shifted to maintenance.

	8
	If a segment is classified as rehabilitation or point repair, and an adjoining segment is classified for replacement, then the segment will be shifted to replacement.

	9
	If a segment is classified as point repair, and an adjoining segment is classified as rehabilitation, then the segment will be shifted to rehabilitation.

	10
	If a segment is classified for maintenance or rehabilitation, and it has one major defect, it will be shifted to rehabilitation.

	11
	If a segment is classified as evaluate for rehabilitation or replacement, then the segment will be shifted to rehabilitation or replacement after review of the video and other data.

	12
	If a segment is classified as point repair, and review of the video indicates the pipe is in poor condition, then the segment will be shifted to replacement or rehabilitation depending on location, slope and hydraulic information.

	13
	If a pipe is in a high traffic area or an environmentally sensitive area, rehabilitation may be preferable to open-trench replacement.

	14
	The recommendation of the CCTV operator was considered during the manual review, but it did not automatically override the initial classification.

	15
	A Planning Report or Pre-Design Report will take precedence over the CCTV Inspection reports.  The CCTV inspection report is intended to further support the Planning or Pre-Design Reports.




At the completion of the assessment efforts, CIP projects and repairs will be identified and prioritized based on the observable conditions.  This information will be used by staff to appropriately budget and schedule future work. The next section describes common repair, rehabilitation, and replacement methods available to the City.
Wastewater Collection System Inspection and Assessment
Wastewater Collection System Inspection and Assessment
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[bookmark: _Toc199827380]Chapter 7
Repair, Rehabilitation, and Replacement Options


Wastewater collection system repair, rehabilitation, and replacement is necessary to restore and maintain the structural integrity of the collection system and to provide adequate hydraulic capacity, including the reduction of I/I.  The purpose of developing and implementing a repair and rehabilitation program is to cost-effectively maintain system performance and extend the service life and maintain system capacity of the City’s sewer infrastructure.  Specifically, a well developedwell-developed program should serve to:

· Improve the performance and reliability of the system;
· Reduce ongoing maintenance costs;
· Reduce groundwater infiltration and stormwater inflow (I/I);
· Provide adequate capacity to reduce incidents of overflow;
· Maintain the value and extend the service life of this publicly owned asset; and
· Comply with current and anticipated future public health and environmental regulations.

This section describes the City’s current repair efforts, describes the various repair, rehabilitation, and replacement methods available, and outlines criteria to help identify which method would be the most appropriate and cost effective for a given situation.
[bookmark: _Toc190239080][bookmark: _Toc199827381]7.1	Current City Repair Procedures
The City’s Wastewater Operations Section is responsible for performing various types of wastewater facility repairs and rehabilitation improvements.  Repair and rehabilitation work performed by crews may include point repairs at cracks, joints, and service interfaces, repairing collapsing or broken sewer pipe, removing obstructions in the sewers that hinder cleaning operations, manhole rehabilitation, video inspection and other related work.  Repairs that require resources beyond those available within the Wastewater Maintenance Section, including staff and equipment, are coordinated and scheduled with other sections including the Water Distribution and Engineering Section.  In conjunction with the City’s Water Distribution Section’s staff and equipment, the Wastewater Maintenance staff is responsible and able to implement mitigation efforts and perform limited repairs for pipeline up to 12-inch in diameter to restore or replace failing wastewater collection sewer lines.  Repairs for pipelines greater than 12-inches in diameter or that require an extensive construction effort are performed by independent contractors retained by the City.
[bookmark: _Toc190239081][bookmark: _Toc199827382]7.2	Capital Improvement Program (CIP) Improvement Options
Several factors set the priority of projects identified during the assessment process, although the condition of the pipe is usually the primary factor.  Additional factors may include goals to reduce sanitary sewer overflows, reducing infiltration and inflow in pipes located below the water table, or reducing maintenance efforts by improving the pipe condition.  Other considerations include coordinating pavement rehabilitation and utility improvements with the other agencies that may be impacted by improvements.

Also, the available methods to repair and rehabilitate a segment or manhole, in lieu of actual replacement, factor into the decision.  Certain methods can be performed quickly and with little impact to the community at a fraction of the cost of replacing a facility but the ability to maintain rehabilitated facilities, along with the estimated benefits, must be considered.  As a reminder, the selection of a method based on the general rules below is not a substitute for the experience and knowledge of the staff and engineers performing the assessment.  The unique situation and condition of each segment must be considered when finalizing recommendations.  As such, not every recommendation will rigidly adhere to the methods and rules below.  
[bookmark: _Toc190239082][bookmark: _Toc199827383]7.2.1	Determining the Best Improvement Method
Sewer collection systems can be rehabilitated without construction of new replacement or relief sewers.  In many cases, the sewer problem may have isolated or point defects that can easily be repaired.  Replacement of a portion on an existing system can be very disruptive to a community, and alternative construction techniques, such as lining, can significantly reduce the impacts and provide a cost effective option to replacement.  Of course, there are cases where due to the age of the sewer and the extent of defects, there may be no alternative but to replace the sewer line.  

There are several alternatives to consider for the rehabilitation of sewer infrastructure.  Depending on the severity of the defects identified by the inspection and assessment process, rehabilitation alternatives include point repairs, lining and other no-dig alternatives. 

A typical approach to selecting appropriate rehabilitation alternatives is described in the following sections and are summarized Table 7-1 below.


[bookmark: _Toc190239105][bookmark: _Toc199829087]Table 7-1
Sewer Pipeline Improvement Alternatives

	Description of Defect
	Recommended Method

	Roots, broken or cracked pipe, misaligned or open joint, and/or grade break at 1 or 2 locations along a pipe segment.
	Point repair (if total pipeline length is > 300 feet); Replacement (if total pipeline length is < 300 feet)

	Roots only, more than 2 locations
	Lining, Chemical Herbicide or Repetitive Cleaning

	Multiple cracks only – minor to medium
	Lining

	Roots at most joints with multiple cracks, no offsets
	Lining

	Roots at most joints with major offsets, breaks, major cracks or major grade breaks and all other conditions not noted.
	Replacement

	Severe defects requiring replacement in difficult to access locations or areas of high traffic congestion
	Pipe bursting, bore and jack, directional drilling or micro tunneling




[bookmark: _Toc190239083][bookmark: _Toc199827384]7.2.2	Infrastructure within Easements
Sewer mains located in easements are a concern due to inadequate access to maintain these facilities and to replace with traditional dig and replace methods.  Sewer mains in easements with poor or no access for maintenance or emergency repair work often result in higher repair costs due to using specialty access equipment, hand labor, and mitigation of unplanned environmental impacts.  Another option is using carrier pipes or casings in the easements, so that sewer mains can be replaced from outside the constrained easement areas.  Private pumping is also an option. In most cases, the topography of the area will dictate the alignment of the new gravity sewer system.  As such, relocating easement sewers may not be cost effective.

Realignment of sewers is often costly because the associated expenses include realignment and construction of new facilities, as well as abandoning the old facilities.  If the annual cost of maintaining an aging sewer within an easement, plus the benefits to the community and environment, outweigh the capital expense to relocate, it may be prudent to relocate easement sewers.  However, if operations staff can adequately access the sewer, and the facility is in good condition or easily improved, the sewer does not need relocating.  To properly evaluate the feasibility of realigning pipelines, with poor or no access, into the public streets and out of private property, the City should conduct re-direction of flow studies on a case-by-case basis to consider alternatives and recommend accessibility improvements.  The new sewer hydraulic model can be used to facilitate possible flow scenarios. 

The following sections describe common sewer improvement methods available for pipelines and manholes, and include advantages and disadvantages of each method.
[bookmark: _Toc190239084][bookmark: _Toc199827385]7.2.3	Pipe Point Repairs
Where defects are documented at one or two locations between manholes via the video inspection and assessment process, point repairs may be recommended.  However, for pipe segments less than 300 feet in length, with defects noted in two locations, implementation of point repairs may affect the integrity of the remaining pipe.  Therefore, the replacement of the entire pipe segment is recommended.  Point repairs are cost effective alternatives to full pipe replacement if remaining portions of the pipe are in good condition as noted from video inspections.  The following methods are common point repair options available to correct localized deficiencies in pipes.

Grouting Sleeve System 

The grouting sleeve system is a trenchless, mechanical, spot repair technology designed for the permanent repair of straight, short sections of damaged sewers.  The grouting sleeve has been installed in pipes with full flow; however, high velocity flows may result in reduced amounts of grout, which will increase the chance of infiltration and exfiltration. Most repairs can be carried out in approximately 30 minutes.  

The core element uses a stainless steel grouting sleeve with a maximum thickness of ¾ inch, and in lengths of 1, 2, and 3 foot long segments.  The annular space between the stainless steel and the host pipe is filled with grout.  Various grouts are available for different pipe conditions. Curing commences 20 minutes after the grout is exposed to water.  The result is a cured-in-place pipe repair with a protective stainless steel cover.  The grouting sleeve is designed to retain its structural strength for a minimum of 100 years.  The average product life predicted by manufacturers is 225 years.  

CIPP Sleeve

A Cured-in-Place Pipe (CIPP) sleeve involves inverting an 8-ft long resin-impregnated fabric tube into a clean, existing pipeline, then curing it in place with hot water or steam.  It is a seamless, jointless, pipe-within-a-pipe capable of rehabilitating pipes as large as 96-inches in diameter.  CIPP can provide a system with independent structural integrity that does not rely on the host pipe for strength.  CIPP can significantly reduce infiltration and exfiltration and acts as a root barrier.  CIPP is a structural product with a 100-year design life.  

Robotic Sewer Pipe Repair (Grinding and Epoxy Coating)
 
Robotic repair systems for gravity pipelines use grinding and filler robots.  The former removes encrustation and intrusions and mills out cracks to provide a good surface for adherence by the repair materials.  High pressure air, steam, or water cleaning, with or without approved cleaning agents, is used to clean the inside of the existing pipe wall.  Cleaning includes the removal of all fine residues in the prepared area produced by grinding.  The filler robot inserts an epoxy mortar into the slot formed by the grinder and trowels off the excess material for a smooth finish.  Repair robots are equipped with CCTV cameras to ensure adequate visibility of the work area.  Robots are positioned in the pipe and all work functions are executed remotely by the operator.  

Open Trench

Excavation for open trench repair is the traditional dig and repair method.  A spot repair is a good option when the problem area is easily accessible, confined to one spot, and the remainder of the pipe is in good condition.  Open cut excavations involve digging a trench to replace segments of pipe up to about 8 feet long.  Open trench repairs are usually associated with large disruptions to the area surrounding the project and can take longer to complete than trenchless options.  
[bookmark: _Toc190239085][bookmark: _Toc199827386]7.2.4	Pipe Lining
Pipeline lining offers a trenchless method to rehabilitate deteriorating sewer mains.  Since no open trench is required during the lining application, there is minimal disruption to residents and business owners during construction.  Lining of sewer mains is recommended for pipes with rooting problems and/or cracks with no major offset joints.  Lining is not recommended for offset joints identified from data over 10 years old since the severity of offsets has likely increased over time.  Additional inspection and possible trenchless point repairs, such as grinding, may be required before lining can proceed, or replacement is deemed the best alternative.

Where breaks, major offsets, or bends are noted in the video inspections, lining is not recommended because the lining material tends to constrict, fold, or collapse where these defects occur.  In choosing an appropriate repair method, there may be cases where it may be cost effective to consider combining point repairs with lining.  

CIPP Pipe Lining

Cured-in-Place Pipe (CIPP) lining involves inverting a resin impregnated fabric tube into a clean, existing pipeline, then curing it in place with hot water or steam.  Fold-and-form lining requires pulling a fabric tube, saturated with a resin and folded into a U-shape, into a clean, existing pipe, then expanding the tube to the shape of the pipe with pressurized water before curing with heated water or steam.  Both of these methods require the flow to be plugged or diverted during the process.  

Spiral wound pipe involves inserting a continuous strip of reinforced plastic into an existing pipe, in a manner that causes the edges to interlock and form a watertight seal.  Spiral wound pipe, usually in 6-inch and 8-inch wide strips, can be installed in a live sewer.  

The lining methods presented can provide a strong system that does not rely on the host pipe for strength.
[bookmark: _Toc190239086][bookmark: _Toc199827387]7.2.5	Pipe Replacement
Replacements of pipe segments are recommended where multiple occurrences of breaks, cracks, misaligned joints, grade breaks, and moderate to excessive roots are identified in the video inspections. Replacement is also the preferred alternative when upsizing the pipe diameter to accommodate increased flows, and for relatively flat segments. Where pipe replacement is recommended, replacement of both manholes at each end of the pipe is also recommended.  The following sections describe methods available for replacing pipelines.

Open Trench

Open trench excavation is a traditional dig and repair method.  It involves extensive digging and trenching to replace large sections and is associated with large disruptions to the immediate area surrounding the project and can take longer to complete when compared to trenchless options.  Pipeline replacement using open trench methods requires long stretches for efficient pipe laying, which causes extreme disruption to the community.

Pipe Bursting

Pipe bursting offers a solution to replacing defective pipe that has access at its end points but not between, such as pipe that crosses a freeway or major intersection.  The alignment must be straight with very minor or no sags and adequate slope.  Access pits are required at the ends of the pipe segment being burst.  If any service connections must be reinstated, access pits are required at these locations as well.  The size of the pipe can generally be increased to the next standard pipe diameter above the existing diameter, and possibly two (2) standard pipe sizes depending on the existing soil conditions and adjacent utilities.  The material used for the replacement pipe includes high density polyethylene (HDPE) pipe or joint-fused PVC pipe.  This method may be more costly than traditional dig and replace, but it is generally faster and less disruptive to the community, thereby resulting in intangible benefits.

Jack and Bore

Jack and Bore for installation of pipe includes a multi-stage process consisting of constructing a temporary horizontal jacking platform and a starting alignment track in an entrance pit at a desired elevation. The pipe is jacked by manual control along the starting alignment track with simultaneous excavation of the soil being accomplished by a rotating cutting head in the leading edge of the annular space in the pipe. The ground up soil (spoil) is transported back to the entrance pit by helical wound auger flights rotating inside the pipe. Jack and Bore typically provides limited tracking and steering as well as limited support to the excavation face.  Consequently, Jack and Bore is not suited for gravity lines with shallow slopes or in sand or other loose fill materials.  

Directional Drilling

The use of directional drilling is used primarily of the installation of pipe under crossings.   In addition to crossings under rivers and waterways, directional drilling can be used for the installation of pipes under highways, railroads, airport runways, shore approaches, islands, areas congested with buildings, pipeline corridors and future water channels.  This type of pipe installation requires a large staging area and work space for the multiple operations involved in the installation process.   

Micro-tunneling

Micro tunneling is conducted similar to Jack and Bore with the exception that it is a remotely controlled, guided pipe jacking process that provides continuous support to the excavation face. The guidance system usually consists of a laser mounted in the tunneling drive shaft which communicates a reference line to a target mounted inside the microtunnelingmicro tunneling machine’s articulated steering head. The microtunnelingmicro tunneling process provides the ability to control the excavation face stability by applying mechanical or fluid pressure to counterbalance the earth and hydrostatic pressures. This process avoids the need to have long stretches of open trench for pipe laying, which causes extreme disruption to the community. 
[bookmark: _Toc190239087][bookmark: _Toc199827388]7.2.6	Manhole Renewal and Replacement Options
[bookmark: _Toc165784193][bookmark: _Toc165784651]Manhole rehabilitation varies greatly due to the various components of a manhole. Several manhole rehabilitation options are summarized in the subsections below.  

Concrete Liners – Poured-in-Place

A poured-in-place seamless concrete manhole liner extends from the bench to the frame. Prior to installation, the manhole should be cleaned to remove loose material and debris. Existing steps that might interfere with the erection of forms should be removed. Infiltration that may adversely affect placement of the concrete should be eliminated or reduced to an acceptable level. After steel forms are positioned in the manhole, concrete is poured into the forms.  When the concrete has sufficiently cured, the forms are disassembled and removed.  A polyvinyl chloride (PVC) or high density polyethylene (HDPE) liner is fitted to the exterior of the steel forms during erection within the manhole and when the forms are removed, joints in the liner are welded and tested.  This method results in a loss of three to six inches of manhole diameter.  
Liners – Cured-in-Place

Cured-in-place (CIP) liners for manhole chimneys are made of stretchable, “one size fits most”, coated polyester and are vacuum impregnated with a silicate resin.  Prior to curing, the manhole chimney should be cleaned with a minimum of 5,000 psi pressure, grinder, or sand blasting. Large voids must be filled with hydraulic cement and interfering steps must be removed. Then, the liner is inserted and impregnated under controlled conditions. Resins may be heat or steam cured.   Resins that cure under ambient temperature and pressure are available.  CIP liners have a high level of chemical resistance, eliminate inflow and infiltration, and structurally enhance the manhole chimney.  A two person crew often installs these liners.  The liner is typically backed by a ten-year, non-prorated, material and labor warranty from the manufacturer and the installer.  

Cementitious Coatings and Grouts – Sprayed, Pumped, and Troweled

Cementitious coatings and grouts are centrifugally applied to the manhole walls. To prepare the surface, cover the manhole base to prevent washed debris from entering the sewer line. Then, wash the interior surface with at least a 3,500 psi water blast. Pressures sufficient to etch the existing surface will improve adhesion.  Plug active leaks with adequate plugging material and fill voids and overhangs with patching material prior to application of mortar. The synthetic mortar is cast from a robotic applicator positioned in the center of the manhole.  A dense, uniform layer is compacted in place at any thickness from 0.5 inch to 2.0 inches depending upon the degree of deterioration and the depth of the manhole.  Multiple passes can be made until the specified thickness is attained.  Cementitious coatings are typically a fast setting, ready-to-use, cement-based concrete and masonry patching compound formulated specifically for underwater use.  When properly mixed and applied, they can develop a very high strength bond, but they are still prone to chemical corrosion.  A quick-setting hydraulic cement compound can be used to stop running water or seepage leaks in masonry or concrete.  

Polymer Coatings and Grouts – Sprayed, Pumped, Troweled

Polyurethane Coating.  A Polyurethane coating is characterized by a multi-layered polyresin liner system, consisting of a moisture barrier (modified polymer), a surfacer (polyurethane/ polymeric blend foam), and a final corrosion barrier (modified polymer).  Before system application, the surface is prepared by hydro blasting to remove all corrosion from the structure.  Any cracks and holes that leak are sealed with a chemical or hydraulic sealant.  Severe cracks are repaired using a urethane based chemical sealant.  Repairs to exposed rebar, defective pipe penetrations or inverts, etc. are done utilizing non-shrink grout or an approved alternative method.  

Epoxy Coating.  A structural epoxy manhole liner system provides a stand-alone, self-supporting structure when applied with a thickness of at least 0.25-inch. The system will protect new concrete from hydrogen sulfide attack, seal out infiltration, enhance the flow, and reduce buildup in the structure when applied with a thickness of at least 0.10-inch. Prior to application, damaged concrete and contaminants must be removed. Surfaces should be cleaned and abraded with low-pressure water cleaning until the pH does not exceed 8.5. Detergent water cleaning and hot water blasting may be used to remove oils and grease from the concrete. Active water infiltration should be stopped by using a hydroactivehydro active urethane grout that is compatible and suitable for topcoatingtop coating with the epoxy manhole liner system. The two-part epoxy system is formulated with special additives and modifiers to enhance water and chemical resistance and to increase internal strength.  This epoxy system allows for a long open time before topcoatingtop coating is applied, cures at low temperature and high humidity, and provides water and chemical resistance with ambient cure.  Epoxy coating tends to be between 25 and 40 percent more costly than polyurethane coating; however, its product life usually lasts between 10 to 20 years.  

Mechanical Seals and Inserts

PVC inserts and mechanical seals are installed between entry castings, precast concrete cones, and flat top sections for a corrosion resistant and watertight connection.  The connector is flexible so that freeze/thaw and heat expansion cycles do not compromise the watertight integrity.  It provides relatively easy installation and does not require special tools or special preparation of the existing manhole surface. In addition, its design allows for future grade adjustment (up to 14 inches) without added parts.  The connector is available for manhole openings of 24-inch, 27-inch, and 30-inch diameters.  

Repair, Rehabilitation, and Replacement Options
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[bookmark: _Toc199827389]Chapter 8
CIP Development


A well planned and long range Capital Improvement Program (CIP) for the wastewater collection system allows the City to plan, design, and construct sewer infrastructure projects in a planned and organized manner that best serves its customers.  Integrating the results of the inspection and assessment efforts, with the capacity modeling efforts, the City will pursue a proactive and comprehensive long-range planning effort.

Prioritizing projects relies on the several factors including:

· Severity and extent of the conditional defects (Red Flags)
· Hydraulic capacity needs and projections
· Estimated remaining useful life of the facilities
· Maintenance records (condition findings) and spill SSO occurrences
· Identified major new developments
· Risk if it fails
· Integration with local paving projects

Using this data, the engineering staff, with input from the wastewater collection system staff, develops a short and long term CIP list of projects, which identifies projected costs and dates for start and end of construction.  The wastewater and engineering staff reviews the list every year to revise the priorities and update estimated costs based on new information.  This process ensures that the necessary projects will be completed timely, thereby reducing the potential occurrence of a spilln SSO. 
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[bookmark: _Toc199827390]Chapter 9
Computerized Maintenance Management System (CMMS)


Use of a Computerized Maintenance Management System (CMMS) provides a method for agencies to track equipment, maintain an inventory of its assets, detail timing and method in which work orders will be performed to maintain the assets, and accumulate all associated costs for labor, materials and equipment.  The ability to track activities such as scheduled and performed work, and workforce productivity will allow City staff to determine the resources necessary for routine preventive maintenance activities as well as additional activities necessary to ensure proper operation and maintenance of the City’s wastewater collection system.   

A versatile CMMS in conjunction with a GIS-based tool for maintaining specific wastewater collection system data will be utilized and customized to manage specific activities and resources associated with the City’s collection system including, but not limited to the following: 

· Tracking and monitoring ongoing operation and maintenance activities
· Ensuring proper coordination between wastewater collection system maintenance work and other activities
· Establishing a more efficient and systematic approach planned maintenance activities that enables a more efficient use of staff resources
· Affecting inventory control enabling better spare parts forecasting to eliminate shortages and minimize existing inventory
· Tracking and monitoring work orders for specific system activities
· Eliminating paperwork and manual tracking activities, thus enabling staff to become more productive.
Currently, there are three software solutions in use within Public Works that provide functionality of CMMS.  CIS is used by the Business Services Division to manage customer billing data, respond to service requests, and issue service orders.  GBA is used by the Water Distribution Section to issue work orders and store historical work order information.  Granite XP is used by the Wastewater Collections Section to assist in performing closed circuit television (CCTV) inspections and to generate CCTV inspection reports.

One important commonality between the three existing systems is that they all have the ability to integrate with a GIS.  For this reason, The ESRI platform and ArcGIS Explorer are used with Collector and Survey 123 for works order asset data. it is recommended that the main integration between the three systems be accomplished at the database level, using the GIS as the common asset database.  Once that integration is accomplished, integrations should be considered to synchronize work order processing between the three systems and to expand asset management systems beyond the Water Distribution Division.



[bookmark: _Toc190239090][bookmark: _Toc199827391]9.1	Activity Scheduling and Tracking
Scheduling and performance of maintenance and cleaning activities is currently performed by the Wastewater Crew ChiefOperations Manager and Wastewater Supervisor.  Daily schedules are manually composed and delineate the type and location of work to be performed.  Work is assigned and performed and reports summarizing daily progress are generated by maintenance crews and submitted to the Wastewater Collection Supervisor to track progress and status of wastewater collection facilities.  Daily progress reports and work-related forms are filed at the water operations yard for future access and reference.  A wall map of the City, that depicts the City’s wastewater collection system, is highlighted daily by the maintenance crews to reflect the cleaning and CCTV inspection completed.  The map serves to provide City maintenance crews with a comprehensive view of the progress of the preventive maintenance efforts..
[bookmark: _Toc190239091][bookmark: _Toc199827392]9.2	Maintenance Data Management
In 2004, the City invested in GBA Master Series, a maintenance and asset management software that would be compatible with the City’s GIS.  The integration of the program was intended to organize, manage, and centralize its infrastructure data to allow City staff access to information pertaining to a particular system element (such as technical data, related work orders, photographs, and videos).  The City also intended to utilize the GBA program to facilitate storage of inventory data and CCTV inspection data, and allow the automatic downloads of data from the CCTV inspection equipment to GIS to facilitate performing condition assessment of information captured with the CCTV equipment.  The CCTV data storage and management process has been in place since October 2005 and is stored on WinCan VX. The program gives the power to manage the resources and assets in real time.. includes transferring the recorded data onto CDs and storing the CDs for future reference as needed.  Information relevant to the information on the CD is recorded in an Excel spreadsheet including the date, time and the pipeline televised.

The City has obtained an upgrade of the Granite XP software from Cues.  This new version allows for additional storage capacity, software support; CCTV truck hardware upgrade, and wireless communication capability.  This push was also made to ensure that the next version of Granite XP software could easily integrate with the ESRI platform.
[bookmark: _Toc190239092][bookmark: _Toc199827393]9.3	Implementation of CMMS components
The City continues to work toward identification, integration, and utilization of a new CMMS to facilitate management of wastewater facilities and resources.  Utilization of a versatile CMMS will allow staff to properly and efficiently organize, plan, and schedule the appropriate resources for routine preventive maintenance activities, coordinate and prioritize urgent and/or unique maintenance activities, and ensure uniformity and consistency in processing and tracking facility related information.   

Concurrently with completing a comprehensive wastewater collection system survey, inventory, and the associated mapping, the City will identify and implement a CMMS to more fully support the management, operation, and maintenance efforts by the Wastewater Maintenance Section for the wastewater collection system.  Ultimately, the proper management of wastewater facility maintenance and asset data will allow City staff to:

· Understand the condition of the physical assets including replacement costs, lifecycle analysis, and current and future funding needs;
· Understand the implications of deferred Capital as it relates to measured conditions and strategic goals;
· Develop a basis for the funding needs and allocations;
· Produce consistent reports designed to deliver accurate planning data in presentable form; and 
· Approve and implement Capital planning activities based on set priorities that are in line with the City’s strategic goals.

Additional benefits of implementing a comprehensive and versatile CMMS facilitates tracking and data management of specific type of work performed and the resources necessary to support and ensure the proper operation of the City’s wastewater facilities including, but not limited to:

· Preventive Maintenance efforts (track progress and dates)
· CCTV efforts (tracked by sewer segments)
· HFMS by segment with cleaning interval
· Repairs (to track materials, duration, etc.)
· GIS updates
· Chemical root treatment (specific locations  and dates)
· Manhole spraying (MH ID and dates)

By documenting the progress of the activities listed above, the City will establish a benchmark from which future work orders can be issued.  For instance, entering the chemical root treatment locations and dates for treatment, staff can monitor the progress and effectiveness of the program.  Plus, the information can trigger alerts to schedule the next round of chemical root treatment, to avoid missing a cycle or the funding of the upcoming year’s activities.
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[bookmark: _Toc199827394]Chapter 10
Equipment and Replacement Part Inventories


The Wastewater Maintenance Section maintains an inventory of vehicles and replacement parts.  The inventory of vehicles includes the vehicle type currently utilized to perform the necessary operation and maintenance of the City’s wastewater collection system.  Table 10-1 includes a summary of vehicles available to maintenance staff.  Table 10-2 includes a summary of the inventory of replacement pipe which ranges from 4- to 12-inch in diameter and maintained on site. 

[bookmark: _Toc190239106][bookmark: _Toc199829088]Table 10-1
Wastewater Section Vehicle List

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	




	Unit NumberUnit Type
	Unit NumberUnit Year
	Unit YearUnit Type
	MakeMake
	Equipment ClassEquipment Class

	27011Vactor
	270022001
	1991Trailer
	VolvoSreco
	Mechanical Rodder Trailer Combination Unit

	27013Vactor
	200127013
	Vactor2001
	SterlingSterling
	Combination UnitCombination Unit

	27017Vactor
	200627021
	Utility2013
	ChevyPeterbilt
	HD-3500 Utility TruckCombination Unit

	27020Utility
	200827014
	Utility2002
	ChevyGMC
	Colorado Utility TruckHD-2500 Utility Truck

	27022Utility
	201727015
	CCTV2004
	FordGMC
	E450 CCTV TruckHD-2500 Utility Truck

	27021Utility
	201227017
	Vactor2006
	PeterbiltChevrolet
	Combination UnitHD-3500 Utility Truck

	27023Dump
	201727006
	Utility1996
	FordGMC
	F250 Utility TruckHD-3500 Lowbed

	27024Trailer
	201727011
	Utility2001
	FordSreco
	F250 Utility TruckMechanical Rodder-Trailer

	27025CCTV
	201927016
	Vactor2004
	FreightlinerFord
	Combination UnitF-450 CCTV  Sewer Van

	27026Utility
	202027020
	Utility2008
	FordChevrolet 
	F350 Utility TruckService Truck




[bookmark: _Toc190239107][bookmark: _Toc199829089]Table 10-2
Replacement Pipe Inventory List 

	Diameter
	Total Pipe Length (ft)
	Repair Couplings
	1/4 Bends
	1/8 Bends
	1/16 Bends

	4 - inch
	90'
	60
	4
	4
	4

	6 - inch
	90'
	28
	3
	3
	4

	8 - inch
	108'
	38
	3
	7
	3

	10 - inch
	42'
	16
	-
	-
	-

	12 - inch
	24'
	16
	-
	-
	-




Table 10-3 includes a summary of the repair fittings maintained in the City’s inventory in the City Yard. 

[bookmark: _Toc190239108][bookmark: _Toc199829090]Table 10-3
Replacement Fitting Inventory List

	Size
	Tees
	Wyes

	4 X 4
	-
	1

	6 X 4
	3
	3

	8 X 4
	2
	1



Summarized in Table 10-4 are the parts maintained for potential manholes repairs.

[bookmark: _Toc190239109][bookmark: _Toc199829091]Table 10-4
Replacement Manhole Inventory List

	Size
	Manhole Lids / Rings
	Grade Rings

	24 - inch
	7
	5

	25 - inch
	7
	-

	26 - inch
	2
	-

	30 - inch
	-
	5




Additionally, the City’s inventory includes seven (7) 4 -inch cleanout lids. 

The vehicles and replacement parts are made readily accessible to maintenance staff.  The replacement parts maintained in the City Yard are for the specific types of repairs the Wastewater Maintenance staff performs.  The Water Distribution Section can no longer participate in repairs because they are not vaccinated for repairs.  For implementation of repairs that extend beyond the City’s internal resource capabilities, the City retains the services of professional contractors and its own Fleet Division repair shop.  

Routine assessment of the resources ensures that City maintenance staff is adequately prepared to perform necessary system repairs.  The inventory should include adequate sizes and types of critical repair and replacement parts.  The City should also develop and maintain a resource list of contractors and vendors who stock the specific types of supplies used by the City and that are available for emergency and short notice deliveries. 

Equipment and Replacement Part Inventories
[bookmark: _Toc190239094]
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Training Program

The City staff currently participates in the California Water Environment Association (CWEA) certification program for Collection System Maintenance.  The City also provides on-going in house job skills and training for its staff and participates in local and regional training events.

Training programs are developed to ensure that personnel are well-trained to implement all applicable and necessary components of City established programs to successfully achieve established strategic goals.  Typically, training programs specify and include the curriculum required prior to permitting an employee to undertake specific work assignments or tasks.  Prior to performing any work on City facilities, City Wastewater Maintenance staff is trained on the existence and the provisions of the wastewater operations and maintenance policies, procedures, safety policies, and the equipment used.  Additionally, Wastewater Maintenance staff is required to receive Collection System Maintenance training and certification through CWEA.  Training for operation of City equipment includes primarily “on-the-job” training in conjunction with weekly “tailgate” meetings to discuss safety issues. Staff also receives training through workshops in collection system maintenance sponsored by outside agencies or organizations.

The City’s instructional program for initial and refresher training should incorporate curriculum that includes information specific to the level of knowledge, commensurate with duties and the overall functions of the facilities included in the City’s infrastructure.  A training program specifically for the management and operation of the City’s wastewater collection system should include, but not be limited to, the following information:

· Purpose and procedures for proper implementation of the Inspection and Assessment Program including related activities, equipment, and inspection and assessment criteria
· Procedures for tracking all training activities
· Proper operation and maintenance of equipment utilized for performing job related duties
· Repair and rehabilitation program and available resources
· Importance of communication between all affected City staff including, but not limited to, staff within Water Operations and Engineering Sections 
· Importance of following all safety policies and procedures
· Procedures for tracking and documenting all job related information
· Procedures and specific tasks related to effective and efficient execution of the Spill SSO Emergency Response Plan
· Preventative Maintenance Program and related activities
· Spillanitary Sewer Overflow Response and Spill Reporting

All appropriate staff is required to participate in regularly scheduled training sessions, referred to as Tailgate Meetings, to assist staff in awareness of their responsibilities and executing their duties. These training sessions should be organized to include the latest City policies and procedures as well as other relative materials.  Training sessions should incorporate hands-on field demonstrations to insure the preparedness of all personnel to all anticipated situations.  Field demonstrations will be performed to test equipment, response time, training effectiveness, resources, and manpower capabilities.  

Additional instructional material includes the City’s approved Sewer System Management Plan (SSMP) and the SSOERP.  It serves as a mode of instructing staff on the SSMP, spills SSOs, and all the required documentation.  Training and event participation is documented and maintained by either the Wastewater Supervisor.  As necessary and determined by appropriate managerial staff, training programs may also include supplemental technical training required to efficiently and safely perform specific job related duties.  Currently, minimal certification is required.  However, additional certification requirements may be implemented in the future if deemed necessary by governing authorities.
Training Program
[bookmark: _Toc190239095]AAs mentioned before, an additional goal of wastewater collection staff is to expose the street crews to the SSOERP.  That is, should they be the first ones at the spill site, they may be able to contain the spill and limit its damage.  At the same time, they can also contact and request the appropriate wastewater staff to the location and extent of the spill. 
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Organization and Staffing


The City’s Wastewater Maintenance Section staff is responsible for the operation and maintenance of the wastewater collection system and performs the regularly scheduled preventative maintenance and intermittent televising of select locations.  The current staff available to implement the various elements of the City’s operations and maintenance activities includes the nine (9) people within the Wastewater Maintenance Section shown in the organizational chart in Figure 12-1. 

[bookmark: _Toc199827517]
Figure 12-1
Existing Organizational Structure
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Description automatically generated]Wastewater Collection 
System Crew Chief –
Ishmael Lopez – (909) 802-7491


Wastewater Maintenance
Technician I (3)
Carlos Velarde (Radio #85)
David Weaver (Radio #86)
Mike Moody (Radio #87)

Wastewater Collection 
System Supervisor –Norbert Baldonado 
(909) 620-2260
Wastewater Maintenance 
Technician III (2)
Garbiel Chavez (Radio #82)
John Lopez(Radio #81)
Water Resources Director
Darron PoulsenChris Diggs
 (909) 802-7412620-2251
City Manager- Anita Scott James Makshanoff 
(909) 620-3773
Mayor &
City Council Members (6)
Administrative Assistant III
Management Analyst – Damien Martinez (909) 802-7421

WastewaterMaintenance
Technician II (2)
Anthony Fedora (Radio #83)
Christopher Lee (Radio #84)


Wtr Dist Section 
Gary Matthews 
(909) 620-2255
Wtr Treatment & Quality Control Section
Nick Capogni 
(909) 620-2248
Wastewater Maintenance
Section
Engineering Section – Raul Garibay 
(909) 620-2239
Primarily responsible for the wastewater collection system
Currently providing support services



Sr. Administrative Assistant – Melissa CansinoMaribel Sosa (909)-620-2251
Sr. Administrative Assistant – Maura Montellano (909) 620-2262


Public Works Director- Rene Salas (909) 620- 2266

[bookmark: _Toc199829092]Table 12-1
Summary of Estimated Staff Hours

	Effort for Elements of WDRs
	Estimated Hours

	FCO (FOG Compliance Officer)
	 

	One Time
	1325

	Annually
	2134

	Crew (wastewater operations crew member)
	 

	One Time
	400

	Annually
	10348

	Crew Chief
	 

	Annually
	940

	Supervisor
	 

	Annually
	1576

	AA/T (Administrative Assistant/Technician)
	 

	One Time
	960

	Annually
	344

	Engineer
	 

	One Time
	100

	Annually
	670

	Bi-Annually
	60

	OTHER (Consultant)
	0

	Bi-Annually
	200

	TOTAL ESTIMATED HOURS
	19,057



As noted in Table 12-1, one new position, a FOG Compliance Officer, is recommended.    Additional support for the ongoing implementation of the WDRs includes administrative assistance, engineering expertise, and some consultant support.  

As the individual programs and the associated tasks are phased into the City’s current procedures, continual monitoring and evaluation of the programs should be performed in order to facilitate further refinement of the staff resources necessary for each required task.  Additionally, City staff should consider the overall time to complete WDR program phasing and implementation.


Organization and Staffing
Organization and Staffing
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Recommended Observation Codes

DEFECT CODES FOR CITY OF POMONA
	[bookmark: RANGE!A2:H98]Code
	Severity
	Observation
	Maintenance Points
	Structural Points
	Definitions
	Standard Comments
	Joints

	ST
	A
	Start Inspection 
	0
	0
	Use at the start of all inspections 
	"Re-Inspection after cleaning", Note if depth of flow is 1/3 pipe or more, note if pipe material from manhole is different from line 
	 

	FH
	A
	Finish Inspection 
	0
	0
	Use at the end of all inspections 
	Note the cause for ending the observation if you are not in the manhole, e.g. "camera blocked", "Overlap Point", "Clean Out", or "Dead End". If you are ending a reinspection use "End Re-Inspection". 
	 

	MH
	A
	Manhole 
	0
	0
	Upstream/Downstream manhole 
	Manhole number 
	 

	MB
	A
	Manhole Description
	0
	0
	Buried / paved over manholes shown on plans, manholes not on plans 
	MH # & Note if it is buried or paved over; Note if it is an inside, outside or direct drop
	 

	SA
	A
	Inspection Suspended
	75
	100
	Impassable blockage, note apparent cause 
	Precede Observation with a General Observation Noting the apparent cause, e.g. by roots 
	 

	CUB
	A
	Camera Underwater Begin
	50
	50
	Whenever the camera lens is partially or fully submerged, obstructing the view 
	Note if apparent pipe sag begins
	 

	CUE
	A
	Camera Underwater End
	50
	50
	Whenever the camera lens is returned to a normal state
	Note if apparent pipe sag ends
	 

	DND
	A
	Dead End 
	0
	0
	 Used when camera reaches a dead end main
	Note if "Plug" & condition 
	 

	CO
	A
	Cleanout 
	0
	0
	 Use when the camera reaches a cleanout 
	Call out Clean out number
	 

	MC
	A
	Material Change 
	0
	0
	 Any change of pipe material 
	"Transition to (new pipe material)" 
	 

	DC
	A
	Diameter Change 
	0
	50
	Any change of pipe size 
	"Transition to (new pipe size & material)" 
	 

	SR
	A
	Spot Repair 
	0
	50
	Existing repair 
	"Spot Repair at (footage)"
	 

	LL
	A
	Bend in Pipe Left 
	0
	50
	Any bend in pipe to the left
	 
	 

	LR
	A
	Bend in Pipe Right 
	0
	50
	Any bend in pipe to the right
	 
	 

	LD
	A
	Bend in Pipe Down 
	0
	50
	Any bend in pipe down
	 
	 

	LU
	A
	Bend in Pipe Up 
	0
	50
	Any bend in pipe up
	 
	 

	GE
	A
	Gasket Exposed
	0
	50
	Gasket visible
	 
	 

	RS
	A
	Restricted Channel 
	0
	0
	Use when the camera is unable to access a channel 
	 
	 

	X
	A
	Collapsed Pipe 
	0
	700
	Use if a section of the pipe wall has fallen in and the structural integrity of pipe has been compromised. 
	Note the approximate size and give a description. Note footage.
	 

	V
	A
	Vermin 
	0
	0
	Any animal, rodent, or insect infestation inside the pipe/manhole 
	Type of rodent / vermin/ bug
	 

	GO
	A
	General Observation 
	0
	0
	General observation
	If no opposite direction inspection done for an incomplete inspection, note the reason why. Note defects in service connections. 
	 

	R
	B
	Roots, Light
	25
	0
	fine roots, root fingers following the wall of the pipe covering not more than 10% of the pipe wall 
	Note if roots are coming from a crack, hole, joint or around a lateral. Note approximate location (e.g. 12 o'clock)
	 

	
	C
	Roots, Moderate 
	75
	50
	Fine to medium roots covering 10 to 20% of the pipe wall
	
	

	
	D
	Roots, Heavy
	150
	50
	Fine to heavy roots blocking 20% to 50% of pipe - a carpet of roots following the walls of the pipe 
	
	

	
	E
	Roots, Critical
	200
	50
	Medium to heavy roots; tap roots visible; more than 50% of pipe blocked by roots; impassable
	
	

	I
	B
	Infiltration, Light
	0
	50
	Seeping
	Note location of crack (e.g. 12 o'clock)
	 

	
	C
	Infiltration, Moderate
	0
	75
	Dripping
	
	

	
	D
	Infiltration, Heavy
	0
	150
	Constant stream 
	
	

	
	E
	Infiltration, Critical
	0
	200
	Gushing water 
	
	

	E
	B
	Mineral Deposits, Light 
	0
	50
	Minimal (Possible indication of Infiltration)
	 
	 

	
	C
	Mineral Deposits, Moderate 
	0
	75
	Less than 10% of ID thick 
	
	

	
	D
	Mineral Deposits, Heavy 
	0
	150
	Greater than 10% of ID thick 
	
	

	
	E
	Mineral Deposits, Critical
	0
	250
	Impassable, heavy mineral deposits
	
	

	CC
	B
	Circular Crack, Small
	0
	75
	Very small hairline crack(s)
	Note if they are spiral cracks.  Note location of crack (Top/bottom of pipe from 12 to 6 o'clock)
	Cracks at joints are within 4" of joint 

	
	C
	Circular Crack, Moderate
	0
	100
	Hairline less than 50% of circumference 
	
	

	
	D
	Circular Crack, Large
	0
	175
	Less than 1/8" open, or hairline greater than 50% of circumference 
	
	

	
	E
	Circular Crack, Critical
	0
	250
	1/8" or greater, open 
	
	

	CL
	B
	Crack -Longitudinal, Small
	0
	50
	Very small hairline crack(s)
	If the crack extends past one section of pipe, note the end footage, e.g. to 105'. For continuing cracks, note every 3 pipe lengths with a "continuing" note.  Note location of crack (5 o'clock)
	Cracks at joints are within 4" of joint 

	
	C
	Crack -Longitudinal, Moderate
	0
	100
	Hairline less than 1 section of pipe
	
	

	
	D
	Crack -Longitudinal, Large
	0
	175
	Less ≤ 1/8" wide or hairline > 50% of ID in length
	
	

	
	E
	Crack -Longitudinal, Critical
	0
	250
	1/8" or greater, open 
	
	

	CM
	B
	Cracks -Multiple, Small
	0
	75
	Very small hairline crack(s)
	Note location of crack (top or bottom of pipe)
	Cracks at joints are within 4" of joint 

	
	C
	Cracks -Multiple, Moderate
	0
	150
	Hairline cracks in multiple directions, less than 1 section of pipe 
	
	

	
	D
	Cracks -Multiple, Large
	0
	200
	Less than 1/8" open, or hairline greater than 1 section of pipe, in multiple directions 
	
	

	
	E
	Cracks -Multiple, Critical
	0
	300
	Cracks in multiple directions, 1/8" or greater, open 
	
	

	B
	B
	Broken Pipe, Small
	0
	200
	Connecting cracks, no displacement 
	Note appearance of break and approximate location of pipe (5 o'clock)
	Within 4" of joint, crescent crack with no displacement, or displaced / gone less than 1 hr, within bell, no dirt 

	
	C
	Broken Pipe, Moderate
	0
	250
	Connecting cracks, some displacement (less than 1/4") 
	
	Within 4" of joint, crescent crack with displacement 1 - 3 hrs, or displaced / gone 1- 2hrs, within bell, no dirt 

	
	D
	Broken Pipe, Large
	0
	300
	Connecting cracks, displacement greater than 1/4" 
	
	Within 4" of joint, crescent crack with displacement >3hrs, or displaced / gone >2hrs, within bell, no dirt showing

	
	E
	Broken Pipe, Critical
	0
	500
	Collapse pipe, impassable
	
	 

	H
	B
	Hole in Pipe, Small
	0
	250
	15" pipe or less: <1" dia. of hole   
>15" pipe: <2" dia. of hole* 
	* If a hole is below the waterline it moves up to the next severity - Note the approximate size of the hole, e.g. 1.5", Note if there is an apparent void. Note approximate location in pipe (top/bottom or 12 o'clock)
	 

	
	C
	Hole in Pipe, Moderate
	0
	300
	15" pipe or less: 1" to 3" dia., pipe is sound, no void
>15" pipe: 2" to 4" dia., pipe is sound, no void
	
	

	
	D
	Hole in Pipe, Large
	0
	400
	15" pipe or less: 1" to 3" dia., void visible
>15" pipe: 2" to 4" dia.,  void visible
	
	

	
	E
	Hole in Pipe, Critical
	0
	500
	Holes are bigger than severity 4; potential for collapse
	
	

	DE
	B
	Debris, Light
	50
	0
	Sporadic deposits (no rocks)
	Note the type of debris, e.g. silt, sand, rocks, sludge, etc. For continuing debris, enter observation every 25' 
	 

	
	C
	Debris, Moderate 
	75
	0
	 10% of ID or less, rough debris (no rocks)
	
	

	
	D
	Debris, Heavy
	150
	0
	10-25% of ID, rough debris 
	
	

	
	E
	Debris, Critical
	200
	0
	 Greater than 25% of ID or impassable, rough debris and/or rocks
	
	

	DEG
	B
	Debris -Grease, Light
	50
	0
	Less than 1/4" thick
	Note percentage of pipe (similar to roots), for continuing grease, enter observation every 25' 
	 

	
	C
	Debris -Grease, Moderate 
	75
	0
	Slight indication 1/4"-1/2" 
	
	

	
	D
	Debris -Grease, Heavy
	150
	0
	1/2" to 2" thick 
	
	

	
	E
	Debris -Grease, Critical
	225
	0
	Greater than 2" thick 
	
	

	LC
	B
	Lining Defect, Light 
	0
	50
	Wrinkles, bubbles, dimples 
	Note the defect 
	 

	
	C
	Lining Defect, Moderate 
	0
	100
	Tear, up to 25% flow restriction 
	
	

	
	D
	Lining Defect, Heavy 
	0
	250
	Greater than 25% flow restriction
	
	

	
	E
	Lining Defect, Critical
	0
	300
	Missing liner
	
	

	SS
	B
	Erosion of CP, Light 
	0
	100
	Rough walls 
	Use only with concrete pipe 
	 

	
	C
	Erosion of CP, Moderate 
	0
	200
	Exposed aggregate 
	
	

	
	D
	Erosion of CP, Heavy 
	0
	300
	Exposed rebar 
	
	

	
	E
	Erosion of CP, Critical
	0
	500
	Missing concrete
	
	

	CO
	B
	Corrosion of CI, Light 
	0
	100
	Minimal
	Use only with Metal Pipe 
	 

	
	C
	Corrosion of CI, Moderate 
	0
	200
	Heavy tuberculation 
	
	

	
	D
	Corrosion of CI, Heavy 
	0
	300
	Moderate tuberculation 
	
	

	
	E
	Corrosion of CI, Critical
	0
	500
	Impassable; excessive tuberculation 
	
	

	SJ
	B
	Separated Joint, Light 
	0
	50
	Gasket visible
	 
	 

	
	C
	Separated Joint, Moderate 
	0
	100
	Bell visible
	 
	 

	
	D
	Separated Joint, Heavy 
	0
	200
	Dirt visible at top
	 
	 

	
	E
	Separated Joint, Critical
	0
	400
	Dirt visible at invert
	 
	 

	DJ
	B
	Displaced Joint, Light 
	0
	50
	Pipe offset up to 1/2 the pipe thickness
	 
	 

	
	C
	Displaced Joint, Moderate 
	0
	100
	Pipe offset from 1/2 to the full pipe thickness
	 
	 

	
	D
	Displaced Joint, Heavy 
	0
	200
	Pipe offset from full to 1 1/2 times thickness of pipe
	 
	 

	
	E
	Displaced Joint, Critical
	0
	300
	Pipe offset greater than 1 1/2 times thickness of pipe
	 
	 

	CN
	A
	Service Connection 
	0
	0
	All factory lateral 'Y' or 'T' service connections
	 
	 

	CB
	A
	Break in Connection 
	0
	50
	All laterals connected into a hole broken or cut into the main 
	Note if it is "broken in" rather than cut 
	 

	CXC
	B
	Connection w/ Small defect 
	0
	50
	Light roots and/or hairline cracks 
	Use after CN or CB - Note the defect 
	Use for lateral defects, not pipe defects 

	
	C
	Connection w/ Moderate defect 
	25
	100
	Medium roots and/or medium cracks 
	
	

	
	D
	Connection w/ Large defect 
	50
	150
	Heavy roots and/or open cracks 
	
	

	
	E
	Connection w/ Critical defect 
	75
	200
	roots impassable and/or dirt visible
	
	

	CNI
	B
	Intruding Lateral, Small 
	0
	75
	Less than 1" 
	Use after CN or CB - Note how far it intrudes 
	 

	
	C
	Intruding Lateral, Moderate 
	0
	150
	1"to 2" 
	
	

	
	D
	Intruding Lateral, Heavy
	0
	250
	Greater than 2" 
	
	

	
	E
	Intruding Lateral, Critical
	0
	300
	Lateral is impassable
	
	

	CR
	B
	Roots in Lateral, Light 
	20
	0
	Small Roots in / from lateral 
	 
	 

	
	C
	Roots in Lateral, Moderate 
	50
	0
	Medium roots in / from lateral 
	
	

	
	D
	Roots in Lateral, Heavy 
	75
	50
	Heavy roots in / from lateral 
	
	

	
	E
	Roots in Lateral, Critical 
	150
	50
	Lateral full of roots
	
	

	CP
	A
	Plugged Connection 
	0
	0
	Lateral not in use 
	"Plugged" "Full of Rocks", etc. 
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Quadrant #:

  MH ID No.:

Inspection Date:

  Field Book Page:

Dispatch:

  Street:

DEFECT

BROKEN

ROOTS

l / l CODE

Cover

Frame

Note:  All measurements at MH bottom.

Frame Seal

Grade Ring

OXYGEN

 %

Riser

LEL

 %

Cone

H2S

 PPM

Wall

CO

 PPM

Bench

Trough

OBSERVATION

CODE NO.

CODE

Access:

Inspection Type:

Structure Type:

Location:

Surface Type:

Cover:

1) NONE  2) GASKET  3) SILICONE

DIAMETER IN INCHES

Frame:

1) NO  2) YES

1) NONE  2) PRECAST  3) BRICK  4) BLOCK  5) POURED  6) PLASTIC  7) MORTAR  8) LINED

IF > 18" ADD COMMENT

IF < 36" ADD COMMENT

Cone:

1) NONE  2) PRECAST  3) BRICK  4) BLOCK  5) PURED  6) BRICK/CONCRETE  7) CLAY  8) PVC  9) LINED

1) CONCENTRIC  2) ECCENTRIC  3) FLAT TOP

Wall:

1) NONE  2) PRECAST  3) BRICK  4) BLOCK  5) POURED  6) BRICK/CONCRETE  7) CLAY  8) PVC  9) LINED

IF < = 36" ADD COMMENT (Calculated in field)

Bench:

1) NONE  2) PRECAST  3) BRICK  4) BLOCK  5) POURED  6) LINED

Trough Type:

1) NONE  2) PRECAST  3) POURED  4) VCP  5) PVC  6) BRICK

Steps:

1) NONE  2) BAR  3) CAST IRON  4) PLASTIC  5) PLASTIC COATED STEEL

1) GOOD  2) CORRODED  3) MIS-ALIGNED  4) BROKEN  5) MISSING  6) UNSAFE

Drop Manhole:

1) NO  2) YES

MH Insp Depth (ft):

RIM TO BENCH

Surcharge:

0) NONE, IF SURCHARGE EVIDENT, RECORD DEPTH OF SURCHARGE (INCHES) 



 Inspection Firm:

 Inspection Crew:

 Inspection Time:



CITY OF POMONA



 I / I CODE:  1) INFLOW  2) INFILTRATION

SEVERITY CODE:  1) MILE: <25%   2) MODERATE: 25-50%  3) SEVERE: >50%

MANHOLE CONDITION ASSESSMENT FORM







ATMOSPHERE



Comment

Height (in):

Diameter (in)

Type:

Ht. Above Bench

Condition:

Type:

Type:

Size:

Shape:

Type:

Comment

Min. Dia (in):

1) STREET  2) ALLEY  3) SIDEWALK  4) DRIVEWAY  5) PARKWAY  6) YARD  7) PARKING LOT  

8) STORM DITCH  9) CREEK BED  10) OPEN SPACE

Grade Ring or 

Riser:

Securing:

Seal:

Fit:

Type:

Height (in):

Type:

1) ASPHALT  2) CONCRETE  3) GRAVEL  4) LANDSCAPING  5) NATIVE VEGETATION

Offset:





1) PICK  2) CONCEALED PICK  3) GASKETED  4) VENTED  5) STORM  6) 5/8" ALLEN BOLT 

7) 3/4" ALLEN BOLT  8) PLASTIC 5 BOLT  9) ALFALFA BOLT

1) GOOD  2) TIGHT  3) LOOSE  4) ROCKING  5) BOLT MISSING  6) GASKET BAD/GONE  7) GOOD O-RING

1) NONE  2) STRAPPING BAR  3) ANGLE IRONS 4) 5/8" ALLEN BOLT  5) 3/4" ALLEN BOLT  6) 5 POINT BOLT  

7) ALFALFA BOLT  8) 6 POINT BOLT  9) BURIED  10) ASPHALT CAP  11) CONCRETE CAP

Dispatch Comments:

1) DRIVE, PAVED  2) DRIVE, UNPAVED  3) DRIVEWALK <30'  4) DRIVEWALK >30'  

5) NO MAINT. ACCESS, EASY WALK  6) NO MAINT. ACCESS, DIFFICULT WALK  

7) ON MAINT. ACCESS, EASY WALK, CONTACT PROPERTY OWNER  

8) NO MAINT. ACCESS, DIFFICULT WALK, CONTACT PROPERTY OWNER

1) INTERNAL  2) SURFACE  3) NOT INPSECTED  4) BURIED  5) NOT FOUND

1) STND  2) CLN OUT  3) IN DROP  4) OUT DROP  5) ROCK TRAP  6) FILLED IN  7) TEE  8) JUNCTION

CORROSION
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