 
SECTION 02761
TELEVISION INSPECTION OF PIPELINES AND MANHOLES

1.0 GENERAL
 
1.1 DESCRIPTION
A. Scope

1. The Contractor shall perform internal inspections of sewer mains and manholes and record any defects discovered. The objective of these inspections is to obtain comprehensive data on the entire circumference of the pipelines and the internal condition of manholes.
1.2  Requirements
A. Pipeline Inspection
1. CCTV Inspection.  If directed by the Engineer, and/or for all new and rehabilitated gravity mains, the Contractor shall inspect the pipeline interior above the flow line using a color closed-circuit television camera (CCTV) and document the inspection on a digital recorder.
a. If the post-construction CCTV inspection shows defects, the contractor must repair or replace the segment. Following the repair, a NASSCO-certified inspection shall be reperformed for the entire length of the segment to verify the integrity of the work.
b. If the view is obstructed by debris, or debris is observed, the line must be cleaned and a NASSCO-certified inspection shall be reperformed verifying the pipe is clear and to allow for a full assessment of the joints and walls.
2. Conveyance.  The Contractor may mount the CCTV camera on either a wheeled or tracked crawler or on a specially designed flotation device.   The crawler may be either tethered or free-roving.
B. Manhole Inspection 
1. The Contractor shall perform manhole inspections in accordance with the NASSCO Manhole Assessment and Certification Program (MACP).
C. Data Management
1. The CCTV Inspection Package shall include the following for each inspected pipeline segment and associated manhole: 
a. Videos: Digital videos of all pipeline and manhole inspections shall be submitted in MPEG (.mpg) or MP4 (.mp4) file format and submitted to the Owner via FTP or a digital sharing platform. {Engineer shall coordinate with HRSD PM and Asset Management on how the large video files shall be shared by Contractor. Engineer shall not approve these submittals until Asset Management has reviewed and provided their comments. Update this language as appropriate.}  Each inspected pipeline segment and manhole shall have a corresponding video file. 
b. Photographs: Digital still photographs in JPEG (.jpg) format of all defects and other observations within each inspected pipeline segment and associated manhole shall accompany the video inspection.
c. Reports: Electronic PDF (.pdf) reports for each pipeline and manhole inspection log, along with the associated digital photographs (.jpg) files embedded into the PDF, shall be submitted with the video inspections. These reports shall verify the condition of the pipelines and manholes, providing a permanent record of their existing state concerning dimensions, materials, obstructions, structural defects, connections, and deterioration.
d. Database: A NASSCO standard exchange database shall be used for importing and exporting data between different systems, ensuring data integrity and smooth transfer. 

1.3 QUALITY ASSURANCE

A. Personnel
1. All Contractor personnel responsible for logging defects using the data collection software shall be certified through the National Association of Sewer Service Companies (NASSCO) Pipeline Assessment and Certification Program (PACP), Manhole Assessment and Certification Program (MACP), and Lateral Assessment and Certification Program (LACP).

B. Software
1. The Contractor shall utilize MACP and PACP-certified CCTV software for data collection, storage and reporting. The software shall be capable of:
a. Recording all data fields and defect codes as defined by NASSCO MACP and PACP.
b. Generating reports in the format specified herein.
c. Generating all files listed in the CCTV Inspection Package specified herein
d. Exporting data in a NASSCO-compliant database format..


1.4 SUBMITTALS

A. The following submittals shall be provided in accordance with Section “01340 – Submittals”:

1. Submit resumes and project references for the field personnel who will be employed for this project, including their NASSCO PACP, MACP and LACP Certification number for each operator.
2. Electronic PDF (.pdf) reports of each inspection 
3. See Section 3.8 for reporting submittal requirements.


2.0 PRODUCTS 

2 
2.1 Equipment

A. General Requirements
1. All equipment shall be designed for use in wastewater environments and capable of withstanding the conditions encountered in pipeline and manhole inspection.
2. All equipment shall be operated in accordance with the manufacturer’s recommendations and all applicable safety regulations.
B. Pipeline Inspection Equipment
1. The camera(s) shall be operative in 100 percent humidity and submerged conditions. The CCTV camera equipment shall provide a view of the pipe ahead of the equipment and of features to the side and rear of the equipment through turning and rotation of the lens.  The camera shall be capable of tilting at right angles along the axis of the pipe while panning the camera lens through a full circle about the circumference of the pipe.  The lights on the camera shall also be capable of panning 90 degrees to the axis of the pipe.  If the equipment proves to be unsatisfactory, it shall be replaced with adequate equipment. The camera unit shall have sufficient quantities of line and video cable to inspect sewers with access as far apart as 2,500 feet.
2. The television camera, electronic systems and monitor shall provide an image that meets the following specifications: 
a. The gray scale shall show equal changes in brightness ranging from black to white with a minimum of five stages.
b. With the monitor control correctly adjusted, the six colors - Yellow, Cyan, Green, Magenta, Red, and Blue, plus Black and White, shall be clearly resolved with the primary colors in order of decreasing luminance.  The gray scale shall appear in contrasting shades of gray with no color tint. The picture shall show no convergence or divergence over the whole of the picture. The monitor shall be at least 13 inches diagonally across the picture tube.
c. The live picture on the CCTV monitor shall achieve a minimum horizontal resolution of 500 lines and present a clear, stable, and interference-free image.
d. [bookmark: _Hlk196289664]Lighting intensity shall be remotely controlled and adjusted to minimize reflective glare. The lighting and camera quality shall provide a clear, in-focus picture of the entire inside periphery of the manholes, sewers and laterals for all conditions except submergence.  Under ideal conditions (no fog in the pipeline or manhole) the camera lighting shall allow a clear picture up to five pipe diameter lengths away for the entire periphery of the sewer.  The lighting shall provide uniform light free from shadows or hot spots. 
e. Camera focal distance shall be remotely adjustable through a range of 6 inches to infinity. The monitor and software shall be able to capture and save screen images of typical pipeline/manhole details and all defects.  Screen image files shall be named using pipeline segment number and footage and submitted in a digital format as per paragraph 3.08, this section. 
C. Manhole Inspection Equipment
1. The Contractor shall utilize an equipment system capable of capturing and recording 360-degree digital imagery/video of the entire interior manhole surface. All equipment shall be designed for use in wastewater environments and capable of withstanding the conditions encountered in manhole inspection. All equipment shall be operated in accordance with the manufacturer’s recommendations and all applicable safety regulations.
2. The system shall capture high-resolution digital imagery of sufficient resolution and clarity to accurately document the condition of the manhole and any defects on the entire interior surface of the manhole. The system shall provide accurate measurements of manhole dimensions and features. The system shall include lighting that provides uniform illumination of the manhole interior, minimizing shadows and glare.
3. The Contractor shall use calibrated devices to measure manhole dimensions, including diameter, depth, and the size and location of defects.

D. Safety Equipment 
1. The Contractor shall provide and use all necessary safety equipment, including but not limited to:
a. Confined space entry equipment
b. Personal protective equipment (PPE)
c. Gas detection devices
d. Traffic control devices

2.2 VIDEO RECORDINGS

A.  Pipeline Video Recordings
1. The video and audio recordings of all pipeline inspections shall be captured digitally, with each segment inspection recorded as an individual movie file (e.g., .mp4, .mpg). 
2. The audio portion of the composite CCTV video shall be sufficiently free from electrical interference and background noise to provide complete intelligibility of the oral report. The operating technician shall record audio commentary on the inspection video as the pipeline is inspected. This commentary shall include the pipeline segment identification number, the location (address or cross streets) of the starting point, the inspection direction, the length of the inspection, flow information, comprehensive descriptions of pipeline conditions as encountered, and other relevant observations.

3. Pipeline segments shall be inspected from upstream to downstream, wherever feasible. The images recorded on the CCTV video shall be identical to those displayed on the CCTV monitor. The data displayed in the video must adhere to the requirements in Section 3.4 DATA DISPLAY PIPELINE INSPECTION herein. The footage counter shall be zeroed at the beginning of each inspection and at each intermediate access point along the inspection run.  The video recorder shall be paused if the camera progress is stopped for a period longer than 30 seconds due to breakdown of the equipment, or any purpose other than analyzing conditions of the pipeline. The operator shall document the delay on the recording when progress resumes.

4. The equipment used for the inspection must provide for simultaneous monitoring of the in-pipeline inspection by the Engineer or Owner.

5. The contractor shall maintain a copy of all inspection documentation for the duration of the work and warranty period.
B. Manhole Video Recordings
1. The video and audio recordings of all manhole inspections shall be made using a 360-degree digital imagery and video equipment. Each manhole inspection shall be recorded as an individual movie file (.mp4) or flattened 360 image file. The manholes shall be named according to the manhole identification system provided by the Engineer
2. If a flattened 360 image file is provided, two copies must be provided. The first copy shall contain defect codes with their locations noted in the image. The Second Copy shall not contain any markings.  
3. The video shall be identical to that displayed on the CCTV monitor. The video recorder shall be paused if camera progress is halted for longer than 30 seconds due to equipment malfunction or any reason other than analyzing manhole conditions. The operator shall document the reason for the delay and the time when progress resumes on the recording.
4. The inspection equipment must allow for simultaneous monitoring of the in-manhole inspection by the Engineer or Owner.


3.0 EXECUTION 
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3 
3.1 GENERAL

A. For pipeline inspection the CCTV camera shall be positioned as close to the spring line as possible while maintaining the required equipment stability.  If the flow levels are above the spring line, then the vertical position of the camera shall be just above the free water surface.

B. For pipeline inspection the speed that the camera or survey unit is conveyed through the pipeline while performing general inspections shall be uniform and shall be limited to a maximum of 30 feet per minute.  During CCTV inspection, the survey unit shall be slowed, stopped, or backed up to perform detailed inspections of significant features.  The camera shall be stopped at all defects, changes in material, water level, size, side connections, junctions, or other unusual areas.  When stopped at the defect or feature, the operator shall pan the camera to the area and along the circumference of the pipe.  The operator shall also record audio of the type of defect or feature, clock position, footage, extent, or other pertinent data.  Still photographs or screen captures shall be taken at all defects and general line condition photographs should be taken at least every 200 feet.
C. For pipeline inspections while the camera is advancing along the reach, the operator shall pan the camera to view the flow line conditions along both sides of the pipe and the crown at regular intervals.  This may be done while the camera is moving forward if the recorded picture quality is not negatively impacted.  When viewing the flow line area, the camera should be returned to the forward position providing a full view of the pipe before panning to view the opposite side of the pipeline or the crown conditions.
D. All Manhole inspections shall be performed in accordance with the NASSCO MACP standard. The Contractor shall systematically inspect all components of the manhole, including but not limited to:
1. Frame and cover
2. Cone/riser section
3. Manhole walls
4. Inverts and channels
5. Pipe connections 
6. Steps
E. At the Contractor's discretion or the Engineer’s direction, the camera shall be stopped or backed up (when conditions permit) to view and analyze conditions that appear to be unusual or uncommon for a sound pipeline or Manholes.  The lens and lighting shall be readjusted as needed to ensure a clear, distinct, and properly illuminated view of the feature.  The video recorder shall be paused if the camera progress is stopped for a period longer than 30 seconds due to equipment malfunction or any reason other than analyzing sewer or manhole conditions. The operator shall document the reason for the delay and the time when progress resumes on the recording. 

3.2 LINEAR MEASUREMENT of pipelines

A. The Contractor shall accurately measure the camera progress along the full length of each segment or manhole.  The length counter shall be zeroed at the beginning of each inspection, and during pipeline inspections at any intermediate access points.  In the case of resuming an inspection at an intermediate point along the pipeline, the length counter shall start at the last point recorded.  The Contractor shall ensure that the counter starts to register immediately when camera progress starts.  Markings on the cable are not acceptable.

B. Prior to commencing inspections, the Contractor shall demonstrate compliance with the linear measurement tolerance specified below:

1. The equipment shall measure the location of the survey unit in 1-foot increments from the beginning of each continuous section.  This footage location must be displayed on the CCTV monitor and recorded.
2. The accuracy of the measured location shall be within +0.5% of the actual length of the pipeline segment being surveyed, or 1 foot, whichever is greater.

3.3 CCTV MONITOR DISPLAY

A. The camera lighting intensity shall be fixed and the white balance set to the emitted color temperature before starting the survey. Ideally, to ensure color constancy, there should be no variation in illumination during the survey.
B. For pipelines the images displayed on the CCTV monitors shall be a view of the pipe above the water surface as seen by the CCTV camera as the unit is conveyed through the pipeline.


3.4 DATA DISPLAY Pipeline Inspection

A. The CCTV images shall include an initial data display that identifies the sewer reach being surveyed and a survey status display that provides continuously updated information on the location of the survey unit as the survey is being performed.  These data displays shall be in alphanumeric form.  The size and position of the data shall not interfere with the main subject of the monitor picture.

B. The on-screen text display should be white during inspections where the background behind the display is dark and, conversely, black where the background is light.
C. At the beginning of each pipeline segment being inspected, the following information shall be electronically generated and displayed on the CCTV monitors as well as included in the audio track:

1. Date of survey
2. Pump Station Service Area/Line Number
3. Segment identification number 
4. Direction of survey (upstream or downstream)
5. Time of start of survey

D. During inspections, the following information shall be electronically generated, automatically updated, and displayed on the CCTV monitors:

1. Survey unit location in the pipeline or manhole in feet and tenths of feet from adjusted zero.
2. Pipeline or Manhole diameter.

3.5 PHOTOGRAPHS OF pipeline inspections

A. During CCTV inspections, screen captures shall be taken from the monitor images and saved electronically of typical conditions every 200 feet and at all defects.  The screen capture shall have the interceptor name, segment identification number, survey direction, footage, and date when photograph was taken.  The annotation shall be clearly visible and in contrast to its background, shall have a figure size no greater than 1/4-inch, and shall be type-printed.  The annotation shall be positioned on the front of the photograph to not interfere with the subject of the photograph.  Files shall be named using the segment identification numbers.

B. The image of the pipeline interior shall fill the photographic image.  Photographs must clearly and accurately show what is displayed on the monitor, which shall be in proper adjustment.   Where significant features exist within 6 feet of each other, one photograph shall be made to record these features.  Where there is a continuous feature, photographs shall not be taken at intervals of less than 6 feet unless necessary to show a change in the feature.
C. The images shall be kept electronically and submitted with the inspection videos and logs per paragraph 3.8 in this section.


3.6 PIPELINE and Manhole IDENTIFICATION, INSPECTION FORMS AND DEFECT CODES

A. The Contractor shall use the Owner’s pipeline and manhole identification system and the System Name/Line Number when performing the inspections for this project, as provided by the Engineer.  CCTV inspection defect codes shall conform to those specified in the NASSCO PACP and MACP specification.


3.7 PRE-CLEANING INSPECTIONS
A. The Contractor shall clean Manholes as necessary to remove debris, sediment and other obstructions that may interfere with the inspection process.
B. The Contractor shall be prepared to clean all pipelines, at the Engineer’s discretion, before, during or after inspection as specified. 
C. If the survey unit cannot pass the entire pipeline segment from its starting direction, the reach shall be inspected as much as possible, and the Contractor shall immediately notify the Engineer of the incomplete inspection and the reason why inspection could not be completed.  The Engineer and/or Owner will determine if the Contractor shall proceed with additional cleaning of the pipeline. 
D. The Contractor shall be responsible for all costs associated with the extraction of any Contractor equipment that becomes stuck in the pipeline or manhole.
E. Any damages to public or private property resulting from Contractor activities shall be repaired by the Contractor at no cost to the Owner.

3.8 REPORT

A. General
1. Electronic PDF reports of the inspection logs shall be submitted for review and approval to the Engineer in the Enterprise Project Management (Unifier) system. Electronic PDF reports of the inspection logs shall also be included in the CCTV Inspection Package submitted to the Owner via FTP or a digital sharing platform. {Engineer shall coordinate with HRSD PM and Asset Management on how the large video files shall be shared by Contractor. Engineer shall not approve these submittals until Asset Management has reviewed and provided their comments. Update this language as appropriate.} 
2. The complete CCTV Inspection Package shall be submitted for review and approval to the Owner via FTP or a digital sharing platform. {Engineer shall coordinate with HRSD PM and Asset Management on how the large video files shall be shared by Contractor. Engineer shall not approve these submittals until Asset Management has reviewed and provided their comments. Update this language as appropriate.} } 
3. The Inspection Package shall be contained within a zip folder named identically to the Project Name on the Drawings. All Manhole inspections shall be placed in a digital folder named “Manhole,” and all Pipeline inspections shall be placed in a digital folder named “Pipe.” 

B. The CCTV Inspection Package shall include: 
1. Videos: Digital videos of all inspected pipelines and manholes shall be placed in a digital folder named “Media” and submitted in MPEG (.mpg) or MP4 (.mp4) file format, or a flattened 360 image file as noted in Section 2.2 of this document. Each inspected pipeline segment or manhole shall have a separate video file named according to the following convention: [(Year)_(Month)_(Segment/Manhole ID)].mp4.

2. Photographs: Still photographs of defects and other observations shall accompany the video inspection for each pipeline segment or manhole inspected. The photos will be placed in the same digital folder named “Media” and submitted in JPEG(.jpg) format. Still photographs of defects and other observations files shall be named with the Year and Month of the inspection followed by the segment or manhole identifier provided by the Engineer: `[(Year)_(Month)_(Segment/Manhole ID)_(Defect Code)_(Defect Number)].jpg`

3. Reports: Electronic PDF (.pdf) reports to verify the condition of the pipelines and manholes and to provide a permanent record of the pipeline and manhole condition as it relates to dimensions, materials, obstructions, structural defects, connections, and deterioration. Each inspected pipeline segment or manhole shall have an associated .pdf report. All reports will be placed into a digital folder named “Reports”. The files shall be named with the Year and Month of the inspection followed by the segment or manhole identifier provided by the Engineer: `[(Year)_(Month)_(Segment/Manhole ID)].pdf`

4. Database: Microsoft Access database (.mdb) conforming to the NASSCO database standards for PACP and MACP inspections populated with all inspection data for all inspections. The database files shall be named with the Year and Month of the inspection followed by the Inspection Type (MACP for Manholes, PACP for Pipelines), and the Project Name from the Drawings: `[(Year)_(Month)_(MACP/PACP)_(Project Name)].mdb` 

C. Documentation Requirements 
1. Inspections thereof that do not conform to the specifications shall be re-recorded in the field at the Contractor's expense.
2. Contractor shall provide equal documentation on both the videos and reports.  Contractor shall maintain a copy of the CCTV Inspection Package for the duration of the work and warranty period. The Contractor shall provide comments as necessary to fully describe the existing condition of the pipeline, both through the voice over on the videos and on the inspection forms.  Photographs shall further document both typical pipeline features, and defects.

D. Payment will not be made for any work until the Engineer and Owner has received, reviewed and approved up to date copies of all documentation items specified in Section 3.8.  The Contractor shall submit the digital reports in Unifier, and the CCTV Inspection Package through a contractor-hosted FTP or digital sharing platform to the Engineering Condition Assessment Program at eng-cap@HRSD.com a minimum of 10 business days in advance of any payment request.
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