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Executive Summary 
The City of Bend (City) hired Brown and Caldwell (BC) to inspect the Plant Interceptor (PI) that 
conveys sewage roughly 5 miles from the sanitary collection system to the Water Reclamation 
Facility (WRF). The purpose of the inspection was to identify areas of required maintenance as well 
as any defects that may compromise the sewer’s structural and operational integrity. Inspected 
sewers include the following: 
• 11,400 linear feet (LF) of 30- to 42-inch American Society of Testing and Materials (ASTM) 

C76 Class III reinforced concrete pipe (RCP) 
• 8,800 LF of 36- to 42-inch ASTM C361 low-head pressure RCP 
• 9,800 LF of ASTM C361 low-head pressure pipe in a siphon from the siphon structure to the 

WRF. The siphon is comprised of parallel 21-inch and 36 inch pipes. 

The gravity portion of the PI was inspected using a combination of digital scanning, laser profiling, 
and sonar profiling. The manholes and access structures were inspected using a combination of 
digital scanning and man-entry inspection. Both barrels of the siphon were inspected using sonar 
profiling. The general condition of each trunk is summarized as follows: 
• Gravity Portion: Approximately 37 percent of the pipe segments in the gravity portion exhibit 

structural Grade 5 defects with reinforcement visible being the most prominent Grade 5 defect. 
Approximately 31 percent of the gravity portion exhibit Grade 4 defects, such as localized rein-
forcement visible. The laser profiling indicated a significant loss of pipe wall which corroborated 
with the visual observation of corrosion. The majority of the manholes were in good condition 
with only ten exhibiting grade 4 or 5 defects. Operationally, the gravity portion of the PI is in good 
condition. 

• Siphons: The sonar profiling did not detect any structural issue in either siphon barrels. However, 
there is a large accumulation of grease and debris which has restricted the flow significantly and 
reduced hydraulic capacity. Approximately a cumulative 700 cubic yards of debris is estimated 
to be in both siphon barrels. 

The possible options for addressing the structural and operational defects in the PI are summarized 
in Table ES-1, with the estimated remaining useful life of the PI after the rehabilitation option is 
implemented. 
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Table ES-1. Rehabilitation Options for PI 

Option Project cost, $ Remaining useful life, years 

Option 1: Address Grades 4 and 5 segments 4,526,000 7 to 10 

Option 2: Address Grade 5 segments and implement corrosion 
control 4,288,000 

10 to 15 for Grade 4 
20 to 30 for Grade 3 and below 

Option 3: Address Grade 4 segments with short liners and Grade 5 
segments with full CIPP and implement corrosion control 4,799,000 20 to 30 

Option 3A:  Address Grade 4/5 segments with full CIPP and 
implement corrosion control 6,418,000 30 to 40 

Option 4: Rehabilitate the entire PI 8,701,000 50+ 

Option 5: Replace the entire PI 21,826,000 50+ 

Siphon cleaning and inspection 600,000 N/A 

New siphon junction box 85,000 50+ 

 

BC’s recommendations depend on the hydraulic capacity needs of the City, both now and in the 
future. Table ES-2 summarizes BC’s recommendations based on the various hydraulic requirements 
of the City. 

 
Table ES-2. BC Recommendations Based on Hydraulic Requirements 

Hydraulic capacity need Recommended option Project cost, $ 

Adequate capacity for next 20 years Option 3 + siphon cleaning + siphon junction box 5,484,000 

Adequate capacity for foreseeable future Option 4 + siphon cleaning + siphon junction box 9,386,000 
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Section 1 

Introduction 
Brown and Caldwell (BC) was retained by the City of Bend (City) to inspect the Plant Interceptor (PI). 
As the sole means of conveyance for most of Bend, the primary objectives for performing this work 
include the following: 
• Obtain a thorough understanding of the PI’s condition. 
• Estimate the remaining useful life of the PI. 
• Develop a strategy to implement the appropriate upgrades at the appropriate times. 

The inspection work was conducted with these objectives in mind. This document provides an 
overview of the condition assessment and findings. 

1.1 Plant Interceptor 
The PI was constructed in 1978 and is the sole means of conveyance from the sanitary sewer 
collection system to the Water Reclamation Facility (WRF). The PI measures approximately 
25,300 feet and includes the following: 
• 11,400 linear feet (LF) of 30- to 42-inch American Society of Testing and Materials (ASTM) C76 

Class III reinforced concrete pipe (RCP) 
• 8,800 LF of 36- to 42-inch ASTM C361 low-head pressure RCP 
• 4,900 LF of ASTM C361 low-head pressure pipe in a siphon from the siphon structure to the 

WRF. The siphon is comprised of parallel 21- and 36-inch-diameter pipes. 

Figure 1-1 illustrates the PI configuration and material. The PI varies in diameter with larger sewer 
diameters discharging into smaller sewer pipe. 

 
Figure 1-1. PI size and material 
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While the actual details of construction were not available, current ASTM manufacturing standards 
present a wide range of tolerances. Pipe characteristics for each of these standards are listed in 
Table 1-1. 

 
Table 1-1. ASTM Requirements For Reinforced Concrete Pipe 

Pipe diameter, 
inches ASTM C76 (Class III RCP) ASTM C361 (Low-head pressure RCP) 

21 N/A 
• Single cage of reinforcement 
• Wall thickness 2-3/8 to 3 inches 
• 0.95-inch minimum concrete cover over rebar 

30 
• Single cage of reinforcement 
• Wall thickness 2-3/4 to 4-1/4 inches 
• 0.5-inch minimum concrete cover over rebar 

N/A 

36 
• Single or double cage of reinforcement 
• Wall thickness 3 to 4-1/4 inches 
• 0.5-inch minimum concrete cover over rebar 

• Single cage of reinforcement 
• Wall thickness 3-1/4 to 5 inches 
• 0.75-inch minimum concrete cover over rebar 

42 
• Double cage of reinforcement 
• Wall thickness 3-1/2 to 5-1/4 inches 
• 0.5-inch minimum concrete cover over rebar 

• Double cage of reinforcement 
• Wall thickness 3-3/4 to 5 inches 
• 0.75-inch minimum concrete cover over rebar 

 

1.2 Inspection History 
The PI was last inspected in 2005. Recommendations are provided in the 2007 Yeoman Interceptor 
CCTV Review Report. The inspection indicated the presence of large quantities of grease throughout 
the PI. However, the pipe was reported to be in good condition with no major structural defects 
identified. Minor defects such as surface roughness increased and surface aggregate visible were 
detected in the downstream reaches with minimal to no defects in the upstream portions of the PI. 
The remaining useful life, as stated in the 2007 Yeoman Interceptor report, ranged from 25 to 
50 percent of the original 50 year design life. Because none of the segments were in need of 
immediate repair or rehabilitation, implementation of the improvement work could be delayed. The 
report recommended the City to re-inspect within the next 7 to 10 years. In the meantime, the City 
was advised to plan for a $9.2 million cured-in-place pipe project and undergo high-pressure clean-
ing to remove the grease. 

In 2013, the City issued a request for proposals for re-inspection of the PI. As part of the proposal 
process, BC reviewed the 2005 inspection video and determined that six pipe segments had major 
structural defects due to corrosion, such as reinforcement visible. Example screen shots from the 
2005 inspections are shown in Figure 1-2. 
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Figure 1-2. Screen shots of defects from original 2005 inspection 

 

The discovery of severe defects within the PI helped to determine the most appropriate inspection 
technologies for its 2013 re-inspection. 
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Section 2 

Sewer Inspection 
This section describes the pre-inspection activities, equipment, and methods used to perform the 
fieldwork inspection of the sewer pipe and manholes along the Plant Interceptor (PI). 

2.1 Pre-Inspection Activities 
Prior to implementation of the PI inspection, planning activities were conducted that include a 
planning workshop, property owner notifications, and contracting access to the siphon box. 

2.1.1 Pre-Inspection Workshop 
Brown and Caldwell (BC) and the City of Bend (City) participated in a pre-inspection workshop. The 
purpose of the workshop was to discuss the following topics: project critical success factors, schedul-
ing constraints, current and future hydraulic capacity of the PI and Water Reclamation Facility (WRF), 
inspection technologies, and end goals for the inspection project. Copies of the presentations given 
at the workshop and resulting meeting minutes are provided in Appendix A. 

At the workshop, the project team determined the critical success factors (CSFs) that would need to 
be met for the success of the project. The following CSFs were identified: 
• Meet the project objectives within the project cost. 
• Obtain high quality data that can be used to track degradation of pipes over time. 
• Confirm the remaining useful life of the pipe and determine whether the capacity is sufficient to 

support future population growth projections. 

Numerous inspection technologies are available to serve specific purposes. BC presented the City 
with multiple options with the purpose of identifying those that would best meet the City’s goals 
within the budget and time frame. The following technologies were reviewed: closed-circuit television 
(CCTV), digital scanning, laser, sonar, pipe penetrating radar, zoom cameras, electro scanning, and 
gyroscopic positioning. Table 2-1 summarizes the various technologies. A memorandum comparing 
and contrasting these technologies is included in Appendix B. 
 

Table 2-1. Summary of Inspection Technologies 

Technology Data provided Purpose 
CCTV Visual inspection Qualitative assessment 

Sewer scanners High-resolution visual inspection Qualitative assessment (higher confidence) 

Sonar Under-the-flow inspection (holes, grease, debris) Hydraulic capacity, cleaning, gross defect identification 

2D laser ring profiling Geometric data Precise defect identification (particularly siphons) 

3D LIDAR scanning Geometric data Corrosion measurement, rehabilitation design (straight pipe) 

Electro-scan Leak potential Corrosion measurement, rehabilitation design (larger 
diameters, non-round pipe, bends) 

Pipe-penetrating radar Wall thickness, rebar cover, voids beyond pipe Corrosion measurement, estimating remaining service life 

XYZ mapping Gyroscopic mapping Precise locating 
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Based on the workshop and information present, the project team determined that visual inspection 
coupled with the quantitative data gleaned from laser profiling or scanning and sonar were the best 
technologies for this application. 

BC contacted HydroMax USA, Northwest Underwater Construction, AquaCoustic Remote Technolo-
gies, RedZone Robotics, and Interactive Pipeline Inspections to obtain proposals for the work. 
RedZone Robotics was chosen to perform the inspections based on experience, scheduling availabil-
ity, and comparable costs. 

2.1.2 Public Notification 
The PI conveys wastewater through a sparsely inhabited area on the eastern side of Bend. Most of 
the manholes could be accessed via a public dirt road that parallels a canal. However, a number of 
the manholes were located on private property and/or were located behind fences or under private 
property improvements. Prior permission for access was required to inspect the gravity portion of the 
PI as well as the manholes themselves. A letter was sent in advance to the property owners to solicit 
consent to perform the inspections. Door hangers were also delivered to each property as a notifica-
tion of work to occur within 48 hours. 

Examples of public and private property access types are shown in Figure 2-1. Copies of the various 
types of materials provided to property owners are included in Appendix C. Figure 2-2 is a map that 
shows the locations of the inspected manholes. 
 

  
Manhole on private property Public road paralleling the PI 

Figure 2-1. Public and private access areas along PI 
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Figure 2-2. Inspected manholes located on private property 
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2.1.3 Siphon Access  
The siphon conveys flows for a little under a mile underneath the main irrigation canal and back up 
to the WRF. The numerous bends within the siphon created ideal conditions for debris accumulation. 
The siphon barrels were not inspected in 2005 and have never been cleaned nor inspected since 
they were originally constructed. The siphon profile is shown in Figure 2-3. 

 
Figure 2-3. Siphon profile 

2.1.3.1 Intertie Box 

Inspection of the double-barreled siphon required preplanning due to some unique issues. First, the 
barrels are just under a mile in length with no intermediate access. The only point of access is the 
upstream siphon junction box. While remote-operated vehicles (ROV) could be used to propel the 
sonar probe through the siphon, the length, numerous bends, unknown amount of debris, the typical 
floatables associated with a wastewater stream (e.g., rags, grease) that could hinder the ROV 
propellers, and cost were all factors that made this option less attractive. To perform the inspection 
cost-effectively, access at both ends of the siphon was investigated to allow for a more traditional 
winch-assisted sonar inspection. The siphon enters the WRF at an intertie box, as shown in Figure 2-
4. The intertie box is capped with a fixed concrete slab. 

 
Figure 2-4. Plan view of the intertie box 
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A concern that was raised was that the intertie box was pressurized and once the top slab was 
removed, raw sewage would overtop the box with diurnal changes in flow. After visually observing the 
available freeboard within the intertie box once the top slab was removed, overtopping was no longer 
deemed to be a concern. A specification was developed to direct the contractor to remove and store 
the top slab for the duration of the inspection and replace the top slab post-inspection. The specifi-
cation is provided in Appendix D. 

A crane lifting the top slab from the intertie box is shown in Figure 2-5. 

 
Figure 2-5. Removal of the intertie box top slab 

 

2.2 Inspection Methodology 
The inspection technologies used for the condition assessment include digital scanning, sonar, and 
laser scanning. 
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2.2.1 Digital Scanning 
Digital scanning is a method that uses an optical sensor to inspect the inner surface of pipelines or 
manholes, capturing multiple images per second. The images are recorded digitally and stitched 
together to produce an image that gives the reviewer the ability to focus, pan, tilt, or zoom the 
camera to investigate potential defects after the inspections are complete. Unlike CCTV which 
returns a live feed to the operator, the digital scans can be reviewed only after the inspection is 
completed. More information about the technology can be found in Appendix B. 

2.2.1.1 Interceptor Digital Scanning 

The camera used by RedZone Robotics is mounted to the front of the float and is shown in Fig-
ure 2-6. Digital data were recorded for the gravity sewer totaling roughly 20,000 linear feet (LF) of 
footage. 

 
Figure 2-6. HD profiler rear view to show CCTV camera 

 
2.2.1.2 Manhole Digital Scanning and Inspection 

Digital scanning was also used to inspect the 40 manholes along the interceptor. The digital scan-
ning equipment and setup used by RedZone Robotics is shown in Figure 2-7. 
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Figure 2-7. Digital scanner used for manhole inspections 

In addition to the digital scans, the manholes were entered manually to perform hardness and 
scrape tests. Hardness and scrape tests consisted of scraping the concrete at various points within 
the manhole to determine its competency. 

2.2.2 Laser Profiling 
Laser profiling is an emerging technology that is often used to supplement visual inspection technol-
ogies such as CCTV. The laser profiler is used in low visibility conditions and provides information 
such as accurate pipeline dimensions and shape, protruding lateral length, water depth, defor-
mations, pipe wall material loss, and offset joint distance. The laser used for the PI consists of a 
laser wand that projects a ring of light onto the wall of the pipeline in a circular pattern. The rear 
facing camera obtains digital images of the laser ring and post-processing converts the optical 
images into geometric measurements. The laser wand on the RedZone Robotics float is shown in 
Figure 2-8. More information about the technology can be found in Appendix B. 

 
Figure 2-8. HD profiler with laser wand 
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2.2.3 Sonar Inspection  
Sonar profiling occurs below the water surface and measures the speed and distance of travel of 
acoustic sound in water. Sonar profiling systems consist of a sonar emitting head mounted to a 
camera transporter such as a moving float platform. An example is depicted in Figure 2-9. Sonar is 
used to make measurements of pipeline dimensions and shape, water depth, large deformations, 
gross pipe wall material loss, offset joint distance, and volume of sediment deposition. In this case, 
sonar was used to inspect the 10,000 total linear feet (LF) of the 21- and 36-inch siphon barrels. 

Additional information about the technology can be found in Appendix B. 

 
Figure 2-9. Sonar and laser inspection float in pipe 

2.3 Field Work 
The actual inspection work began on July 15, 2013 and concluded on July 26, 2013. The first week 
was planned for the inspection of the gravity components of the PI and the second week was set 
aside for the sonar inspection of the siphon barrels. 

2.3.1 Gravity Inspection  
The gravity pipe portion of the PI was inspected in in five deployments. RedZone Robotics used its 
HD Profiler, a multi-sensor platform deployed on a float using digital scanning, laser profiling, and 
sonar. As mentioned above, the manholes were inspected using digital scanning combined with 
man-entry inspections to gauge the competency of the concrete. The manhole inspections were 
originally conducted concurrently with the gravity inspections but improper data collection required 
reinspection of the manholes to obtain the needed scrape test information. The reinspection was 
completed in October 2013. 

2.3.2 Siphon Inspection 
The siphon inspections consisted of floating a tag line from the upstream siphon junction box, 
retrieving the tag line at the downstream WRF intertie box, and pulling the sonar probe through the 
siphon. A parachute was used to propel the tag line through the 36-inch siphon barrel initially, but 
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numerous attempts were unsuccessful due a large amount of debris and grease buildup within. 
Ultimately, a combination of neutrally-buoyant bottles combined with plug-and-release of flow to 
propel the bottles through the suspected constrictions resulted in successful tagging of the line. 
Significant volumes of grease and debris, as well as large obstructions, were moved through the 
36-inch barrel as a result of the inspection work. Information regarding the remaining debris in the 
36-inch barrel is described in Section 3. 

The 21-inch siphon barrel was tagged and inspected successfully on the first attempt. 

Figure 2-10 illustrates the debris, grease, and other obstacles removed from the intertie box during 
the inspection of the siphon. 

 
Figure 2-10. Couch cushion and grease blocking the 36-inch siphon barrel 

 

2.4 Inspection Data Management 
Inspection data including the digital scanning, laser, and sonar were post-processed and delivered 
via the RedZone’s proprietary software platform, ICOM3. A separate software program, FlyViewer, is 
required to utilize the full-functionality of the in-pipe digital scanning data. Both software programs 
were made available to the City. 

Video files of the gravity inspections were created. A Pipeline Assessment and Certification Program-
compliant database with all the defect codes was exported and delivered to the City for importation 
into the City’s computerized maintenance management system, Granite XP. 

 





 

 

 
3-1 

 

Section 3 

Condition Assessment 
This section presents the approach used to assess the condition of the sewers and the findings of 
the inspections. 

3.1 Pipe Condition Assessment Approach 
The City of Bend uses the National Association of Sewer Service Companies’ Pipeline Assessment 
Certification Program (PACP) for defect coding its sanitary sewers. Sewer defects identified during 
the inspections were recorded using the PACP standardized defect identification procedure, which 
assigns a score for each defect. 

Two levels of classification are used to evaluate pipe condition: structural and operational. Defect 
ratings are based on the defects observed during the inspections and are used as the basis for 
assigning a rating to each pipe. 
• Structural defects: Structural defects are those that impair the structural condition of the 

pipeline directly, such as joint separations, joint deflections, cracks, fractures, holes, broken and 
collapsed pipe, corrosion, worn inverts, and reinforcement visible. 

• Operational defects: Operational defects include a range of conditions that can either directly 
affect the performance of the sewer or are indicators of potential structural defects, such as de-
bris, grease, intrusions (root or service laterals), sags, and hydraulic (undersized pipe) problems. 
The PACP classifies infiltration as an operational defect. 

The inspection firm, RedZone Robotics, was required to code the defects per PACP standards. 
RedZone provided coding of the pipe initially, but RedZone’s coding was not consistent with PACP 
standards, with numerous defects missed or not coded properly. Brown and Caldwell (BC) disagreed 
with the level of coding and performed an independent review of the inspections. For each pipe 
segment, BC discovered on average over 15 additional defect codes that RedZone either missed or 
did not agree with even though the laser data demonstrated otherwise (e.g., RedZone did not code 
“Surface Damage Reinforcement Visible” even though the laser data demonstrated a significant loss 
of inner pipe wall). As a result, the final PACP coding was completed by BC. 

The final RedZone Robotics report is included in Appendix E. 

3.1.1 Pipe Condition Grades 
Based on the defects identified, BC assigned an overall structural and operational rating to each 
sewer pipe or reach. Often the score was based on the most critical or peak structural and operation 
defect score within each sewer reach. 
Peak defect ratings are calculated for the two primary defect categories (structural and operational) 
described above according to their impact on the system. The peak rating is the highest single 
structural or operational defect score within any section of sewer. The peak condition rating helps to 
identify serious flaws or defects in the sewer and becomes the primary basis for the structural and 
operational grades. A secondary criterion for determining the structural and operational grades is the 
presence of continuous defects. A continuous defects is defined as a defect that continues down the 
length of the pipe for greater than 3 to 5 linear feet (LF). 
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Structural and operational condition grades are assigned to each inspected pipe reach to provide a 
summary of the structural and operational conditions of the sewer, respectively. Grade 5 represents 
the worst condition and Grade 1 represents a sewer in excellent condition. Table 3-1 provides a 
definition for each condition grade. 

 
Table 3-1. Structural and Operational Condition Grades for Sewers 

Condition grade Grade description Defect description 

5 Immediate attention Sewers requiring immediate attention 

4 Poor Severe defects that will continue to degrade with likely failure in 5 to 10 years 

3 Fair Moderate defects that will continue to deteriorate 

2 Good Minor and few moderate defects 

1 Excellent No defects; condition like new 
 

Structural condition grades can be used to prioritize rehabilitation or replacement. Operational 
condition grades can be used to prioritize maintenance, such as cleaning or additional inspection. 
The required activity could include rehabilitation, replacement, major repair, or maintenance, 
depending on the type and severity of the observed defects. 

Professional judgment is used to assign the final structural and operational condition grades. In this 
way, the variability of a given defect can be assessed. For example, in a 36-inch-diameter pipe, 
visible reinforcement at a break-in connection and visible reinforcement for hundreds of LF within a 
pipe reach will yield the same rating of 5; however, the extensive length of visible reinforcement 
presents a much greater risk of failure. Thus, for each pipe reach, a final recommendation is given 
that takes into account peak score as well as the variability of the defects. During post-inspection 
review of the digital videos, the severity of defects were noted and used to develop the rehabilitation 
recommendations. 

3.2 Plant Interceptor (PI) Structural and Operational Condition 
Grades 

The inspection results indicate there are two main regions of the gravity portion of the PI with 
advanced corrosion. These areas exhibited extensive Grade 5 defects with surface reinforcement 
visible (SRV) totaling 7,319 LF of pipe. This area makes up roughly 37 percent of the gravity portion 
of the PI, as listed in Table 3-2. 

 
Table 3-2. Structural Results for the Gravity Portion of the PI 

Condition grade LF of pipe segments Percent coverage 

5 7,319 37 

4 6,112 31 

3 4,627 23 

2 1,717 9 

1 - 0 
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As described above, the structural condition grades assigned to each pipe segment represent the 
peak defect score based on BC’s best professional engineering judgment. The majority of pipe within 
the gravity portion was assigned a Grade 5 or 4 defect score. Most of the Grade 4 pipe contains SRV 
defects but with much fewer instances within a segment and each instance is over a much smaller 
area of pipe. The Grade 3 defects found in roughly 4,600 LF of pipe were primarily surface aggregate 
visible (SAV). This is an early indicator of surface degradation of the concrete comprising the pipe 
walls. Concrete is a combination of aggregate and cement. In this case, the cement has sufficiently 
degraded such that the aggregate becomes visible. Finally, the remaining 9 percent of segments 
exhibited surface spalling. This is the earliest stage of degradation when the surface of the pipe 
begins to degrade or slough off the wall in patches. 

Laser data collected indicate that the pipe continues to hold its round shape, meaning that the rigid 
pipe has not been structurally compromised to the point of fracturing and displacement. However, 
the laser data also corroborate very well with the visual indications of severe corrosion. 

For the siphon, the sonar results were relied upon to determine structural condition grades. Concrete 
pipes that are constantly full are generally not expected to have significant corrosion, because sewer 
head space and oxygen are necessary for the biogenic reactions that lead to concrete corrosion. The 
sonar did not reveal any gross structural defects in either the 21- or 36-inch siphon barrels. However, 
there were areas of the 36-inch siphon barrel where the water level was below the crown, either due 
to grease accumulation on the crown or air pockets. In either case, these areas of the siphon could 
be susceptible to concrete corrosion over time and should be investigated further. 

Figure 3-1 summarizes the structural condition grades of the PI. Table 3-4 summarizes each pipe 
reach.
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Figure 3-1. Structural grades for the PI 
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The results of the sonar inspection for the 21-inch barrel are shown in Figure 3-2. The blue line 
represents the crown of the pipe and the red line represents the pipe channel. The blue line appears 
continuous at 21 inches along the crown of the pipe indicating that there are no structural defects 
and the 21-inch barrel is completely full. The red line oscillates indicating buildup or debris accumu-
lation along the floor of the pipe. 

 
Figure 3-2. Sonar inspection of the 21-inch siphon barrel 

Figure 3-3 shows examples of the cross-sections in the 21-inch barrel. In some locations the debris 
accumulation is as great as several inches, reducing the hydraulic capacity of the pipe by as much as 
25 percent. 

 
Figure 3-3. Sonar cross-sections of the 21-inch siphon barrel 

 

The sonar data for the 36-inch barrel is much different than it is for the 21-inch siphon barrel. At the 
upper end of the siphon barrel between 11 and 455 LF, the pipe was not fully submerged due to its 
configuration and because the WRF opened up the primary screens to pass the maximum amount of 
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flow during the sonar inspections. Just after 455 LF, debris accumulation on the floor of the pipe is 
approximately 14.5 inches. However, from 2,600 to 3,200 LF, there is significant loss of hydraulic 
capacity due to either grease accumulation or air pockets at the crown of the 36-inch siphon barrel. 
From about 4,000 LF onward in the lower end of the siphon barrel (as-builts indicate that this is on 
the WRF side of the Main Canal crossing), the blue and red lines oscillate erratically. This is because 
grease and debris were loosened during passage of the sonar probes and most likely interfered or 
weakened the sonar signal. 

 
Figure 3-4. Sonar inspection of the 36-inch siphon 

Figure 3-5 shows examples of the cross sections in the 36-inch barrel. However, significant hydraulic 
restrictions exist due to the accumulation of grease and debris. 

  
Figure 3-5. Sonar cross-sections of the 36-inch siphon barrel 

Operationally, the gravity portion of the PI did not exhibit any significant operational defects. There 
was only minor debris detected by the sonar probe, and only a few instances of infiltration, roots, or 
other operational defects. Figure 3-6 summarizes the operational condition grades of the PI. 
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Figure 3-6. Operational grades for the PI 
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3.3 Manholes 
Each manhole was inspected by digital scanning to obtain a visual record and inspected by man-
entry to perform scrape and hardness tests to determine the relative competency of the concrete. 
Manhole scrapes were conducted at three clock positions at three different vertical points in each 
manhole (top, middle, and bottom) and the depth of the scrape is measured in 1/8-inch increments. 
Scrape photos are shown in Figure 3-7. Manholes were assessed using a simplified version of 
NASSCO’s Manhole Assessment Certification Program (MACP). Gross defects were noted. Manhole 
inspection reports are included in Appendix F.  

  
Figure 3-7. Scrape test results 

While these tests seem rudimentary, they provide crucial knowledge of the competency of the 
concrete within the manholes. The results are summarized in Table 3-3. The majority of manholes 
were in good to fair structural condition; only ten had scrapes equal to or greater than 1/4-inch in 
depth. The siphon junction structure was in fair structural condition. The inner cement layer is 
beginning to corrode away with aggregate becoming visible. The presence of the ventilation stacks 
most likely helped limit the rate of corrosion; removal of these stacks will likely accelerate the rate of 
deterioration of the concrete. 

 
Table 3-3. Summary of Manhole Scrape Test Results 

Maximum depths, inch Structural condition grade No. of manholes 

0 2 6 

1/8 3 24 

1/4 4 8 

1/2 5 1 

1 5 1 

 

Table 3-4 contains detailed PI inspection results and Table 3-5 contains detailed manhole scrape 
test results. 

Figure 3-8 summarizes the overall structural grades of the PI, including manholes Figures 3-9 
through 3-50 show pipe inspection video screen shots. 
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Figure 3-8. Manhole structural score 
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Table 3-4. PI Inspection Results 

US MH DS MH Diameter, inches Material CCTV length, LF GIS length, LF 
Structural condition grade Operational condition     

Structural grade Structural defect summary Grade Defect summary Max corrosion, inches Max debris accumulation, inches 
CMH000294 CMH000290 42 RCP 690 686 3 SAV from 83 to 372 LF 2 Deposits attached grease throughout 0.91 2.82 
CMH000290 CMH000286 42 RCP 607 604 4 Surface roughness increased throughout; SRV at 120 LF (exposed rebar at tap) 2 Tap break in intruding 0.8 1.9 
CMH000286 CMH000281 42 RCP 766 757 4 SAM at 436 LF; SAV at 152 and 411 LF 2 Deposits attached grease throughout 0.98 0.31 
CMH000281 CMH000276 36 RCP 377 373 5 SRV at 72, 103, 165 to 180, 196 to 203, 243 to 252 and 269to 306 LF 2 Deposits attached grease throughout 1.23 0.25 
CMH000276 CMH000269 36 RCP 578 568 4 SRV at 144 and 236 to 247 2 Deposits attached grease throughout 1.54 0.21 
CMH000269 CMH000262 36 RCP 497 491 3 16 instances of SAV from 2 to 432 LF 2 Deposits attached grease throughout 2.15 0.17 
CMH000262 CMH000255 36 RCP 331 334 5 SRV at 55 to 83, 217 to 224,and 269 LF 2 Deposits attached grease throughout 1.27 0.27 
CMH000255 CMH000255A 36 RCP 73 0 5 SRV at 48 to 69 LF 2 Deposits attached grease throughout 1.16 0.21 

CMH000255A CMH000247 36 RCP 319 0 5 SRV at 34, 62, 98 to 106, 109 to 118, and 145 to 161 LF 2 Deposits attached grease throughout 1.34 0 
CMH000247 CMH000235 36 RCP 209 212 5 SRV at 135 and 147 to 153 LF 2 Deposits attached grease throughout 0.71 0.2 
CMH000235 CMH000176 36 RCP 144 147 5 SRV at 34 to 49 and 96 to 134 LF 2 Deposits attached grease throughout 0.79 0.7 
CMH000176 CMH000207 30 RCP 560 561 5 15 instances of SRV from 51 to 504 LF 2 Deposits attached grease throughout 0.93 0.38 
CMH000207 CMH000206 30 RCP 467 467 5 SRV at 25, 55 to 72, 124 to 139, and 220 to 261 LF 2 Deposits attached grease throughout 1.61 0 
CMH000206 CMH000205 36 RCP 326 325 5 SRV at 116 to 131, 163, 210, 236 to 245, and 284 to 321 LF 2 Deposits attached grease throughout 1.75 0.4 
CMH000205 CMH000204 36 RCP 371 372 5 SRV at 7, 17, 30 to 133, and 362 to 369 LF 2 Deposits attached grease throughout 1.39 0.28 
CMH000204 CMH000203 36 RCP 218 218 5 SRV at 22 to 67and 113 LF 2 Deposits attached grease throughout 1.24 0 
CMH000203 CMH000201 36 RCP 733 740 5 SRV at 336 to 344, 375 to 387, 400 to 425, 555 to 573, 627 to 646, 669 to 674 and 689 LF 2 Deposits attached grease throughout 1.29 0.2 
CMH000201 CMH000200 36 RCP 409 410 4 SRV at 128 LF 2 Deposits attached grease throughout 1.18 0.54 
CMH000200 CMH000199 36 RCP 331 331 3 SAV at 7 LF 2 Deposits attached grease throughout 1.25 0.39 
CMH000199 CMH000198 42 RCP 622 619 4 SRV at 212 to 222 LF 2 Deposits attached grease throughout 0.91 0.38 
CMH000198 CMH000196 42 RCP 591 589 2 Crack longitudinal (CL) at 163, 509, and567 to 578 LF 2 Deposits attached grease throughout 0.93 0.43 
CMH000196 CMH000194 42 RCP 491 492 2 CL at 209 to 214 and 401 to 408 LF 2 Deposits attached grease throughout 1.25 1.61 
CMH000194 CMH000193 42 RCP 635 632 2 Surface spalling at 373, 392 to 396 LF 2 Deposits attached grease throughout 0.66 0.18 
CMH000193 CMH000192 42 RCP 160 161 3 SAV at 4 to 157 LF 2 Deposits attached grease throughout 1.29 0 
CMH000192 CMH000191 42 RCP 620 621 3 SAV at 11 to 618 LF 2 Deposits attached grease throughout 0.7 0 
CMH000191 CMH000190 36 RCP 266 269 3 SAV at 52 to 60, 63 to 68, 78 to 90, 99 to 104, and 117 to 258 LF 2 Deposits attached grease throughout 1.47 0 
CMH000190 CMH000189 36 RCP 490 487 4 SRV at 1 LF; 14 instances of SAV from 2 to 481 LF 2 Deposits attached grease throughout 1.48 0 
CMH000189 CMH000188 36 RCP 799 795 4 SRV at 491, 551 to 561, and 644 LF 2 Deposits attached grease throughout 1.6 0.41 
CMH000188 CMH000187 36 RCP 406 403 3 18 instances of SAV from 1 to 400 LF 2 Deposits attached grease throughout 1.19 0.23 
CMH000187 CMH000186 36 RCP 658 652 3 12 instances of SAV from 1 to 644 LF 2 Deposits attached grease throughout 1.5 0 
CMH000186 CMH000185 36 RCP 758 750 4 SRV at 483 and 750 LF; 10 instances of SAV from 7 to 366 LF 2 Deposits attached grease throughout 3.47 0.17 
CMH000185 CMH000184 42 RCP 490 500 5 SRV at 99 to 115, 150 to157, 163 to 192, 235 to 244, 253 to 364, 372, and 385 to 445 LF 2 Deposits attached grease throughout 1.7 0.18 
CMH000184 CMH000183 42 RCP 732 733 5 SRV at 17, 25, 30, 55 to 72, 124 to 139, and 220 to 261 LF 2 Deposits attached grease throughout 1.74 0 
CMH000183 CMH000181 42 RCP 621 619 5 SRV at 133 to 189, 196, 196 to 212, 261, 286 to 354, 495, and 504 to 584 LF 2 Deposits attached grease throughout 1.58 0.44 
CMH000181 CMH000180 42 RCP 677 677 5 SRV at 93 to 100, 126 to 157, 181 to 251, 611 LF 2 Deposits attached grease throughout 1.71 0.47 
CMH000180 CMH000179 42 RCP 490 491 4 SRV at 362, 380 to 412, and 450 to 463 LF 2 Deposits attached grease throughout 1.77 0.31 
CMH000179 CMH000178 42 RCP 671 668 5 10 instances of SRV with defect lengths of 10 to 15 LF in each instance 2 Deposits attached grease throughout 1.5 0.3 
CMH000178 CMH000177 36 RCP 593 595 4 SRV at 4 to 16 LF 2 Deposits attached grease throughout 1.79 0 
CMH000177 CMH000175 36 RCP 421 418 3 SAV at 0 to 416 LF 2 Deposits attached grease throughout 1.7 0.19 
CMH000175 CSS000001 36 RCP 578 0 3 SAV at 0 to 576 LF 2 Deposits attached grease throughout 1.58 0.47 
CSS000001 WRF intertie box 36 RCP 4751 0 2 No defects noted 5 Heavy deposits attached / settled NA 13 
CSS000001 WRF intertie box 21 RCP 4785 0 2 No defects noted 5 Heavy deposits attached / settled NA 6 
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Table 3-5. Manhole Scrape Tests Details 

MH Depth Median Max Rehabilitation recommendation  MH structural grade 
CMH000294 7'6" 3/4" 1" Structural fiber reinforced cementitious liner 5 
CMH000290 6'4" 0 1/8" None 3 
CMH000286 7'9" 0 0 None 2 
CMH000281 4'6" 1/8" 1/2" Epoxy coating 5 
CMH000276 8' 0 1/8" None 3 
CMH000269 4'6" 0 0 None 2 
CMH000262       None 2 
CMH000255       Epoxy coating 2 

CMH000255A       Epoxy coating 2 
CMH000247 5'4" 0 1/4" None 4 
CMH000235 4' 1/8" 1/8" Epoxy coating 3 
CMH000176 3' 1/8" 1/8" Epoxy coating 3 
CMH000207 3'8" 1/8" 1/4" Epoxy coating 4 
CMH000206 5'6" 1/8" 1/4" Epoxy coating 4 
CMH000205 3' 0 0 Epoxy coating 2 
CMH000204 3' 0 1/8" Epoxy coating 3 
CMH000203 6' 1/8" 1/8" Epoxy coating 3 
CMH000201 3' 0 0 None 2 
CMH000200  3'6" 1/8" 1/8" None 3 
CMH000199 2'6" 0 0 None 2 
CMH000198 5' 0 1/8" None 3 
CMH000196 6' 1/8" 1/8" None 3 
CMH000194 5' 0 1/8" None 3 
CMH000193 4' 1/8" 1/8" None 3 
CMH000192 6' 0 0 None 2 
CMH000191 4' 0 1/8" None 3 
CMH000190 4' 1/8" 1/8" None 3 
CMH000189 8' 0 1/8" None 3 
CMH000188 4' 0 1/8" None 3 
CMH000187 7' 1/8" 1/8" None 3 
CMH000186 8' 1/8" 1/8" None 3 
CMH000185 4' 1/8" 1/8" Epoxy coating 3 
CMH000184 4' 1/8" 1/8" Epoxy coating 3 
CMH000183 5' 0 1/8" Epoxy coating 3 
CMH000181 3' 1/8" 1/4" Epoxy coating 4 
CMH000180 4' 1/8" 1/4" None 4 
CMH000179 7' 0 1/8" None 3 
CMH000178 4' 1/8" 1/8" None 3 
CMH000177 4' 1/8" 1/4" None 4 
CMH000175 4' 1/8" 1/8" None 3 

Siphon out - 36" 8.5' - 1/8"   3 
Siphon out - 21" 9' - 1/4"   4 

Siphon in 8' - 1/4"   4 
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Figure 3-9. Grade 1 surface roughness increased 

 

Figure 3-11. Grade 2 surface spalling 

 

Figure 3-13. Grade 3 SAV 

 

Figure 3-10. MH CMH000290 to CMH000286 (SRV next 
to Tap) 

 

Figure 3-12. MH CMH000286 to CMH000281 (SAM) 

 

Figure 3-14. MH CMH000281 to CMH000276 (SRV) 
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Figure 3-15. MH CMH000276 to CMH000269 (SRV) 

 

Figure 3-17. MH CMH000269 to CMH000262 (SAV) 

 

Figure 3-19. MH CMH000262 to CMH000255 (SRV) 

 

Figure 3-16. MH CMH000255 to CMH000255A (SRV) 

 

Figure 3-18. MH CMH000255A to CMH000247 (SRV) 

 

Figure 3-20. MH CMH000247 to CMH000235 (SRV) 
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Figure 3-21. MH CMH000235 to CMH000176 (SRV) 

 

Figure 3-23. MH CMH000176 to CMH000207 (SRV) 

 

Figure 3-25. MH CMH000207 to CMH000206 (SRV) 

 

Figure 3-22. MH CMH000206 to CMH000205 (SRV) 

 

Figure 3-24. MH CMH000205 to CMH000204 SRV 

 

Figure 3-26. MH CMH000204 to CMH000203 SRV 
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Figure 3-27. MH CMH000203 to CMH000201 SRV 

 

Figure 3-29. MH CMH000201 to CMH000200 SRV 

 

Figure 3-31. MH CMH000200 to CMH000199 SAV 

 

Figure 3-28. MH CMH000199 to CMH000198 SRV 

 

Figure 3-20. MH CMH000198 to CMH000196 CC 

 

Figure 3-32. MH CMH000196 to CMH000194 CL 
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Figure 3-33. MH CMH000194 to CMH000193 (SRI) 

 

Figure 3-35. MH CMH000193 to CMH000192 (SAV) 

 

Figure 3-37. MH CMH000192 to CMH000191 (SAV) 

 

Figure 3-34. MH CMH000191 to CMH000190 (SAV) 

 

Figure 3-36. MH CMH000190 to CMH000189 (SRV) 

 

Figure 3-38. MH CMH000189 to CMH000188 SRV 
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Figure 3-39. MH CMH000188 to CMH000187 SAV 

 

Figure 3-41. MH CMH000187 to CMH000186 SAV 

 

Figure 3-43. MH CMH000186 to CMH000185 SAV 

 

Figure 3-40. MH CMH000185 to CMH000184 (SRV) 

 

Figure 3-42. MH CMH000184 to CMH000183 (SRV) 

 

Figure 3-44. MH CMH000183 to CMH000181 (SRV) 
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Figure 3-45. MH CMH000181 to CMH000180 (SRV) 

 

Figure 3-47. MH CMH000180 to CMH000179 (SRV) 

 

Figure 3-49. MH CMH000179 to CMH000178 (SRV) 

 

Figure 3-46. MH CMH000178 to CMH000177 (SRV) 

 

Figure 3-48. MH CMH000177 to CMH000175 (SAV) 

 

Figure 3-50. MH CMH000175 to CSS00001 (SAV) 
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Section 4 

Corrosion Control 
The primary cause for the defects found within the gravity portion of the Plant Interceptor (PI) is 
exposure of the pipe surface to corrosive air. Factors leading to the production and mitigation of this 
corrosive environment are discussed below. 

4.1 Hydrogen Sulfide Production 
The sulfate ion (SO4)2- is one of the most prevalent anions occurring in natural waters. (SO4)2- is 
biochemically reduced by bacteria residing in the so-called slime layer that forms along the wetted 
perimeter of a sanitary sewer pipe. Once reduced, sulfate is converted to hydrogen sulfide (H2S), a 
highly corrosive compound.  

When the dissolved oxygen level is below approximately 1.0 milligram per liter (mg/L), as it is in most 
municipal waste streams, sulfate reduction to liquid sulfide will occur. Sulfate is present in abun-
dance in most municipal waste streams. Sulfate reduction is performed by bacteria residing in the 
slime layer that lies beneath the wastewater surface on the inside wall of the sewer pipe or wet well. 
Figure 4-1 illustrates this phenomenon (Figure 4-1 indicates sulfate reduction will occur at a DO less 
than 1.0 mg/L; newer information indicates this is an overly conservative number and sulfate 
reduction occurs even when DO is at 1.0 mg/L). 

 
Figure 4-1. Formation of H2S in the slime layer 
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The reduced sulfate exists as sulfide (S2-), bi-sulfide (HS-), and H2S in varying concentrations, depend-
ing on the pH of the wastewater. For example, between a pH of 8 and 10, most of the reduced 
sulfate exists as S2- and HS-. At a pH equal to or below 7.1, the reduced sulfate exists as HS- and H2S. 
Figure 4-2 shows a chart of the percentage of each constituent as a function of wastewater pH. 

 
Figure 4-2. Percentage of each sulfur constituent as a function of pH 

When H2S is stripped from raw wastewater to the gas phase, it is oxidized to corrosion-inducing 
sulfuric acid (H2SO4) by bacteria, Thiobacillus thiooxidans, that reside in a very thin water layer on 
the exposed surfaces of pipes and structures. When these bacteria are deprived of either the moist 
surface or the gas phase H2S from which they draw their energy, they fail to thrive and associated 
concrete corrosion on exposed surfaces can be significantly reduced. 

Given this set of conditions, it then becomes possible to induce this reduction in concrete corrosion 
rates by reducing the amount of sulfide produced in the liquid phase and/or by drying the exposed 
concrete surfaces by means of forced-air ventilation. The following discussion provides a summary of 
liquid and gas phase modeling and analysis done towards these ends for the Bend Influent Trunk 
Sewer. 

4.2 Liquid Phase Sulfide Control 
A sulfide generation model was developed for the PI. This model is based on the physical character-
istics of the Bend Influent Trunk Sewer and sulfide generation equations developed by Pomeroy and 
Parkhurst for sulfide generation in gravity sewer systems as documented in the U.S. Environmental 
Protection Agency’s publication EPA/625/1-85/018, “Odor and Corrosion Control in Sanitary Sewer-
age Systems and Treatment Plants.” The following wastewater characteristic input parameters were 
used to develop the model: 
• Upstream [S2-] at MH CMH000294 = 0.5 mg/L 
• Average wastewater flow = 5.73 million gallons per day (mgd) 
• Biochemical oxygen demand = 250 mg/L 
• Wastewater temperature = 25 degrees Celsius 
• Wastewater pH = 7.1 
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Under these conditions, the model predicted the following sulfide generation results: 
• Resulting downstream [S2-] at MH CMH000175 = 0.8 mg/L (60 percent increase from upstream 

to downstream) 
• Resulting pounds of sulfide per day at 0.8 mg/L [S2-] = 39. 

This information was used to predict an average yearly cost for chemical feed to reduce the total 
sulfide concentration in the wastewater to non-detectable levels. Several chemicals were analyzed, 
including 60 percent calcium nitrate, 37 percent ferrous chloride and 39 percent ferric chloride. 
These chemicals were chosen for their proven effectiveness in similar applications and their relative 
safety. At this stage of analysis the average annual cost for the use of any one of these chemicals for 
this application is predicted to be approximately $200,000 per year. However with any liquid phase 
sulfide control measure, full-scale pilot testing would be necessary to verify the predicted chemical 
feed requirements. Such a system would be deployed in the upstream reaches of the influent sewer 
and carry a capital equipment cost of approximately $75,000. 

4.3 Sewer Headspace Ventilation 
Using the same sewer physical characteristic data, a second model was developed to predict the 
maximum expected airflow that is induced in the headspace by the flowing wastewater. The equa-
tions for this model are based on wastewater flow and corresponding induced dragged-headspace 
air velocity relationships observed and documented by Pescod and Price in “Major Factors in Sewer 
Ventilation,” (Journal of the Water Pollution Control Federation, April 1982). The following flow 
conditions were modeled to determine the predicted maximum induced headspace air flow: 
• Average flow condition = 5.73 mgd 
• 20 mgd 
• 30 mgd 

The maximum wastewater flow induced headspace airflow was predicted to be 650 cubic feet per 
minute (cfm). Applying a safety factor of 1.5 to this airflow value results in a forced air withdrawal 
ventilation requirement of approximately 1,000 cfm. Such a system, if coupled with an odor control 
device such as a biological scrubber or carbon adsorption system, typically carries capital equipment 
and annual operating costs of approximately $100,000 and $7,500, respectively. 

To verify the effectiveness of a forced-air ventilation corrosion control solution along the entire 
alignment of the PI, a full-scale pilot test was implemented in the late summer of 2014. The test 
consisted of the deployment of a trailer-mounted 1,000-cfm fan that would withdraw air at the 
approximate midpoint of the sewer alignment, such as at manhole (MH) CMH 000194 and at the 
downstream end of the alignment, near the upstream end of the twin barrel siphons, at 
MH CMH000175. The purpose was to test the effectiveness of the fan at moving air through the 
headspace along the upstream half of the sewer from the two locations. The zone of influence of air 
withdrawal from each location was determined by differential air pressure responses to the air 
withdrawal by the fans. These responses were recorded by differential air pressure data loggers 
specially designed for the purpose and installed in manholes along the entire alignment. Clear air 
pressure reduction responses to fan ON/OFF conditions would indicate induced air movement in the 
headspace of the sewer that would result in dry pipe and manhole wall conditions in those sections 
of the sewer alignment. While no set of standards exist regarding the necessary air velocities or flow 
rates needed to dry the pipe, based on actual physical inspection projects where forced-air ventila-
tion was being employed, 1000 cfm should be sufficient to dry out the pipe wall in the sewer head 
space. 
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Forced-air ventilation will not impact any aspect of the WRF, as the airflow will control corrosion in 
the exposed concrete in the gravity portion of the PI. The ventilation will not have any impact down-
stream of the siphons since the siphons are running full at all times, preventing the movement of air. 
Any corrosion occurring at the headworks or any other location at the WRF will need to be addressed 
separately. 

4.3.1 Results and Recommendations 
Based on the forced air ventilation tests results, the following conclusions were made: 
• 1,000 cfm air withdrawal efforts resulted in significant air pressure reductions along the entire 

length of the PI. 
• The withdrawal of air at manhole CMH000175 had a much greater overall pressure reduction 

effect along the alignment than the air withdrawal at manhole CMH000194. At CMH000194 the 
fan was pulling against the momentum of the flowing wastewater in the downstream direction, in 
addition to pulling air from the upstream reaches of the pipe. This resulted in less significant 
pressure reduction in the downstream reaches of the sewer. At manhole CMH000175 all of the 
air withdrawn by the fan was drawn from the upstream reaches of the sewer, resulting in lower 
overall negative pressures. 

• Given the pressure reduction effects measured during the fan test, it is surmised that the 
maximum air velocity in the open headspace of the PI was increased by a factor of 6, up to ap-
proximately 600 feet per minute. Experience has shown that forcibly moving air at such veloci-
ties through the open headspace of a sewer such as the PI will be effective at controlling and 
reducing the rate of corrosion in the exposed concrete surfaces of the pipe wall 

The following recommendations were made: 
• Design and build a 1,000 cfm forced-air withdrawal facility at CMH000175 to withdraw air and 

slow the rate of corrosion. At a minimum, the purpose of this facility would be to move sufficient 
amounts of air to dry the exposed concrete pipe walls along the PI; however, this facility could 
also be designed and built as a dedicated odor control facility to help reduce historical odor 
complaints that have been recorded along the alignment of the PI.  
o The City should make the determination if an odor control facility is worth the cost to con-

struct and maintain. The odor control facility’s primary purpose would be to reduce customer 
complaints; an odor control facility will not impact the ability of the forced-air withdrawal fa-
cility from successfully controlling corrosion. If an odor control facility is desired, it is recom-
mended that a biotrickling filter be designed and built; however, before proceeding with the 
design of any odor control facility along the PI, a routine H2S data logging exercise, involving 
recording continuously monitored H2S data at MH CMH000175, should be conducted to fur-
ther understand the concentrations of H2S that are stripped from solution along the PI 
alignment.  

The full results and conceptual design layouts are presented in the Influent Fan Testing Results and 
Recommendations report, included in Appendix H. 
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Section 5 

Rehabilitation Options 
The City of Bend (City) has a variety of options for resolving the defects discovered within the Plant 
Interceptor (PI). Rehabilitation or replacement can be deferred, but Brown and Caldwell (BC) recom-
mends implementing rehabilitation to address the most structurally compromised (i.e., Grade 4 and 
Grade 5) sewers, at a minimum. The following is a discussion of the viable alternatives for address-
ing the gravity sewer and siphon portions of the PI. 

5.1 Gravity Rehabilitation Options 
Small instances of Grade 5 defects were detected during BC’s review of the 2005 inspection video 
and the 2007 Yeoman Interceptor CCTV Report, included in Appendix G. The gravity pipe has func-
tioned as intended for approximately 8 years, but the structural defects are currently more extensive 
and it is obvious that the rate of corrosion is fairly significant. 

Roughly 68 percent of the pipe segments found in the gravity sewer portion of the PI exhibited 
Grade 4 or 5 defects. Based on this observation and assuming that the pipe will continue to operate 
under open channel flow conditions except in rare instances, BC has developed five options for 
moving forward: 
Option 1 Address Grades 4 and 5 segments 
Option 2 Address Grade 5 segments and implement corrosion control 
Option 3 Address Grade 4 and Grade 5 segments and implement corrosion control 
Option 4 Rehabilitate the entire PI 
Option 5 Replace the entire PI 

With the advancement of trenchless rehabilitation options, there are no pipe reaches that have 
deteriorated beyond the capabilities of trenchless rehab, such as cured-in-place pipe (CIPP) or slip-
lining.  

The City’s 2014 Collection System Master Plan (CSMP) has identified four segments of the PI that 
require upsizing: 
• CMH000207 to CMH000205 (two segments), 900 LF of 30-inch RCP replaced with 36-inch, 

$542,000  
• CMH000191 to CMH000189 (two segments), 800 LF of 36-inch RCP replaced with 42-inch, 

$488,000  

All of the below options include these recommended upsized pipe segments as part of the rehabilita-
tion costs. BC assumes that the CSMP costs include the manholes associated with these segments 
as well as using corrosion resistant pipe and manhole materials. BC assumes that no additional 
costs are required to make these new upsized segments and associated manholes corrosion 
resistant. 
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5.1.1 Option 1: Address Grades 4 and 5 Segments 
As mentioned previously, the corrosion observed in 2005 has continued to worsen. Pipe reaches 
that appeared to be a structural condition Grade 3 have deteriorated to a Grade 4 or 5. 

Grade 4 segments indicate localized sections of reinforcement visible that are most cost effective to 
be addressed by short sectional cured-in-place pipe (CIPP) lining instead of full manhole-to-manhole 
segmental lining. There are eight segments requiring 16 sectional liners covering defects totaling 
82 linear feet (LF). Given the time and labor required for installation of each sectional liner, it 
generally is more cost-effective to rehabilitate the entire pipe reach with CIPP than it is to install 
more than three sectional CIPP liners within the same pipe reach, so using segmental liners in these 
eight segments is the more cost-effective option 

For pipe reaches that are rated as Grade 5 or have extensive lengths of reinforcement, full-length 
segmental CIPP is recommended under this option. Fifteen pipe reaches totaling 6,526 LF would 
require full-length CIPP. The two manholes that have experienced corrosion and concrete degrada-
tion should be rehabilitated structurally using an interior fiber-reinforced cementitious lining. An 
additional 10 manholes should be coated with an epoxy coating to protect the existing concrete from 
further deterioration. The four segments (and associated manholes) requiring upsizing by the CSMP 
are included in Option 1. Figure 5-1 shows the components of the PI recommended for rehabilitation 
using sectional and full length CIPP. Full bypassing of the PI from the upstream-most manhole to the 
siphon junction structure is included in the capital costs. For budgetary purposes, bypassing will be 
parallel along the Main Canal access road and that road ramps will be used to cross roadways.  

The total project cost for Option 1 would be approximately $4.5 million and is summarized in Ta-
ble 5-1. However, this alternative does not address any sewers beyond Grade 4. Based on the rate of 
corrosion observed from 2005 to the current inspections, this option likely extends the life of the PI 
for 7 to 10 years, with a recommended reinspection of PI (including laser profiling or scanning to 
quantify the rate of deterioration) in 7 to 10 years. 
 

Table 5-1. Option 1 Project Costs 

Description Cost, $ 

Rehabilitation capital cost 2,411,000 

Contingency (20 percent) 482,000 

Design and construction management (25 percent) 603,000 

Upsizing project costs (per CSMP) 1,030,000 

Total 4,526,000 
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Figure 5-1. Address Grades 4 and 5 segment defects 
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5.1.2 Option 2: Address Grade 5 Segments and Implement Corrosion Control 
A second option would be to repair all the Grade 5 defects and significantly slow the rate of corrosion 
through ventilation. This option would use CIPP on all Grade 5 sewer reaches. A total of 6,526 LF 
would be rehabilitated as well as two structurally compromised manholes. The corrosion control is 
assumed to be a forced-air ventilation system with a biotrickling filter as described in Section 4, 
which had an initial capital cost of $188,000 with an annual operating cost of $8,500. This option 
likely extends the life of the Grade 4 segments for approximately 10 to 15 years and extends the life 
of Grade 3 and below segments for approximately 20 to 30 years. The forced air ventilation system 
will also provide the added benefit of addressing odor issues. Full bypassing of the PI from the 
upstream-most manhole to the siphon junction structure is included in the capital costs. For budget-
ary purposes, bypassing will be parallel along the Main Canal access road and that road ramps will 
be used to cross roadways. Figure 5-2 shows the components of the PI recommended for rehabilita-
tion using full-length CIPP. 

The total project cost for Option 2 is approximately $4.3 million and is summarized in Table 5-2. The 
four segments (and associated manholes) requiring upsizing by the CSMP are included in Option 2. 

 
Table 5-2. Option 2 Project Costs 

Description Cost, $ 

Capital cost 2,247,000 

Contingency (20 percent) 449,000 

Design and construction management (25 percent) 562,000 

Upsizing project costs (per CSMP) 1,030,000 

Total 4,288,000 

Annual Operating Costs (forced-air ventilation, 25 years) 255,000 
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Figure 5-2. Address Grade 5 segment defects and implement corrosion control 
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DRAFT for review purposes only. Use of contents on this sheet is subject to the limitations specified at the end of this document. 

5.1.3 Option 3: Address Grade 4 and 5 Segments and Implement Corrosion Control 
A third option would be to repair all the Grade 4 and Grade 5 defects and significantly slow the rate 
of corrosion through forced-air ventilation, as described in Section 4. This option would be similar to 
Option 1, where eight Grade 4 segments are rehabilitated with 16 sectional liners covering defects 
totaling 82 LF and fifteen segments totaling 6,526 LF would receive full-length CIPP. The two man-
holes that have experienced corrosion and concrete degradation should be rehabilitated structurally 
using an interior fiber-reinforced cementitious lining. An additional 10 manholes should be coated 
with an epoxy coating to protect the existing concrete from further deterioration. Figure 5-3 shows 
the components of the PI recommended for rehabilitation using sectional and full-length CIPP. 

The corrosion control is assumed to be a forced-air ventilation system with biotrickling filter as 
described in Section 4, which had an initial capital cost of $188,000 with an annual operating cost 
of $8,500. This option likely extends the life of the Grade 3 and below segments for approximately 
20-30 years, with the CIPP rehabilitated portions having a design life of 50+ years. The forced air 
ventilation system will also provide the added benefit of addressing odor issues. Full bypassing of 
the PI from the upstream-most manhole to the siphon junction structure is included in the capital 
costs. For budgetary purposes, bypassing will be parallel along the Main Canal access road and that 
road ramps will be used to cross roadways.  

The total project cost for Option 3 is approximately $4.8 million and is summarized in Table 5-3. The 
four segments requiring upsizing by the CSMP and associated manholes are included in Option 3. 

 
Table 5-3. Option 3 Project Costs 

Description Cost 

Capital cost  $2,599,000 

Contingency (20 percent) $520,000 

Design and construction management (25 percent) $650,000 

Upsizing project costs (per CSMP) $1,030,000 

Total $4,799,000 

Annual Operating Costs (forced-air ventilation, 25 years) $255,000 

 

5.1.3.1 Option 3A – Address Grade 4 and 5 Segments using Full-Length CIPP and Implement 
Corrosion Control 

A variation to Option 3 would be to fully rehabilitate all Grade 4 and Grade 5 defects and significantly 
slow the rate of corrosion through forced-air ventilation, as described in Section 4. All eight Grade 4 
segments and all 15 Grade 5 segments totaling 12,148 LF would receive full-length CIPP. The two 
manholes that have experienced corrosion and concrete degradation should be rehabilitated 
structurally using an interior fiber-reinforced cementitious lining. An additional ten manholes should 
be coated with an epoxy coating to protect the existing concrete from further deterioration.  

The corrosion control is assumed to be a forced-air ventilation system with biotrickling filter as 
described in Section 4, which had an initial capital cost of $188,000 and an annual operating cost of 
$8,500. This option likely extends the life of the Grade 3 and below segments for approximately 20 
to 30 years, with the CIPP-rehabilitated portions having a design life in excess of 50 years. The 
forced air ventilation system will also provide the added benefit of addressing odor issues. Full 
bypassing of the PI from the upstream-most manhole to the siphon junction structure is included in 
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the capital costs. For budgetary purposes, bypassing will be parallel along the Main Canal access 
road and that road ramps will be used to cross roadways. Figure 5-3 shows the components of the PI 
recommended for rehabilitation using full-length CIPP. 

The total project cost for Option 3A is approximately $6.4 million and is summarized in Table 5-3A. 
The four segments requiring upsizing by the CSMP and associated manholes are included in Op-
tion 3A. 

 
Table 5-3A. Option 3 Project Costs 

Description Cost, $ 

Capital cost 3,716,000 

Contingency (20 percent) 743,000 

Design and construction management (25 percent) 929,000 

Upsizing project costs (per CSMP) 1,030,000 

Total 6,418,000 

Annual Operating Costs (forced-air ventilation, 25 years) 255,000 
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Figure 5-3. Address Grades 4 and 5 segment defects and implement corrosion control 
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5.1.4 Option 4: Rehabilitate the Entire PI 
A fourth option would be to rehabilitate the entire gravity portion of the PI with CIPP and rehabilitate 
the manholes. The result of implementing this option would be a fully structural pipe that closely fits 
the existing PI and is fully corrosion-resistant. Thirty-six segments of the PI totaling 18,226 LF would 
be rehabilitated, with four segments upsized per the 2014 CSMP. Six new manholes will be replaced 
per the 2014 CSMP with the 33 remaining structures rehabilitated and coated with epoxy. The 
remaining useful life of the PI would be in excess of 50 years, assuming the hydraulic capacity needs 
of the City would continue to be served by the existing PI. Full bypassing of the PI from the upstream-
most manhole to the siphon junction structure is included in the capital costs. For budgetary purpos-
es, bypassing will be parallel along the Main Canal access road and that road ramps will be used to 
cross roadways. Figure 5-4 shows the entire length of the PI recommended for rehabilitation using 
full-length CIPP. 

The four segments (and associated manholes) requiring upsizing by the CSMP are included in 
Option 4. The total project cost for Option 4 is approximately $8.7 million and is summarized in 
Table 5-4. 

 
Table 5-4. Option 4 Project Costs 

Description Cost, $ 

Capital cost 5,291,000 

Contingency (20 percent) 1,058,000 

Design and construction management (25 percent) 1,323,000 

Upsizing project costs (per CSMP) 1,030,000 

Total 8,701,000 
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Figure 5-4. Rehabilitate the entire PI 
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5.1.5 Option 5: Replace the Entire PI 
A fifth option would be to replace the entire gravity portion of the PI with a new corrosion-resistant 
pipe adequately sized for future growth. This option would be recommended if the current PI is 
undersized and cannot provide adequate wastewater conveyance in the near future. Figure 5-5 
shows the entire length of the PI recommended for rehabilitation using full-length CIPP. 

While the size and the cost of a replacement interceptor and siphon are not fully known, using costs 
from the City’s 2007 Collection Sewer Master Plan (CSMP) and escalating to 2013 dollars indicates 
a capital cost of $14.6 million. Full bypassing of the PI from the upstream-most manhole to just 
downstream of the siphon junction structure was included in the CSMP costs. It is assumed that 
bypassing across the Main Canal is not required, and that the bypass discharge will take place 
immediately downstream of the siphon junction structure. Assuming this capital cost can be used for 
planning purposes, the total project cost for Option 5 is approximately $21.8 million and is summa-
rized in Table 5-5. 

 
Table 5-5: Option 5 Project Costs 

Description Cost, $ 

Capital cost 14,551,000 

Contingency (20 percent) 2,910,000 

Design and construction management (25 percent) 4,365,000 

Total 21,826,000 
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Figure 5-5. Replace the entire PI 
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5.2 Siphon Options 
The sonar inspections determined that the siphon exhibited no gross structural issues. However, the 
presence of debris and grease accumulation has drastically reduced the hydraulic capacity of the 
pipes. Also, the lack of a full pipe in the lower portion of the 36-inch siphon barrel is a potential 
corrosion concern that should be explored more fully. Cleaning of the siphon is recommended. While 
expensive, the City could bypass the siphon by constructing a temporary pipe bridge across the Main 
Canal, construct an access structure near the low point of the siphons to dewater the siphon barrels, 
and clean and further inspect the siphon barrels to confirm there are no structural issues in the 
lower portion of the 36-inch siphon barrel. 

Another option for cleaning would be to retain the services of a national cleaning firm with special-
ized equipment, such as Brenford Environmental Services. Brenford’s Sewer Hog and Grit Gator 
system could be well suited for cleaning this difficult siphon. This closed-loop system has been used 
to clean pipes 18-inches in diameter and larger and is one of the largest and most powerful jetters in 
the nation, using high flow rates of up to 350 gallons per minute at pressures of up to 2,000 pounds 
per square inch. The Sewer Hog utilizes active flow in the lines as the water source and returns the 
filtered water back to the system. The high-pressure nozzle suspends materials and the high volume 
flow forces them down the sewer pipe to the downstream access point where a 6-inch submersible 
pump directs the debris and water up to the dewatering box. The sand and grit is captured in the 
dewatering box and water is returned to the sewer line mostly free of debris. In cases where hydrant 
water is not available, the decanted water is reused to power the jetter. Line segments up to 
4,000 LF can be cleaned without repositioning the equipment, so two setups would be required for 
the PI, one at each end of the siphon. Figure 5-6 shows the Sewer Hog setup. 

 
Figure 5-6. Brenford’s Sewer Hog 

After successful cleaning with the Sewer Hog and having use of the powerful jet nozzle that can 
easily propel a tag line through the siphon, the lower third of the 36-inch siphon barrel could be 
reinspected using sonar to confirm that no gross structural defects exist. While the sonar inspections 
did not detect any gross structural defects in the siphons that would be of concern during this high-
pressure cleaning, there was significant debris in the siphons such that the entire pipe wall could not 
be reached with the sonar signal. The City should explore the risks of this cleaning operation with 
Brenford. 

The budgetary cost for Brenford to clean the siphon barrels and have a subcontractor reinspect the 
lower third of the 36-inch siphon barrel is approximately $600,000. An estimate of the work was 
provided by Brenford and is included in Appendix H. 



Bend Plant Interceptor Condition Assessment Section 5 

 

 
5-14 

 

The current operational strategy of the upstream siphon junction box should be evaluated. With both 
siphon barrels fully opened, during lower flows the scouring velocity of the flow may not be constantly 
maintained, leading to the accumulation of grease and debris. Directing flows to the 21-inch barrel 
while utilizing the 36-inch barrel for diurnal peak and wet-weather flows may be feasible. Simple 
strategies such as constructing a regulating overflow weir with a trash rack between the barrels may 
be feasible but require more maintenance and would require City input. More complex strategies, 
such as installing actuating gate valves tied to the flow meters at the WRF, could be used to provide 
a more expensive solution with less maintenance. For the purposes of this condition assessment 
report, a replacement precast junction box with a cast-in-place regulating overflow weir and lined 
with epoxy is assumed with a budgetary cost of $85,000. This cost assumes full installation at the 
same time as other rehabilitation work. 

Other management strategies of grease and debris should be considered at points upstream, 
including industrial pretreatment requirements, grease management, and installation of debris 
sumps. 

5.3 Recommendations 
Table 5-6 summarizes the options discussed above. Costs are capital costs only; annual operating 
costs are not included.  

 
Table 5-6. Rehabilitation Options for PI 

Option Project cost, $ Remaining useful life, years 

Option 1: Address Grades 4 and 5 segments 4,526,000 7 to 10 

Option 2: Address Grade 5 segments and implement corrosion control 4,288,000 
10 to 15 for Grade 4 

20 to 30 for Grade 3 and below 

Option 3: Address Grade 4 segments with short liners and Grade 5 segments with 
full CIPP and implement corrosion control 4,799,000 20-30 

Option 3A: Address Grade 4/5 segments with full CIPP and implement corrosion 
control 6,418,000 30 to 40 

Option 4: Rehabilitate the entire PI 8,701,000 50+ 

Option 5: Replace the entire PI 21,826,000 50+ 

Siphon cleaning and inspection 600,000 N/A 

New siphon junction box 85,000 50+ 

 

The timing and scope for any rehabilitation or replacement work must coincide with a proper hydrau-
lic analysis to determine the conveyance needs now and in the future. Based on the information 
provided in the City’s CSMP, both the gravity and siphon portions of the PI have sufficient hydraulic 
capacity to serve the City for the next 20 years. BC recommends Option 3 in conjunction with clean-
ing of the siphon and the siphon junction box replacement. However, if adequate capacity is antici-
pated for well beyond the 20- to 30-year planning window, BC recommends Option 4 in conjunction 
with cleaning of the siphon and siphon junction box replacement.  

Table 5-7 summarizes BC’s recommendations that depend on the current updates to the City’s 
CSMP. 
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Table 5-7. BC Recommendations Based on Hydraulic Requirements 

Hydraulic capacity need Recommended option Project cost, $ 

Adequate capacity for next 20 years Option 3 + siphon cleaning + siphon junction box 5,484,000 

Adequate capacity for foreseeable future Option 4 + siphon cleaning + siphon junction box 9,386,000 

 

Depending on the City’s preference and timing of rehabilitation, the Grade 4 and Grade 5 segments 
of the PI should be inspected every 2 years. Grade 3 segments and below should be inspected in the 
next five years. Ideally laser data would be collected and compared to the laser data from this 
inspection to determine additional pipe wall loss and estimate the rate of deterioration. 

Since there were very few operational defects, cleaning of the gravity portions of the PI is strongly 
discouraged. The cleaning operations are likely to worsen the already poor concrete in the sewer 
head space.
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Section 6 

Limitations 
This document was prepared solely for the City of Bend, Oregon (City) in accordance with profession-
al standards at the time the services were performed and in accordance with the contract between 
the City and Brown and Caldwell (BC) dated April 15, 2013. This document is governed by the 
specific scope of work authorized by the City; it is not intended to be relied upon by any other party 
except for regulatory authorities contemplated by the scope of work. We have relied on information 
or instructions provided by the City and other parties and, unless otherwise expressly indicated, have 
made no independent investigation as to the validity, completeness, or accuracy of such information.  

Further, BC makes no warranties, express or implied, with respect to this document, except for 
those, if any, contained in the agreement pursuant to which the document was prepared. All data, 
drawings, documents, or information contained this report have been prepared exclusively for the 
person or entity to whom it was addressed and may not be relied upon by any other person or entity 
without the prior written consent of BC unless otherwise provided by the agreement pursuant to 
which these services were provided. 
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Appendix A: Pre-Inspection Presentations and Meeting 
Minutes 





Existing Plant Interceptor 
Condition Assessment 

City of Bend 

April 30, 2013 
 

• Technology Overview 
• Objectives 
• Access 
• Restoration 
• Schedule 
• Deliverables 

• Recommendations 

Agenda 

Brown and Caldwell 2 



• Closed-Circuit Televising 

• Digital Scanning 

• Laser 

• Sonar  

• Pipe Penetrating Radar 

• Zoom Cameras (NA) 

• Electro-Scanning (NA) 

• Gyroscopic Positioning (NA) 

Inspection Technologies 

Brown and Caldwell 3 

Closed Circuit Television (CCTV) 

• Traditional equipment  

• Pan and tilt, rotate 

• Data coded and recorded in the 
field 

• Visual (Qualitative) Assessment 
of Asset’s Condition 



New Long-Range Transporters 

Inspection Distances of 
5,000 to 8,000 feet are 
now an option for pipes 
as small as 12” 
diameter 

Float Mounted Equipment 



Digital Scanning 
Optical Visual Scanning 

Inspection above water surface in pipe 

Record of 100% of visible surface 

Advantages 

– Enhanced defect classification 

– Defects are Measurable 

– Enables future defect classification 
comparison and trend analysis 

– Manufacturers claim faster than 
CCTV 

360 degree 
scanned image 

Cylindrical scan to 
flat image 

Digital Scanning Sample Output 

2
D

 P
la

n 
Vi

ew
 o

f P
ip

el
in

e 
Observations 
highlighted on Side 
and Front View 
seen in thumbnail 
view 



Digital Manhole Scanning 

IBAK’s Panaromo MH Camera 
 Digital 3D Optoscanner 
 100% manhole scanning 
 Pan and rotate direction of view 
 Inspection speeds of  1 ft/sec 

Manhole Digital Scanning Output 

Side-Scan 
Overview 

Enlarged 
Flat View 

Virtual 
Pan & Tilt 

View

view



Laser Profiling (2D Laser) 

• Projected ring of laser light 

• Laser image in conjunction with CCTV 

• Analysis is performed on the laser light ring to build a 
digital profile via dimensional measurements 

11 

Laser Profilers 

• Separate Unit (Towed) 

• Camera Mounted 
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Geometric Measurements 

Difficult to Measure Visually 



Laser Profiling Output 

15 

Laser Benefits 
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Laser Scanning (3D Laser) 

Advantages of 3-D vs. 2-D Ring 
Laser 

Allows a time-based ranging 
analysis  

More precise defect 
measurement 

Error sources are minimized 

 

• AutoCAD and Polygon Renderings 

Laser Scanning Output 

3D Point Cloud of Pipe Geometry and Corrosion



Sonar Inspection 
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Sonar below the Water Surface 
Total Cumulative Sediment 

Capacity Loss due to Sediment 

Pipe Blockage Identification 

Pipe Shape and Gross Defects 



Limitations 
• Minimum water depth 

• Generally float-based 

• Limited resolution 

• Excel spreadsheet 
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• Typically Towed 

• Neutrally Buoyant 

• Data Logging 

Siphon Inspections 
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Combined Laser and Sonar Profiling 

23 

Laser Scanning uses light above the water surface, 
Sonar uses acoustics below the water surface

 

Multi-Sensor Output Example 
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Multi-Sensor Output Example 

• High frequency radar 

• Same principles as ground-penetrating radar 

• Non-ferrous pipes 

• Pipe wall thickness, reinforcement placement, voids 

Pipe Penetrating Radar 



• Correlation between visual and 
PPR 

• Pipe wall integrity 

• Leakage, gaskets, voids  

Results 
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• 21” to 36” diameter 

• Post processing confirmation is destructive 

• Lengths 500 LF 

Limitations 



Plant Interceptor Size and Material 

111,400 LF 
42” to 36” to 30” 

back to 36” 

8,800 LF 
36” to 42” 

back to 36” 4,900 LF 
21” and 36” 

barrels 

Option A 
• Upgrade and replace 

 

Option B 
• Structurally Renew 

 

Option C 
• Fix Critical Sections 

• Corrosion/Sulfide Control 

End Goal Drives Inspection Technologies 
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Option A:  Upgrade 

CCTV 

Sonar 

CCTV 

Option B:  Full Structural Renewal 

CCTV 
Sonar 
Laser 

CCTV 
Sonar 
Laser Sonar 



Option C:  Fix Critical Sections/Corrosion 
Control 

CCTV 
Sonar 
Select Laser 

CCTV 
Sonar 
Select Laser Sonar 

Component Inspection Technology Duration 
Manholes • Manhole Scanning 

(Frequency?) 
• Scrape and Hardness Tests 

(Frequency?) 

1 week 

Gravity Pipe • CCTV 
• Sonar (or bypass pumping) 
• Laser (2D acceptable) 

2 to 3 weeks 

Siphons • Sonar (ROV or winch-
assisted) 

1 to 2 weeks 

Inspection Recommendations 
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• Access (walkthrough completed 4/26) 

• Schedule 
• Other work 
• SSMP updates 
• Seasonal issues 

 

 

Project Constraints 

Brown and Caldwell 35 

• RedZone Robotics (Pittsburgh, PA) 

• Interactive Pipeline Inspections (Tumwater, WA) 

• AquaCoustic Remote Technologies (Vancouver, BC) 

• HydroMax USA (Louisville, KY) 

• Northwest Underwater Construction (Vancouver, WA) 

• SewerVue (Vancouver, BC) 

Inspection Firms 

Brown and Caldwell 36 



 RedZone Robotics – MSI Float 

RedZone Robotics – Responder 



HydroMax/RedZone Profiler 

 

 

AquaCoustic Remote Technologies 



 

AquaCoustic Remote Technologies 

 

SewerVue 
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Firm CCTV  Digital MH 
SScanning 

Sonar  Laser  Availability  Limitations 

RedZone   2D May/June 3D on Responder 

IPI    3D May/June Data processing 

AquaCoustic    3D Aug/Sept Tag Lines 

HydroMax   2D Aug/Sept 

Northwest 
Underwater 
Construction 

 ROV Summer Higher cost 

SewerVue  3D June/July 500’ Cable 

Summary of Inspection Firms 
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Option 
Capital 
Cost 

Inspection 
Costs 

A Upgrade $18.2M $150k 

B Full Structural Rehab $7.5M $250k 

C Fix Critical 
Sections/Corrosion Control 

$600k / 
$400k 

$215k 

Inspection Recommendations 
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Q&A 

Challenge 1: Wide variety of narrowly focused 
inspection technologies increase project complexity 



Approach to Challenge 1: Tailoring inspection 
technologies to specific project needs 
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Challenge 2: Determining remaining useful life is an 
inexact science due to limited information and project-
specific variables 



Extension of Existing Pipe Service Life 

Well-ventilated pipeline dramatically reduces H2S accumulation on inside pipe walls  
and extends useful life. 

Sulfide-based Corrosion Control 

H2S (l) H2S (l) 

H2S (I) 

H2S (g) 
H2S (g) 

H2S (g) 

Thiobacillus 
Bacteria Live in  

Thin Water Layer 

Bacteria Oxidize 
H2S to Sulfuric Acid 

Sulfate Reducing 
Bacteria Live in  

Slime Layer 

Bacteria Reduce 
Sulfate to H2S 



Challenge 1: Wide variety of narrowly focused 
inspection technologies increase project complexity 

PACP ratings assessed from a 2005 video of the plant interceptor indicate  
immediate actions are required to extend its useful life. 

Challenge 2: Determining remaining useful life is an 
inexact science due to limited information and project-
specific variables 

Obtaining accurate dimensions of the existing pipe allows optimal rehabilitation  
design using cured-in-place pipe. 



City of Salem 
Center Street Brick Sewer 
(2010) 

• 800 LF of 29”x19” using 
CCTV and 2D Laser 

• Rob Lee:  PM 
• Key Subs:  JenCourt 

employees (CCTV and 2D 
Laser) 

 

 

Use of laser data refined rehabilitation design 
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Existing Plant Interceptor 
Condition Assessment 

City of Bend 

April 30, 2013 
 

• Introductions 

• Critical Success Factors 

• Constraints 

• Hydraulic Capacity 

Agenda 

2 



The Consultant Team 

Plant Interceptor Size and Material 

111,400 LF 
42” to 36” to 30” 

back to 36” 

8,800 LF 
36” to 42” 

back to 36” 4,900 LF 
21” and 36” 

barrels 



Thorough understanding 
of condition 

Primary Critical Success Factors 

Confidence in remaining 
useful life 

Right upgrades at the 
right times 

Data integration into 
City’s system 

Secondary Success Factors 

Minimal disturbance to 
private property owners 

Appropriate level of 
inspection costs  

Any others? 

M/W/ESB 
participation? 

Coordination 
with other work 
(e.g., WRF)? 



• Access (walkthrough completed 4/26) 

• Schedule 
• Other work 
• SSMP updates 
• Seasonal issues 

 

 

Project Constraints 

Brown and Caldwell 7 

Hydraulic Capacity Understanding 

Brown and Caldwell 8 



Existing Plant Interceptor may have adequate 
capacity 

Flow Conditions 

Condition Peak Flow (MGD) PI Percent Full 

2005 (pop: 68,000) 6.2 MGD 33% 

2011 (pop: 77,000) 10 MGD 50% 

2030 (pop: 119,000) 21 MGD (extrapolated) 75% 

Build-out (pop: 238,000) 68 MGD Undersized 



 

Q&A 

Brown and Caldwell 11 
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Prepared for:   City of Bend 
Project Title: Existing Plant Interceptor Condition Assessment 
Project No.: 144338 (Bend Project #SW10AA) 
 
Purpose of Meeting: Water Reclamation Facility Siphon Access Date:  May 2, 2013 
Meeting Location: Water Reclamation Facility  
Minutes Prepared by: Dana Devin-Clarke, Brown and Caldwell (BC) 
 
Invitees: Aaron Collett, City of Bend Tom Hickman, City of Bend 
 Reese Moody, City of Bend Jeff England, City of Bend 
 Rob Lee, BC Kelly Ristoff, City of Bend 
 Dana Devin-Clarke, BC  

Meeting Minutes 

The PICA kickoff meeting occurred in two separate sessions. The morning session covered im-
portant project critical success factors, scheduling constraints and hydraulic capacity. The afternoon 
session covered inspection technologies, end goals for the inspection, and inspection recommenda-
tions. 

Morning Session: 
1. Primary Critical Success Factors (CSF) 

JE – There are 2 aspects involved in the criteria “confidence in remaining useful life” These 
include: physical condition of the pipe and hydraulic capacity. It is important to compare how 
long the pipe will last with whether the capacity of the pipe is sufficient for future population 
growth. 

AC & RM – The City wants measurable baseline data that can be used to track degradation 
of pipes over time and that can be easily converted into hard facts that can be presented to 
the City Council. When analyzing the data it would be good to take screenshots or video 
soundbytes that can also be used for public involvement later on in the process. 

TH – The recently completed flow monitoring project conducted by MSA indicates that 6 MGD 
is flowing through the interceptor. However, the SCADA at the plant indicates that only 5 
MGD is entering the WRF. This project needs to be completed in a timely fashion so that the 
roughly 1 MGD loss in flow is identified as a leak in the siphon or a problem with the flow me-
ters. 

RM – An additional idea for proactively smoothing public relations would be to identify par-
ticularly odorous manholes and install locking lids with seals. 

JE – Meet the project goals at cost. The expectation for this project is that all parties involved 
feel positive about the project and that a good product was achieved at a fair and reasonable 
price. 
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2. Secondary Critical Success Factors (CSF) 

RM – Provide a clear non-assumptive deliverable that provides a good understanding of the 
condition of the interceptor. 

TH – Create an accurate map/graphic that color codes the condition of the interceptor par-
ticularly so that the problem areas that may have pipe failure can be identified quickly. (red = 
pipe failure, green = good condition, with a gradient in the middle) 

RL – The goal will be to have a graphic that represents the structural and operational rating 
of each pipe from MH to MH. Also the data will be compiled in a manner that is easily import-
ed into Granite XP. 

AC  – Bend does not have a M/W/ESB requirement. Only if the qualifications and pricing for 
the subcontractors are equal can this be used as criteria in the decision process.  

RM – The secondary plant expansion is coming up in the summer schedule. It would be good 
to coordinate inspection of the siphon with the expansion when the siphon is already open.  

JE – Need to ensure that the field crews have extensive experience and abilities. The pipeline 
integrity must be maintained.  

AC – In the other proposals for the project, the PM was going to be onsite the whole time. It 
would be great if the BC field representative has equivalent experience and oversight. We 
want a field guy that works well with contractors but will bring any risky decisions back to the 
group to make a decision. We really want to minimize the “cowboy stuff”. It would be good to 
present a plan on what can go wrong and how to mitigate it at the field work kickoff meeting. 

RM – The riskiest will be working in the siphon. It is important to inspect the 36” first before 
tackling the 21”. 

JE – What is happens if a “catastrophic failure” is discovered with the CCTV? 

RL – Based on the 2005 data, we don’t expect anything catastrophic. However we won’t rely 
solely on the subcontractor to inform us. Each member of the team will be out in the field 
with the subcontractor over the inspection period.  

AC – Reese or Aaron will check in everyday. A sheet will be put together for appropriate chain 
of contact. 

3. Schedule Constraints 

JE – We need to establish the expectations for the schedule today. Based on the MSA data 
and corrosion in the siphon, we are afraid that the this may be a “sleeper” problem. So get-
ting started sooner is better. 

RL – Data processing always runs over. CCTV is instantaneous. Contractors always quote 
four weeks for processing of the quantitative data, but processing always takes longer. We 
need to move quickly in contacting the inspection firms as summer is their busiest time of 
year. 

AC – It would be good to complete the initial screening for CCTV completed in the early sum-
mer and it would be reasonable to receive the additional data by the end of summer. We 
should get the schedule WRF expansion and put together a schedule for the condition as-
sessment to share with the plant. 

RL – Are there any scheduling constraints that we should be aware of? The contractors will 
want to work over a 24 hour period occasionally. 

JE – Noise ordinance is typical with work allowed between 7:00 am to 7:00 pm.  
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AC – City staff will be available during the work week but should keep in mind that 
access to staff will be limited over the 4th of July 

RM – Don’t want overruns to occur into the weekends. Prefer not to do any of the 
riskier inspection work on a Friday as it is hard to get access to contractors on week-
ends in case anything goes wrong.  

AC – A detailed MH to MH schedule needs to be produced and can be put on the 
website as a first line of communication. If any loud equipment is brought on site, a 
decibel meter should be available and the property owners should be contacted for 
their schedules.   

4. Hydraulic Capacity 

RL – the current understanding of the hydraulic capacity is based on the 2007 report. Are 
there any updates?  IS the capacity of 30 mgd sufficient to support the buildout population? 

JE – We need to coordinate with the SSMP and MSA to get better numbers. 

AC – Aaron will coordinate with MSA to get updated numbers to BC.  

Afternoon Session: 
5. Inspection Technologies 

KR – The city does all its own inspection work for up to 40” pipe. Use PACP, CUES, and 1500’ 
cable. 

RL – The digital scans for manholes cannot be linked into Granite XP. However, we could 
provide screen captures that could save Bend from purchasing the proprietary software. 

RL – Laser data is important for pipe rehabilitation and developing a baseline. However, it is 
irrelevant if the pipe is upsized or replaced. So the hydraulic capacity issue may need to be 
settled before this technology is chosen. 

RM – The laser technology seems susceptible to scatter. How are outliers dealt with? 

RL – These are removed during data processing. One way to reduce cost is to wait for the 
CCTV to identify areas of concern where we can request data processing. 

RL – Are we interested in Pipe penetrating radar? 

RM – It is common to see voids outside the of the pipe zone in this region so this technology 
may not be ideal.  

AC – Are cores recommended as a replacement for PPR?  

RL – Generally, yes, assuming corrosion is uniform through multiple pipe segments. 

RL – One subcontractor can accomplish bypass pumping at a reasonable cost. What is the 
City’s view on bypass pumping? 

RM – Bypass pumping around certain 300’ to 500’ sections may be reasonable. 

AC – It is better to avoid bypass pumping and keep it simple. But if there is a case study on 
bypass pumping in this manner (4 pipes of 4”) they would be willing to look at it. 

RL – The City should think about the risks of bypass pumping, but BC will move forward as-
suming that the inspections will occur in active flow. 
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6. Inspection recommendations 

a) Manholes Recommendation – Manhole Digital Scanning and Scrape and Hardness 
Tests 

AC – To be conservative we should try to inspect all the manholes 

RM – It probably warrants looking at every MH that allows access, however, if MH 
conditions are following a trend in a certain region it would be reasonable to skip a 
few if needed. 

AC – The easement information was not found. But keep in mind some of the man-
holes were actually constructed outside of the right of way. 

KR – In the past all the property owners are really easy to deal with and he doesn’t 
foresee having any trouble getting access. 

RL – BC will contact appropriate firms and plan on inspecting every MH unless we 
run into any problem areas. The duration of MH inspections should take a week. 

b) Gravity Pipe Recommendations – CCTV, Sonar, 2D Laser 

AC – If the budget is reasonable, Bend is willing to look at 3D laser as well 

c) Siphon Recommendations – Winch or pulled Sonar 

RM – Is it possible that the plant flow was miscalculated or there is another reason 
other than a leak in the siphon for the flow discrepancy pointed out by MSA? 

RL- Definitely need to double check how the flow meters were calibrated. It is a good 
idea to put another flow meter on each end of the siphon to recheck the plant data 
before going ahead with a more expensive inspection technology to find a leak in the 
siphon if that isn’t the problem 

KR – It might be possible to demo a pulse Doppler  to recheck the flows, however, 
Bend will need to verify the data most likely using a subcontractor.  

AC – The City’s inclined to give the go ahead and use Sonar. The money is already al-
located for this inspection, but go ahead and contact a flow metering company as 
well. 

RL – BC will contact a flow metering company as well. Also does Bend have any rec-
ommendations for local contractors to use to get access to the siphon? 

AC – Will check in with Scott at the WRF for any recommendations. 

AC – What is BCs initial recommendation in terms of inspection firms? 

RL – Redzone due to their extensive experience, especially with larger distances on 
bigger park. However, we have reservations about the fact they don’t have real time 
feedback on the float. The Responder does have real-time. 

AC – It would be interesting to push back on Redzone about the responder. 

RL – BC will put together a summary cost sheet similar to a bid form and a schedule 
of availability for the subcontactors. 
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7. Final thoughts 

AC – The City needs to think about the field work pre-meeting and develop questions associ-
ated with risk. If Rob would be willing to call in for a discussion or put together a template of 
typical questions asked, it would be appreciated. 

RM – We should wait to pilot PPR until after the inspections have been completed to see if 
we can identify a problem area. 

Action Items 

• AC to get updated hydraulic capacity numbers to BC 
• BC to put together a cost spreadsheet and subcontractor schedule 
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Appendix B: Inspection Technology Memorandum





 Technical Memorandum 
 

Limitations: 
This document was prepared solely for the City of Bend in accordance with professional standards at the time the services were performed and in 
accordance with the contract between the City of Bend and Brown and Caldwell dated April 15, 2013. This document is governed by the specific 
scope of work authorized by the City of Bend; it is not intended to be relied upon by any other party except for regulatory authorities contemplated by 
the scope of work. We have relied on information or instructions provided by the City of Bend and other parties and, unless otherwise expressly 
indicated, have made no independent investigation as to the validity, completeness, or accuracy of such information.  
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Introduction 
The City of Bend’s (City) sanitary collection system provides sewer collection via a mix of gravity and pressure 
sewer system for the developed areas of the City. The collected wastewater is then transported through the 
Plant Interceptor five miles to the City’s Water Reclamation Facility. The City is planning to conduct an 
inspection on the Plant Interceptor to identify areas of required maintenance as well as any defects that may 
compromise the sewer’s future structural and operational integrity.  

Section 1: Current Inspection Technologies 
A wide variety of sewer inspection technologies are available. This section provides an overview, benefits 
and drawbacks of a few technologies that are used in gravity and pressure sewers. This information can be 
used to assist Bend in making decisions with regards to future inspections. 

1.1 Visual Inspection Methods 
Visual inspection methods are qualitative and require that the pipe contains only partial flow to allow visual 
inspection of the pipe interior. Each of these technologies utilizes a remote-control transporter (track, wheel, 
or float) with a camera mount that is coupled via a coaxial cable to a computer control system in a 
truck/van. The cable tether relays real-time visual observation data to the operator. The operator controls 
the camera and will focus, pan, tilt or zoom the camera to investigate potential defects. The operator then 
makes notes of visual observations. Multiple techologies fall within the category of visual inspection 
technolgoies and are discussed below. 

1.1.1 Traditional CCTV 
CCTV inspection is an analog video technology that is the primary technology used by most cities and utilities 
to assess sewer conditions. Due to the wide use of this technology, industry standards have been developed 
and the large number of competing contractors keeps the inspection technology economical. However, CCTV 
cannot be used to take physical measurements, is unable to provide information below the water surface 
and is limited by the cable length, usually greater than 1500 feet. 

  
Figure 1. CCTV Screenshots 
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1.1.2 Digital Pipeline Scanning 
Digital scanning is a method of inspection that uses a digital optical sensor to scan the inner surface of 
pipelines capturing multiple images per second. Once the data is processed the images are used to produce 
a high resolution video with a variety of viewing option including an unfolded view which allows use of 
measurement tools. Benefits of this technology include the high quality output that allows the ability to re-
review the data in the office as well as make measurements. Some of the drawbacks include the expense of 
these inspections, the large file size requiring increased data storage capacity and some systems cannot 
provide the true pipe shape as the images are wrapped into a perfect circular shape. The digital pipeline 
scanning can also be used for 3-D scanning of a manhole. 

   
 

Figure 2. Digital Scanner (left), 360 Degree Scanned Image (center) and Scan to Flat Image (right) 

 

1.2 Quantitative Inspection Methods 
1.2.1 Laser Profiling and Scanning 
Laser profiling and scanning is an emerging technology that is often used to supplement visual inspection 
technologies such as CCTV. Laser profiling systems, also commonly known as 2D laser profiling, consist of a 
laser wand mounted to a camera transporter. Laser profilers project a ring of laser light onto the wall of the 
pipeline in a circular pattern and geometric measurements are built from the visual interpretation of the 
data. The laser profiler can be used in low visibility conditions and provides information such as accurate 
pipeline dimensions and shape, protruding lateral length, water depth, deformations, pipe wall material loss, 
offset joint distance, and finally sediment depth measurements in dry pipes. However, the data requires 
extensive post-processing and has a high cost.  

Laser scanning, also commonly known as 3D laser scanning, uses multiple sensors to measure the time of 
flight or the time required for the laser signal to be returned back to the sensor. Laser scanning provides 
additional benefits over 2D such as reduced occurrence of misalignment within the pipe, more precise 
measurement of defects and multiple point measurement of individual points allows an averaging benefit. 
However, 3D laser scanning is more costly and results in much more cumbersome data deliverables. 

Figure 3 shows an example of laser profiling. 
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Figure 3. CCTV (Left) and CCTV with 2D Laser Profiler (Right) 

 

1.2.2 Sonar Profiling 
Sonar profiling technology is increasing in popularity and is often coupled with a visual inspection technology 
when the pipe has partial flow. Unlike visual inspection or laser profiling and scanning, sonar profiling occurs 
below the water surface and measures the speed and distance of travel of acoustic sound in water. Sonar 
profiling systems consist of a sonar emitting head mounted to a camera transporter such as a moving boat 
platform or multi-sensor inspection transporter. Similarly to the visual inspection technologies, sonar is 
normally coupled to a computer control system via a coaxial cable. Sonar profiling can provide high quality 
data when visual inspections are difficult due to high water level. Similarly to laser profiling, sonar is used to 
make measurements of pipeline dimensions and shape, protruding lateral length, water depth, defor-
mations, pipe wall material loss, offset joint distance, and finally volume of sediment deposition. Drawbacks 
to this technology include specialized post-processing of data, limited system availability in the Pacific 
Northwest, and inability to obtain precise measurements. 

Figure 4 shows examples of sonar profiling output. 

 
Figure 4. Sonar only (Left) and sonar combined with CCTV (Right) 

1.2.3 Pipe Penetrating Radar 
Pipe Penetrating Radar (PPR) employs radio waves to profile a sewer pipe. Signal penetration depth is 
dependent on the dielectric properties of the pipe and the host material and on the antenna frequency. 
Detectability of targets in the ground depends on their size, shape and orientation relative to the antennas, 
contrast with the host medium as well as external radio frequency noise and interferences. PPR can be used 
to detect pipe wall fractures, changes in material, reinforcement location and placement, presence of voids 
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outside the pipe wall, and pipe wall thickness. The primary factor determining signal penetration is the 
conductivity of the soil, therefore it is important to note that PPR works only where traditional “above 
ground” GPR does not. PPR requires proprietary software to process the data. In addition, PPR is not exact 
and requires coring and excavation to calibrate the results. 

Figure 5 shows a graphic depicting the theory of PPR. 
 

 
Figure 5. Robotic PPR sensors detect voids and measures pipe wall 

Section 2: Inspection Technology Recommendations 
The City of Bend has placed an emphasis on the obtaining high quality qualitative and quantitative data that 
can be used to assess pipe condition for future decisions. Based on this primary critical success factor the 
following technologies were recommended and selected to conduct the inspections. 
• Manhole inspections – Manhole digital scanning with scraping and hardness tests 
• Gravity Sewer Inspections- CCTV or digital scanning, sonar profiling, and laser profiling 
• Pressure Sewer Inspections – Sonar profiling 

Digital scans will be taken of each manhole. The 360 degree view will capture any visible defects within the 
manhole. The scraping and hardness tests will provide insight into the condition of the manhole walls. 
Inspection of the gravity sewer will primarily be conducted using CCTV or digital scanning with sonar profiling 
to assess the condition of the PI below the flow line. Laser data will be collected but not post-processed until 
after the review of the visual data has been completed and assessed. The laser data will be valuable both in 
confirming any visible evidence of corrosion, providing data needed for future rehabilitation design, and to 
baseline the interior dimensions of the pipe to compare against future inspections. The siphons will be 
inspected using sonar only due to full pipe nature of the siphons. 

PPR was not recommended or selected due to the wide-variability of manufacturing standards of concrete 
pipe and the need for excavation and confirmatory corings. Other developing technologies, such as Electro-
Scanning, require infeasible conditions (e.g., completely full pipes) or are not available in the diameters and 
lengths of the PI. 
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Appendix C: Property Owner Handouts





Notification of Sewer 
Inspection Work 

 
 
 

 
 
 
 
 
 
 
 
 
 

Type of Work:  Pipeline Inspections / Manhole Inspections 
 

Work to Occur:     
 
 

 
Typical Truck and Crew Performing Sewer Inspection Work 

 
Questions about the 
project? 

Questions about 
scheduling or access? 

Robert Lee 
(Primary Contact) 
Brown and Caldwell 
503-977-6625 
roblee@brwncald.com 
 
Aaron Collett 
Project Manager 
City of Bend 
541-693-2194 

John Graham  
(Primary contact) 
Field Oversight 
541-337-2186 
john.graham@nwps.info 
 
Andy Zachodni 
Field Superintendent 
RedZone Robotics 
724-462-8669 
 

 
(Please see other side for more information) 

Notification of Sewer 
Inspection Work 

 
 
 

 
 
 
 
 
 
 
 
 
 

Type of Work:  Pipeline Inspections / Manhole Inspections 
 

Work to Occur:     
 
 

As described in the information packet sent to you on June 
19, the City of Bend (City) will be conducting inspections of 
the Plant Interceptor, the City’s primary source of 
conveyance of sanitary sewage to the City’s Water 
Reclamation Facility.  

The City has retained Brown and Caldwell (BC) to assist 
with inspections. BC has hired RedZone Robotics to 
perform the inspections.  The inspections will require 
access to the sanitary sewer manholes located on or 
adjacent to your property.  The work at the manholes will 
consist of accessing the manholes with box trucks 
containing the inspection equipment (see photo on 
opposite side). There will never be a need for anyone to 
ever enter your house. 

In addition to this door hanger, you will also receive a 
courtesy phone call 24 hours in advance of the need to 
access your property to conduct the inspection work.  There 
may be the need to access your property on a two separate 
occasions, one to inspect the pipeline and other to inspect 
the manholes.  You will receive another copy of this door 
hanger and a courtesy phone call prior to that 2nd 
inspection. 

If you have any general questions regarding the project, 
please contact Rob Lee of Brown and Caldwell.  If you have 
scheduling or access questions or concerns, please contact 
John Graham.  Contact information is listed on the opposite 
side of this hanger. 

 

(Please see other side for more information) 
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City of Bend Plant Interceptor Inspection Project 

Background Information Packet 
The City of Bend’s (City) sanitary collection system provides sewer collection via a mix of gravity and 
pressure sewer system for the developed areas of the City. The collected wastewater is then transported 
through the Plant Interceptor five miles to the City’s Water Reclamation Facility. The City needs to 
conduct an inspection on the Plant Interceptor to identify areas of required maintenance as well as any 
defects that may compromise the sewer’s future structural and operational integrity.  

 
Figure 1. Three distinct components of the Bend Interceptor Sewer 

 

Overview of Inspection Process 
To accomplish this task, the City has retained a consulting engineering firm, Brown and Caldwell, to 
conduct the inspections.  Brown and Caldwell has retained inspection firms and will use several different 
inspection technologies including digital scanning, closed-circuit television (CCTV), sonar, and laser 
scanning to obtain a complete understanding of this critical pipe’s condition. Representative photos of 
the various equipment are shown in Figure 2.   
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Digital manhole scanner 

 
Float CCTV 

 
 

 
Sonar 

 
Laser 

Figure 2. Inspection equipment 

 

Digital scanning and CCTV technology take pictures above the water surface of the pipe interior 
(Figure 3). Defects within the pipe are identified by visually reviewing the video footage and/or digital 
scans.  
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CCTV 

 
Digital 

Figure 3. Examples of CCTV and digital scanning images 
 

Sonar and laser technologies can be used when portions of the pipe are submerged (Figure 4). 

 

 
Sonar 

 
Laser 

Figure 4. Images generated by sonar and laser scanning technologies 

 

Inspection activity will take up to 10 hours at each access point or manhole. At each manhole, digital 
scans will be taken of the interior to record manhole quality. In addition, a worker will enter the space to 
test the hardness of the cement within each manhole. Finally, inspection equipment will be lowered into 
the sewer system; the inspection equipment will either drive or float between manholes, while recording 
data for the length of that sewer segment. As the data is being collected, video inspection personnel 
remain in the vehicles to monitor the path of the inspection equipment as well as the quality of data. A 
winch lowering a camera into a manhole is shown in Figure 5.  
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Figure 5. Lowering equipment into sewer system 

Figure 6 shows typical trucks used for on site CCTV work. This truck and crew will need to gain access to 
the manholes and remain parked at the manhole for the duration of the inspection.  

 

 
Figure 6. CCTV trucks 

 



Background Information Packet  City of Bend Plant Interceptor Inspection Project 
 

 
5 

 

Disturbance and Restoration 
The timing of the work is aimed to be at the driest time of the year when vehicle access to the manholes 
will result in the least amount of disturbance. Figure 7 shows typical site access conditions. 

 
Figure 7. Typical manhole location conditions of the Plant Interceptor 

 

Preconstruction photos will be taken both by City representatives and the inspection firm to document 
the conditions of your property prior to commencing the work. After the work is complete, the area will be 
restored to best possible preconstruction conditions. Since inspection work is an all above-ground 
activities, restoration activities are anticipated to be relatively minor. 

If you have any concerns or questions about the project, please contact: 

 

Aaron Collett, P.E., Project Manager 

City of Bend 

541-693-2194 

Robert Lee, P.E. 

Brown and Caldwell 

503-977-6625 (office) 

503-828-7542 (mobile) 
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Appendix D: Intertie Slab Removal, Storage, and 
Replacement Specification 

 





City of Bend Plant Interceptor  Modification to 
Condition Assessment 13900-1 Existing Structures    

SECTION 13900    
 

MODIFICATION TO EXISTING STRUCTURES 
 
 
PART 1--GENERAL 
 
1.01 DESCRIPTION 
 

A. Furnish all labor, material, equipment including any associated incidentals required to 
modify the existing Plant Influent Intertie Box (Intertie Box) specified in this Section.  
Throughout the execution of this project, coordinate work so as not to interrupt 
existing operations and protect those portions of the facilities being operated by plant 
staff from dust, debris, water, sludge or other damage resulting from construction 
activities. 
 

B. Prior to initiating modification work, field verify all pertinent features of existing 
facilities, including but not limited to the Intertie Box. The Contractor is responsible 
for identifying and resolving conflicts between existing facilities and modification 
work.  Coordinate with the Owner work hour restrictions and access to the Water 
Reclamation Facility (WRF). Plan the modification work such that field verification, 
conflict identification, conflict resolution, and Engineer and Owner approval are 
accomplished prior to initiating modification work in the field. 

 
1.02 SUBMITTALS 
 

A. Submit a detailed plan outlining all work activities including proposed works hours 
and locations of ingress egress, any proposed modifications to the actual Intertie Box 
for the purposes of conducting the inspections, and proposed methods for removing, 
storing and protecting, and replacing the Intertie Box top slab. Include in the plan 
methods of restricting unauthorized access to the Intertie Box while the top slab is 
removed, and contingency plans in the case of heavy rainfall while the Intertie Box is 
uncovered. The plan must be submitted to the Engineer for approval prior to 
conducting any work. 

 
 
PART 2--PRODUCTS 
 
2.01 TOPSLAB HYDROPHILIC WATERSTOP SEALANT  
 

A. Technical data sheet on proposed sealant.  Sealant shall be a gunnable mastic 
hydrophilic waterstop suitable for being placed between existing concrete interfaces. 
Sealant shall be DeNeef SwellSeal WA, or approved equal.  
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PART 3--EXECUTION 
 
3.01 GENERAL STRUCTURAL MODIFICATIONS 
 

A. Perform all work, herein specified or as necessary to permit completion of the 
inspection work.  The Work shall include removing the Intertie Box top slab, storing 
and protecting the slab adjacent to the structure, and resealing and replacing the slab 
after the inspection work has been completed.  

 
3.02 SIPHON ACCESS STRUCTURE   
 

A. The Intertie Box top slab is approximately 9’10” x 6’ x 1’.  Four lifting eyes are 
available for removing the top slab. The structure is depicted in Figures 1-4. Figure 5 
(included at the end of this Section) is an overall plan view showing the location of 
the Intertie Box relative to the WRF grounds.  
 

 

 
Figure 1.  Plan View of the Intertie Box 
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Figure 2.  Cross-sections of the Intertie Box 

 
 

 
Figure 3.  Detail of Intertie Box Top Slab Interface with Ledge 
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Figure 4.  Photo of Intertie Box 

 
3.03 TOP SLAB REMOVAL AND PROTECTION 
 

A. Use existing lifting eyes to remove top slab. Other means of attaching equipment to 
the top slab will not be allowed unless authorized in writing by the Owner.   

 
B. Store and protect top slab for the duration of the inspection work.     
 
C. Restrict access to the Intertie Box in a manner approved by the Owner at all times 

while the top slab is removed.   
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3.04 TOP SLAB REPLACEMENT 
 

A. Anchors placed in existing concrete shall be stainless steel and cut flush and covered 
with metallic aggregate grout, Masters Builders Embeco 636, or equal, cementitious 
or epoxy grout after completion of modification work.  All loose or unsound material 
adjacent to the opening shall be removed and, if necessary, replaced with new 
material. 

 
B. Remove all loose or unsound material and apply two continuous 1/2-inch beads of 

hydrophilic sealant all around on the Intertie Box ledge in accordance with Figure 3. 
 

C. Prior to replacing lid, the Owner must provide approval of the acceptability of the 
existing structure to receive the lid.   

 
3.05 FINAL INSPECTION 
 

A. A final visual inspection will be made by the Engineer after replacement of the top 
slab. Any deficiencies evident will be marked and Contractor shall repair such 
deficiencies.  
 

B. Upon successful replacement of the top slab, remove surplus materials, protective 
coverings, and accumulated rubbish. Restore any impacted areas to the satisfaction of 
the Owner. 

 
 

PART 4--MEASUREMENT AND PAYMENT 
 
4.01 GENERAL 
 

A. The work shall be conducted under a time and materials basis for all labor and 
equipment specifically for the removal, storage and protection, and replacement of 
the top slab. Labor related to the inspection work is included in the unit costs for the 
inspection and will not be counted.   

 
 

**END OF SECTION** 
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475.2ft General Observation - Corrosion to 1"449.8ft General Observation - Corrosion to 1.0"

449.8ft General Observation - Corrosion to 1.0"

487ft Maximum Corrosion - To 1.5"
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Observation Report

525.6ft General Observation - Corrosion to 1.2"499.7ft General Observation - Corrosion to 1.2" 549.9ft General Observation - Corrosion to 1.2"

549.9ft General Observation - Corrosion to 1.2" 574.8ft General Observation - Corrosion to 0.9"
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General Observation399.8

 Corrosion to 0.3"General Observation 

225

250.1

 Corrosion to 0.5"

374.8

450

 Corrosion to 0.3"General Observation 474.8

General Observation 

 Corrosion to0.3"General Observation 425.1

 Corrosion to 0.7"

General Observation149.8

 Spalling throughoutPoint of Interest 2.3

General Observation 

General Observation2.3

CMH000176Beginning of Inspection1.6 ft

Maximum Corrosion 

 Corrosion to 0.6"General Observation 199.9

 To 0.8"196.8

 Corrosion to 0.6"General Observation 175.2

300

 Corrosion3D Laser Sonar Scan 315

General Observation 

324.8

General Observation 

General Observation

 Corrosion to 0.6"

 Corrosion to 0.4"

 Corrosion to 0.2"General Observation 524.8

274.7

General Observation 499.8

General Observation349.9

 Corrosion to 0.5"General Observation 

General Observation49.9

75.3

24.8  Corrosion to 0.3"General Observation 

 Corrosion to 0.1"

124.9

General Observation 

General Observation  Corrosion to 0.1"

General Observation99.9

 Corrosion to 0.7"

Material

 31 

30 in Circle

Reinforced Concrete Pipe

Downstream

CMH000176 - CMH000207

CMH000176

CMH000207

545.5 ft

Asset Number

Size & Shape

Match to ReferenceSurvey Direction

Upstream MH

Downstream MH

CommentDistance

CMH000176 - CMH000207OVERVIEW -

Observation

C
M

H
0
0
0
1
7
6
 -
 C

M
H
0
0
0
2
0
7



General Observation

CMH000207556.4 ft End of Inspection
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 ø30"
Size 
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Size & Shape

Match to Reference

 32 

30 in Circle

545.5 ft

Reinforced Concrete Pipe

Asset Number

MaterialUpstream MH

Downstream MH

Survey Direction

CMH000176 - CMH000207

OVERVIEW - CMH000176 - CMH000207

CommentObservationDistance

C
M

H
0
0
0
1
7
6
 -
 C

M
H
0
0
0
2
0
7



Asset Number

Survey Direction
CMH000207

545.5 ftDate Installed
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*
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Observation Report

2.3ft General Observation 2.3ft General Observation

49.9ft General Observation24.8ft General Observation - Corrosion to 0.3"

2.3ft Point of Interest - Spalling throughout

75.3ft General Observation - Corrosion to 0.7"
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Observation Report

99.9ft General Observation 124.9ft General Observation - Corrosion to 0.1"

175.2ft General Observation - Corrosion to 0.6"149.8ft General Observation

149.8ft General Observation

196.8ft Maximum Corrosion - To 0.8"
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Observation Report

199.9ft General Observation - Corrosion to 0.6" 225ft General Observation - Corrosion to 0.5"

300ft General Observation - Corrosion to 0.6"274.7ft General Observation - Corrosion to 0.1"

250.1ft General Observation

300ft General Observation - Corrosion to 0.6"
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Observation Report

315ft 3D Laser Sonar Scan - Corrosion 324.8ft General Observation - Corrosion to 0.5"

399.8ft General Observation374.8ft General Observation - Corrosion to 0.3"

349.9ft General Observation

425.1ft General Observation - Corrosion to0.3"
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Observation Report

450ft General Observation - Corrosion to 0.7" 450ft General Observation - Corrosion to 0.7"

524.8ft General Observation - Corrosion to 0.2"499.8ft General Observation - Corrosion to 0.4"

474.8ft General Observation - Corrosion to 0.3"

545.5ft Match to Reference Shape and Size - ø30"
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Observation Report

549.9ft General Observation

-1.7in

1.7in

1.1in

0.6in

0in

-0.6in

-1.1in

3
9

CMH000176 - CMH000207



 Corrosion to 0.4"General Observation 349.8

 Corrosion to 0.5"General Observation 324.8

200

 Corrosion to 0.7"

CMH000175End of Inspection418.7 ft

General Observation 400

 Corrosion to 0.7"General Observation 375.8

 Corrosion to0.3"General Observation 125

Size 

 Corrosion to 1.0"General Observation 100.1

CMH000177Beginning of Inspection4 ft

 Corrosion to 0.6"

 Corrosion to 0.8"General Observation 175.1

136.5 Match to Reference Shape and 

General Observation 149.8

 ø36"

 Corrosion to 0.8"250.1

General Observation 

275.3

 Corrosion to 0.5"General Observation 225.3

 Corrosion to 0.7"

General Observation 

 Pipe Overview3D Laser Sonar Scan 320.1

 Corrosion to 0.7"300

 Corrosion to 0.7"General Observation 

General Observation 

 Corrosion to 0.7"General Observation 25.3

50

General Observation  Corrosion to 0.7"5

General Observation  Corrosion to 0.8"

General Observation 

75.2

 To 1.2"Maximum Corrosion 72.2

 Corrosion to 0.8"
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Asset Number

Survey Direction
CMH000175

136.5 ftDate Installed
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*
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Observation Report

5ft General Observation - Corrosion to 0.7" 5ft General Observation - Corrosion to 0.7"

72.2ft Maximum Corrosion - To 1.2"50ft General Observation - Corrosion to 0.8"

25.3ft General Observation - Corrosion to 0.7"

75.2ft General Observation - Corrosion to 0.8"
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Observation Report

100.1ft General Observation - Corrosion to 1.0" 125ft General Observation - Corrosion to0.3"

149.8ft General Observation - Corrosion to 0.6"149.8ft General Observation - Corrosion to 0.6"

136.5ft Match to Reference Shape and Size - ø36"

175.1ft General Observation - Corrosion to 0.8"
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Observation Report

200ft General Observation - Corrosion to 0.7" 225.3ft General Observation - Corrosion to 0.5"

300ft General Observation - Corrosion to 0.7"275.3ft General Observation - Corrosion to 0.7"

250.1ft General Observation - Corrosion to 0.8"

300ft General Observation - Corrosion to 0.7"
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Observation Report

320.1ft 3D Laser Sonar Scan - Pipe Overview 324.8ft General Observation - Corrosion to 0.5"

400ft General Observation - Corrosion to 0.7"375.8ft General Observation - Corrosion to 0.7"

349.8ft General Observation - Corrosion to 0.4"

400ft General Observation - Corrosion to 0.7"
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 Corrosion to 1.1"General Observation 49.8

61.9 Maximum Corrosion 

 Corrosion to 0.8"General Observation 24.6

 Corrosion to 1.0"General Observation 

 Corrosion to 0.8"General Observation 249.9

 Corrosion to 1"225

 To 1.8"

General Observation 

 Corrosion to 1.2"

 Corrosion to 1.3"General Observation 125.7
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General Observation 

General Observation 99.8

 Corrosion to 1.2"General Observation 75.2

CMH000178Beginning of Inspection4.3 ft
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149.8

 Corrosion to 1.1"General Observation 175.3

 Corrosion to 0.8"

325.3

 Corrosion to 1.0"General Observation 350

 Corrosion to 0.8"

 Corrosion to 0.8"

General Observation  Corrosion to 0.9"

 Corrosion to 1.0"

 Corrosion to 1"General Observation 425.6

General Observation 399.7

 Corrosion to 0.9"General Observation 375.2

3D Laser Sonar Scan 

449.9

 Corrosion to 0.9"General Observation 299.9

General Observation 

 Pipe Overview287.2

General Observation 

 Corrosion to 0.9"General Observation 275.1

General Observation 
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 Corrosion to 1.2"

 Corrosion to 1.0"
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Downstream
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590.4 ft

575.1 General Observation  Corrosion to 0.8"

End of Inspection CMH000177

 Corrosion to 1.0"General Observation 550

525.2 General Observation  Corrosion to 0.8"

Asset Number

Reinforced Concrete Pipe
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36 in
Material
Diameter
Length

18 July 2013

CMH000178 - CMH000177

464.5 ft

CMH000177
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Observation Report

61.9ft Maximum Corrosion - To 1.8"

5.1ft General Observation - Corrosion to 1.0"

49.8ft General Observation - Corrosion to 1.1" 75.2ft General Observation - Corrosion to 1.2"

24.6ft General Observation - Corrosion to 0.8"5.1ft General Observation - Corrosion to 1.0"
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Observation Report

99.8ft General Observation - Corrosion to 1.2" 125.7ft General Observation - Corrosion to 1.3"

175.3ft General Observation - Corrosion to 1.1"149.8ft General Observation - Corrosion to 0.8"

149.8ft General Observation - Corrosion to 0.8"

199.8ft General Observation - Corrosion to 0.8"
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Observation Report

225ft General Observation - Corrosion to 1" 249.9ft General Observation - Corrosion to 0.8"

299.9ft General Observation - Corrosion to 0.9"287.2ft 3D Laser Sonar Scan - Pipe Overview

275.1ft General Observation - Corrosion to 0.9"

299.9ft General Observation - Corrosion to 0.9"
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Observation Report

325.3ft General Observation - Corrosion to 0.9" 350ft General Observation - Corrosion to 1.0"

425.6ft General Observation - Corrosion to 1"399.7ft General Observation - Corrosion to 1.0"

375.2ft General Observation - Corrosion to 0.9"

449.9ft General Observation - Corrosion to 1.0"
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Observation Report

449.9ft General Observation - Corrosion to 1.0" 464.5ft Match to Reference Shape and Size - ø36"

525.2ft General Observation - Corrosion to 0.8"499.7ft General Observation - Corrosion to 0.8"

474.6ft General Observation - Corrosion to 1.2"

550ft General Observation - Corrosion to 1.0"
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Observation Report

575.1ft General Observation - Corrosion to 0.8"
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 Corrosion to 0.5"

 Corrosion to 0.7"General Observation 49.9

74.6

General Observation 24.8

 Corrosion to 0.9"General Observation 3

 Corrosion to 0.6"General Observation 249.8

 Corrosion to 0.8"General Observation 

 Corrosion to 0.7"

General Observation 

99.8

 Corrosion to 0.9"General Observation 

225.1

175.2

 Corrosion to 0.9"General Observation 149.9

 Corrosion to 0.7"General Observation 125.3
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General Observation 
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 Corrosion to 0.9"General Observation 200
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 Corrosion to 0.9"General Observation 375.3

3D Laser Sonar Scan 
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General Observation 349.8

 Pipe Overview

475.2

 Corrosion to 0.9"General Observation 449.8

399.7

 Corrosion to 1"General Observation 425.3

 Corrosion to 1.0"

299.8

 Corrosion to 1"General Observation 325.1

General Observation 

540.7

 Corrosion to 0.7"General Observation 275.2

 Corrosion to 0.9"

 Corrosion to 0.9"General Observation 524.9

 Corrosion to 0.7"
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CMH000179 - CMH000178

CMH000178

Asset Number
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650

624.8 General Observation  Corrosion to 0.8"

CMH000178

General Observation  Corrosion to 1.1"

667.7 ft End of Inspection

 To 1.3"

575 General Observation 

599.7 General Observation  Corrosion to 1.0"

 Corrosion to 1"

550 General Observation  Corrosion to 1.0"

Maximum Corrosion 550.9

Upstream MH
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Observation Report

3ft General Observation - Corrosion to 0.9" 3ft General Observation - Corrosion to 0.9"

74.6ft General Observation - Corrosion to 0.9"49.9ft General Observation - Corrosion to 0.7"

24.8ft General Observation - Corrosion to 0.5"

99.8ft General Observation - Corrosion to 0.7"
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Observation Report

125.3ft General Observation - Corrosion to 0.7" 149.9ft General Observation - Corrosion to 0.9"

200ft General Observation - Corrosion to 0.9"175.2ft General Observation - Corrosion to 1"

149.9ft General Observation - Corrosion to 0.9"

218.4ft Match to Reference Shape and Size - ø42"
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Observation Report

225.1ft General Observation - Corrosion to 0.8"

299.8ft General Observation - Corrosion to 0.9"

275.2ft General Observation - Corrosion to 0.7"

299.8ft General Observation - Corrosion to 0.9"

249.8ft General Observation - Corrosion to 0.6"

325.1ft General Observation - Corrosion to 1"
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Observation Report

349.8ft General Observation - Corrosion to 1.0" 375.3ft General Observation - Corrosion to 0.9"

449.8ft General Observation - Corrosion to 0.9"425.3ft General Observation - Corrosion to 1"

399.7ft General Observation - Corrosion to 1.0"

449.8ft General Observation - Corrosion to 0.9"
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Observation Report

475.2ft General Observation - Corrosion to 0.7" 500ft General Observation - Corrosion to 0.9"

550ft General Observation - Corrosion to 1.0"540.7ft 3D Laser Sonar Scan - Pipe Overview

524.9ft General Observation - Corrosion to 0.9"

550.9ft Maximum Corrosion - To 1.3"
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Observation Report

599.7ft General Observation - Corrosion to 1.0"

624.8ft General Observation - Corrosion to 0.8"

575ft General Observation - Corrosion to 1"

650ft General Observation - Corrosion to 1.1"

599.7ft General Observation - Corrosion to 1.0"
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374.9

 Corrosion to 0.9"General Observation 350

 Corrosion to 1"

 Pipe Overview3D Laser Sonar Scan 337.9

 Corrosion to 1.3"

 Corrosion to 1.7"General Observation 4

 To 2.0"Maximum Corrosion 

General Observation 

 Corrosion to 0.9"General Observation 399.9

2.1

 Corrosion to 0.9"General Observation 149.9

 Corrosion to 0.9"General Observation 

General Observation 

 Corrosion to 0.8"General Observation 
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200.1

Size 
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General Observation 

 Corrosion to 1.1"General Observation 175.3
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 Corrosion to 0.9"

 Corrosion to 0.8"General Observation 425

General Observation 

 Corrosion to 0.8"

449.7

 SpallingPoint of Interest 295.3

299.8

CMH000179End of Inspection488.4 ft

 Corrosion to 0.8"General Observation 475

 Corrosion to 0.8"General Observation 

 Corrosion to 0.9"

50

 Corrosion to 1"General Observation 75

General Observation 

General Observation 

 Corrosion to 0.7"General Observation 25

 Corrosion to 1.0"

275.3

 Corrosion to 0.8"General Observation 249.8

 ø42"
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225.3 General Observation  Corrosion to 1"

Material

Size & Shape
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Downstream MH
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Match to Reference
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Diameter

18 July 2013

CMH000180 - CMH000179Asset Number

Material
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Operator
Match to ReferenceDate Installed
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Observation Report

4ft General Observation - Corrosion to 1.7"

50ft General Observation - Corrosion to 1.0"

4ft General Observation - Corrosion to 1.7"

25ft General Observation - Corrosion to 0.7" 75ft General Observation - Corrosion to 1"

2.1ft Maximum Corrosion - To 2.0"

-1.5in

-0.7in

0in

0.7in

1.5in

2.2in

-2.2in

6
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CMH000180 - CMH000179



Observation Report

99.9ft General Observation - Corrosion to 0.8" 125.1ft General Observation - Corrosion to 0.9"

175.3ft General Observation - Corrosion to 1.1"149.9ft General Observation - Corrosion to 0.9"

149.9ft General Observation - Corrosion to 0.9"

200.1ft General Observation - Corrosion to 0.9"
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Observation Report

216.8ft Match to Reference Shape and Size - ø42" 225.3ft General Observation - Corrosion to 1"

295.3ft Point of Interest - Spalling275.3ft General Observation - Corrosion to 0.8"

249.8ft General Observation - Corrosion to 0.8"

299.8ft General Observation - Corrosion to 0.9"
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-0.7in

0in
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Observation Report

299.8ft General Observation - Corrosion to 0.9" 324.9ft General Observation - Corrosion to 1.3"

350ft General Observation - Corrosion to 0.9" 399.9ft General Observation - Corrosion to 0.9"

337.9ft 3D Laser Sonar Scan - Pipe Overview

374.9ft General Observation - Corrosion to 1"
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0in
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Observation Report

425ft General Observation - Corrosion to 0.8" 449.7ft General Observation - Corrosion to 0.8" 449.7ft General Observation - Corrosion to 0.8"

475ft General Observation - Corrosion to 0.8"
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25.3

 Corrosion to 0.8"General Observation 425.2

449.8 General Observation 

 Corrosion to 0.8"General Observation 399.8

 ø42"
Size 

 Corrosion to 1.0"5

 Corrosion to 0.6"General Observation 475

 Corrosion to 0.8"

General Observation 149.9

 Corrosion to 1.1"General Observation 125.3

Match to Reference Shape and 

 Corrosion to 0.9"General Observation 

CMH000181Beginning of Inspection1.9 ft

General Observation 

 Corrosion to 0.8"General Observation 225.3

 Corrosion to 0.5"

 Corrosion to 0.7"

200.1

 Corrosion to 0.9"General Observation 175.1

360.2

General Observation 

 Corrosion to 0.9"General Observation 349.8

 Corrosion to 0.9"General Observation 

 Corrosion to 1"

 Corrosion to 0.7"General Observation 299.8

General Observation 

324.8

 Pipe Overview3D Laser Sonar Scan 539.7

 Corrosion to 0.7"General Observation 525.1

 Corrosion to 0.7"General Observation 499.9

 To 1.3"Maximum Corrosion 

General Observation 

67.7

 Corrosion to 1.0"General Observation 50

 Corrosion to 1.1"

General Observation 250.1

75

 Corrosion to 1.2"

275.7

100.1

 Corrosion to 1.1"General Observation 

Reinforced Concrete Pipe

Match to Reference

CMH000180 Size & Shape

Downstream 360.2 ft

42 in Circle

CMH000181 MaterialUpstream MH

Downstream MH

Survey Direction

CMH000181 - CMH000180
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CMH000181 - CMH000180
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 Corrosion to 0.8"General Observation 624.9

 Corrosion to 0.7"

 Corrosion to 0.8"General Observation 

549.8

599.9

 Corrosion to 0.7"General Observation 575.2

General Observation 

 Corrosion to 1.3"General Observation 

674.9 ft End of Inspection CMH000180

674.4

 Corrosion to 0.6"General Observation 649.7
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42 in Circle

360.2 ft

Reinforced Concrete Pipe

Downstream

CMH000181

CMH000180

Match to Reference

Material
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Survey Direction
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42 in
Material
Diameter
Length

18 July 2013

CMH000181 - CMH000180

360.2 ft

CMH000180

 73 

675 ft

ShapeDownstreamSurvey Direction

CMH000181

Circle
*

Operator
Match to Reference

Reinforced Concrete Pipe

Date Profiled

Asset Number

Date Installed

Downstream MH
Upstream MH

1 cubic feet
14 in
0 inAverage Debris Depth

Average Water Level
Debris Volume

* The match to reference is the point that best indicates the shape and size of the original condition of the pipe.

Observations

Inspection Distance (ft)

CMH000181 - CMH000180

Debris Graph
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Observation Report

50ft General Observation - Corrosion to 1.0"

5ft General Observation - Corrosion to 1.0"

67.7ft Maximum Corrosion - To 1.3" 75ft General Observation - Corrosion to 1.1"

5ft General Observation - Corrosion to 1.0" 25.3ft General Observation - Corrosion to 1.1"
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Observation Report

100.1ft General Observation - Corrosion to 0.9" 125.3ft General Observation - Corrosion to 1.1"

175.1ft General Observation - Corrosion to 0.9"149.9ft General Observation - Corrosion to 0.7"

149.9ft General Observation - Corrosion to 0.7"

200.1ft General Observation - Corrosion to 0.5"
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Observation Report

250.1ft General Observation - Corrosion to 1.2"225.3ft General Observation - Corrosion to 0.8"

299.8ft General Observation - Corrosion to 0.7" 324.8ft General Observation - Corrosion to 0.9"299.8ft General Observation - Corrosion to 0.7"

275.7ft General Observation - Corrosion to 1"
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Observation Report

349.8ft General Observation - Corrosion to 0.9"

425.2ft General Observation - Corrosion to 0.8" 449.8ft General Observation - Corrosion to 0.8" 449.8ft General Observation - Corrosion to 0.8"

399.8ft General Observation - Corrosion to 0.8"360.2ft Match to Reference Shape and Size - ø42"
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Observation Report

475ft General Observation - Corrosion to 0.6" 499.9ft General Observation - Corrosion to 0.7"

549.8ft General Observation - Corrosion to 0.7"539.7ft 3D Laser Sonar Scan - Pipe Overview

525.1ft General Observation - Corrosion to 0.7"

575.2ft General Observation - Corrosion to 0.7"
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Observation Report

599.9ft General Observation - Corrosion to 0.8"

649.7ft General Observation - Corrosion to 0.6"

624.9ft General Observation - Corrosion to 0.8"

674.4ft General Observation - Corrosion to 1.3"

599.9ft General Observation - Corrosion to 0.8"
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199.9

 Corrosion to 0.8"General Observation 174.9

 Corrosion to 1.0"

 Corrosion to 1.0"General Observation 149.9

 Corrosion to 0.8"General Observation 275.6

 Corrosion to 1.0"

General Observation 

249.8

125.6

General Observation 225.3

General Observation 

 Corrosion to 1.1"

 Corrosion to 1"General Observation 25

 Corrosion to 0.9"

General Observation 

General Observation 4

CMH000183Beginning of Inspection1 ft

 Corrosion to 0.9"General Observation 99.8

50.1

 Corrosion to 0.8"General Observation 75.2

 Corrosion to 1.0"

General Observation 

 Corrosion to 0.9"

 Corrosion to 0.9"

 Corrosion to 1"

474.7

General Observation 

General Observation 449.8

 Corrosion to 0.7"General Observation 425.2

 Corrosion to 0.9"General Observation 550

500

 Corrosion to 0.9"General Observation 525.2

 Corrosion to 1.0"

324.9

 Corrosion to 0.8"General Observation 350.1

General Observation 

General Observation 

 Corrosion to 0.8"General Observation 300.1

 Corrosion to 1.2"

 Corrosion to 0.9"399.8

 Corrosion to 0.8"

353

General Observation 

General Observation 

Match to Reference Shape and  ø42"

375.1

Size 

Match to Reference

Size & Shape

Asset Number

CMH000181

Material
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Survey Direction

Downstream MH

Upstream MH CMH000183
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Distance Comment
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 Corrosion to 0.9"General Observation 574.7

593.8

 Pipe Overview3D Laser Sonar Scan 568.5

 To 1.6"Maximum Debris 563.8

Maximum Corrosion 

CMH000181End of Inspection617.8 ft

 To 1.3"

599.7 General Observation  Corrosion to 1.2"

CMH000181

Asset Number

Match to Reference

Size & Shape

Material

CMH000183 - CMH000181

Survey Direction

Downstream MH

Upstream MH CMH000183

Downstream
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42 in Circle

353 ft

Reinforced Concrete Pipe

Distance Comment
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42 in
Material
Diameter
Length

18 July 2013

CMH000183 - CMH000181

353 ft

CMH000181

 82 

618 ft

ShapeDownstreamSurvey Direction

CMH000183

Circle
*

Operator
Match to Reference

Reinforced Concrete Pipe

Date Profiled

Asset Number

Date Installed

Downstream MH
Upstream MH

1 cubic feet
13 in
0 inAverage Debris Depth

Average Water Level
Debris Volume

* The match to reference is the point that best indicates the shape and size of the original condition of the pipe.

Observations

Inspection Distance (ft)

CMH000183 - CMH000181

Debris Graph
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Observation Report

4ft General Observation - Corrosion to 1.1" 4ft General Observation - Corrosion to 1.1"

75.2ft General Observation - Corrosion to 0.8"50.1ft General Observation - Corrosion to 1.0"

25ft General Observation - Corrosion to 1"

99.8ft General Observation - Corrosion to 0.9"
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Observation Report

125.6ft General Observation - Corrosion to 0.9" 149.9ft General Observation - Corrosion to 1.0"

199.9ft General Observation - Corrosion to 1.0"174.9ft General Observation - Corrosion to 0.8"

149.9ft General Observation - Corrosion to 1.0"

225.3ft General Observation - Corrosion to 1"
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Observation Report

275.6ft General Observation - Corrosion to 0.8"249.8ft General Observation - Corrosion to 1.0"

324.9ft General Observation - Corrosion to 1.2" 350.1ft General Observation - Corrosion to 0.8"

300.1ft General Observation - Corrosion to 0.8"

300.1ft General Observation - Corrosion to 0.8"

-2.2in
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Observation Report

353ft Match to Reference Shape and Size - ø42" 375.1ft General Observation - Corrosion to 0.8"

449.8ft General Observation - Corrosion to 0.9"425.2ft General Observation - Corrosion to 0.7"

399.8ft General Observation - Corrosion to 0.9"

449.8ft General Observation - Corrosion to 0.9"
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Observation Report

474.7ft General Observation - Corrosion to 0.9" 500ft General Observation - Corrosion to 1.0"

563.8ft Maximum Debris - To 1.6"550ft General Observation - Corrosion to 0.9"

525.2ft General Observation - Corrosion to 0.9"

568.5ft 3D Laser Sonar Scan - Pipe Overview
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Observation Report

574.7ft General Observation - Corrosion to 0.9" 593.8ft Maximum Corrosion - To 1.3" 599.7ft General Observation - Corrosion to 1.2"

599.7ft General Observation - Corrosion to 1.2"
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375.4

 Corrosion to 0.7"General Observation 399.8

General Observation 

 Corrosion to 0.8"General Observation 350.1

 Corrosion to 0.9"

General Observation 

 Corrosion to 1.0"General Observation 

475.5

 Corrosion to 1.0"

 Corrosion to 0.8"

449.8

 Corrosion to 1"General Observation 424.6

174.7

 Corrosion to 1.0"General Observation 150.1

10

CMH000184Beginning of Inspection9.4 ft

General Observation 

General Observation 224.8

 Corrosion to 0.9"General Observation 

General Observation  Corrosion to 1.4"

 To 1.7"Maximum Corrosion 183.5

200.1

Match to Reference Shape and 

General Observation 325.1

 Corrosion to 0.9"General Observation 299.8

 Corrosion to 0.9"General Observation 275.2

 ø42"
Size 

 Corrosion to 0.7"General Observation 500

 Corrosion to 0.6"

 Pipe Overview3D Laser Sonar Scan 487.9

 Corrosion to 0.8"

 Corrosion to 1.2"General Observation 75.5

 Corrosion to 1.2"50

273.4

 Corrosion to 1"General Observation 25.3

General Observation 

General Observation 

 Corrosion to 1.2"249.8

 Corrosion to 1"

General Observation 

99.9 General Observation 

124.7

 Corrosion to 1.1"

42 in Circle

Reinforced Concrete Pipe

273.4 ft

 89 
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Size & Shape

Material
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 Corrosion to 0.9"General Observation 524.6

575.2 General Observation 

 Corrosion to 1.1"General Observation 550

728.1 ft

 Corrosion to 1"

724.9 General Observation  Corrosion to 0.9"

End of Inspection CMH000183

674.8 General Observation  Corrosion to 0.9"

 Corrosion to 1.0"General Observation 

699.9 General Observation  Corrosion to 0.7"

625.1

600 General Observation  Corrosion to 1.0"

General Observation  Corrosion to 1"

649.7

Downstream

 90 

42 in Circle

Reinforced Concrete PipeCMH000184

CMH000183

273.4 ft

Asset Number

Downstream MH

Upstream MH

CMH000184 - CMH000183
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Distance Comment
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42 in
Material
Diameter
Length

18 July 2013

CMH000184 - CMH000183

273.4 ft

CMH000183

 91 

729 ft

ShapeDownstreamSurvey Direction

CMH000184

Circle
*

Operator
Match to Reference

Reinforced Concrete Pipe

Date Profiled

Asset Number

Date Installed

Downstream MH
Upstream MH

0 cubic feet
12 in
0 inAverage Debris Depth

Average Water Level
Debris Volume

* The match to reference is the point that best indicates the shape and size of the original condition of the pipe.

Observations

Inspection Distance (ft)
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Observation Report

75.5ft General Observation - Corrosion to 1.2"

10ft General Observation - Corrosion to 1.0"

99.9ft General Observation - Corrosion to 1.1"

25.3ft General Observation - Corrosion to 1"10ft General Observation - Corrosion to 1.0"

50ft General Observation - Corrosion to 1.2"
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Observation Report

124.7ft General Observation - Corrosion to 1" 150.1ft General Observation - Corrosion to 1.0"

183.5ft Maximum Corrosion - To 1.7"174.7ft General Observation - Corrosion to 1.4"

150.1ft General Observation - Corrosion to 1.0"

200.1ft General Observation - Corrosion to 0.9"
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Observation Report

224.8ft General Observation - Corrosion to 0.8" 249.8ft General Observation - Corrosion to 1.2"

299.8ft General Observation - Corrosion to 0.9"275.2ft General Observation - Corrosion to 0.9"

273.4ft Match to Reference Shape and Size - ø42"

299.8ft General Observation - Corrosion to 0.9"
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Observation Report

325.1ft General Observation - Corrosion to 0.6" 350.1ft General Observation - Corrosion to 0.8"

424.6ft General Observation - Corrosion to 1"399.8ft General Observation - Corrosion to 0.7"

375.4ft General Observation - Corrosion to 0.9"

449.8ft General Observation - Corrosion to 1.0"
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Observation Report

449.8ft General Observation - Corrosion to 1.0" 475.5ft General Observation - Corrosion to 0.8"

524.6ft General Observation - Corrosion to 0.9"500ft General Observation - Corrosion to 0.7"

487.9ft 3D Laser Sonar Scan - Pipe Overview

550ft General Observation - Corrosion to 1.1"
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Observation Report

575.2ft General Observation - Corrosion to 1" 600ft General Observation - Corrosion to 1.0"

649.7ft General Observation - Corrosion to 1.0"625.1ft General Observation - Corrosion to 1"

600ft General Observation - Corrosion to 1.0"

674.8ft General Observation - Corrosion to 0.9"
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Observation Report

699.9ft General Observation - Corrosion to 0.7" 699.9ft General Observation - Corrosion to 0.7" 724.9ft General Observation - Corrosion to 0.9"
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 Corrosion to 0.9"

5.3

 Corrosion to 1.5"General Observation 375

392.4

General Observation 349.8

 Corrosion to 1.1"General Observation 324.8

 Corrosion to 0.9"General Observation 1

-0.1 ft Beginning of Inspection

399.7

 Pipe Overview3D Laser Sonar Scan 

125.3

 Corrosion to 0.7"General Observation 100.1

 Corrosion to 1"General Observation 75.5

 Corrosion to 1.0"

CMH000185

 Corrosion to 0.8"General Observation 299.8

 ø42"
Size 

Match to Reference Shape and 

General Observation  Corrosion to 0.7"

 Corrosion to 0.8"General Observation 149.9

166

 Corrosion to 1.0"

 Corrosion to 0.9"General Observation 425.1

Maximum Corrosion 

 Corrosion to 1"General Observation 275.1

 Corrosion to 0.9"

CMH000184End of Inspection486.6 ft

 Corrosion to 0.8"General Observation 475.2

 Corrosion to 0.7"General Observation 449.8

175.4

General Observation 

General Observation 

General Observation 

50

 Corrosion to 0.5"General Observation 25.5

 To 1.7"

General Observation 

 Corrosion to 0.7"

 Corrosion to 1.1"General Observation 225

250

 Corrosion to 0.9"199.8 General Observation 

Downstream MH CMH000184

Match to Reference

Size & Shape

Material

Survey Direction

Upstream MH CMH000185

Asset Number
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42 in
Material
Diameter
Length

18 July 2013

CMH000185 - CMH000184

166 ft

CMH000184

 100 

487 ft

ShapeDownstreamSurvey Direction

CMH000185

Circle
*

Operator
Match to Reference

Reinforced Concrete Pipe

Date Profiled

Asset Number

Date Installed

Downstream MH
Upstream MH

0 cubic feet
12 in
0 inAverage Debris Depth

Average Water Level
Debris Volume

* The match to reference is the point that best indicates the shape and size of the original condition of the pipe.

Observations

Inspection Distance (ft)
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Debris Graph
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Observation Report

50ft General Observation - Corrosion to 1.0" 75.5ft General Observation - Corrosion to 1"

1ft General Observation - Corrosion to 0.9"

25.5ft General Observation - Corrosion to 0.5"

5.3ft Maximum Corrosion - To 1.7"1ft General Observation - Corrosion to 0.9"
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Observation Report

100.1ft General Observation - Corrosion to 0.7" 125.3ft General Observation - Corrosion to 0.7"

166ft Match to Reference Shape and Size - ø42"149.9ft General Observation - Corrosion to 0.8"

149.9ft General Observation - Corrosion to 0.8"

175.4ft General Observation - Corrosion to 0.7"
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Observation Report

225ft General Observation - Corrosion to 1.1" 250ft General Observation - Corrosion to 1.0"

299.8ft General Observation - Corrosion to 0.8"275.1ft General Observation - Corrosion to 1"

199.8ft General Observation - Corrosion to 0.9"

299.8ft General Observation - Corrosion to 0.8"
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Observation Report

324.8ft General Observation - Corrosion to 1.1" 349.8ft General Observation - Corrosion to 0.9"

399.7ft General Observation - Corrosion to 0.9"392.4ft 3D Laser Sonar Scan - Pipe Overview

375ft General Observation - Corrosion to 1.5"

425.1ft General Observation - Corrosion to 0.9"
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Observation Report

449.8ft General Observation - Corrosion to 0.7" 449.8ft General Observation - Corrosion to 0.7" 475.2ft General Observation - Corrosion to 0.8"
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125.3

224.9

 Corrosion to 0.5"General Observation 150.1

General Observation 

 Corrosion to 0.4"General Observation 100.1

 Corrosion to 0.5"

 Corrosion to 0.7"General Observation 200.1

 Corrosion to 0.4"

 ø36"Closest Match to Reference Size 197.8

 Corrosion to 0.6"General Observation 174.6

 Corrosion to 1.1"General Observation 24.9

 Pipe overview

 Corrosion to 0.6"General Observation 4

CMH000186Beginning of Inspection3.5 ft

General Observation 74.8

 Corrosion to 1.4"General Observation 50.1

39.9 3D Laser Sonar Scan 

 To 1.5"Maximum Corrosion 50

General Observation 

 Corrosion to 0.5"General Observation 449.9

General Observation 

 Corrosion to 0.6"

475

424.9

General Observation399.7

 Corrosion to 0.8"General Observation 524.9

General Observation499.8

 Corrosion to 0.6"General Observation 

General Observation299.9

 Corrosion to 0.6"General Observation 275

 Corrosion to 1.2"General Observation 

 Corrosion to 1"

249.8

 Corrosion to 0.6"General Observation 374.7

 Corrosion to 1.0"General Observation 349.8

General Observation 324.7  Corrosion to 0.7"

Match to Reference

Size & Shape

Asset Number

CMH000185

Material

CMH000186 - CMH000185

Survey Direction

Downstream MH

Upstream MH CMH000186

Downstream
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36 in Circle
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625.2 General Observation  Corrosion to 0.6"

674.5

 Corrosion to 0.7"

650 General Observation  Corrosion to 0.5"

 Corrosion to 0.7"

549.8 General Observation  Corrosion to 0.5"

General Observation 

600 General Observation 

574.8

755.5 ft

749.9 General Observation  Corrosion to 0.5"

End of Inspection CMH000185

General Observation 

699.7 General Observation  Corrosion to 0.6"

 Corrosion to 0.6"724.7 General Observation 

 Corrosion to 0.4"

Upstream MH

Downstream MH

Survey Direction

Material

Size & Shape

CMH000186 - CMH000185

Match to Reference

Asset Number

CMH000185

CMH000186

Downstream

Reinforced Concrete Pipe

197.8 ft

36 in Circle
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36 in
Material
Diameter
Length

17 July 2013

CMH000186 - CMH000185

197.8 ft

CMH000185
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756 ft

ShapeDownstreamSurvey Direction

CMH000186

Circle
*

Operator
Match to Reference

Reinforced Concrete Pipe

Date Profiled

Asset Number

Date Installed

Downstream MH
Upstream MH

0 cubic feet
15 in
0 inAverage Debris Depth

Average Water Level
Debris Volume

* The match to reference is the point that best indicates the shape and size of the original condition of the pipe.

Observations

Inspection Distance (ft)
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Observation Report

4ft General Observation - Corrosion to 0.6" 4ft General Observation - Corrosion to 0.6"

50ft Maximum Corrosion - To 1.5"39.9ft 3D Laser Sonar Scan - Pipe overview

24.9ft General Observation - Corrosion to 1.1"

50.1ft General Observation - Corrosion to 1.4"
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Observation Report

74.8ft General Observation - Corrosion to 0.4" 100.1ft General Observation - Corrosion to 0.4"

150.1ft General Observation - Corrosion to 0.5"150.1ft General Observation - Corrosion to 0.5"

125.3ft General Observation - Corrosion to 0.5"

174.6ft General Observation - Corrosion to 0.6"
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Observation Report

249.8ft General Observation - Corrosion to 1.2"

200.1ft General Observation - Corrosion to 0.7" 224.9ft General Observation - Corrosion to 1"197.8ft Closest Match to Reference Size - ø36"

299.9ft General Observation275ft General Observation - Corrosion to 0.6"
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Observation Report

299.9ft General Observation 324.7ft General Observation - Corrosion to 0.7"

399.7ft General Observation374.7ft General Observation - Corrosion to 0.6"

349.8ft General Observation - Corrosion to 1.0"

424.9ft General Observation - Corrosion to 0.6"
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Observation Report

449.9ft General Observation - Corrosion to 0.5" 449.9ft General Observation - Corrosion to 0.5"

524.9ft General Observation - Corrosion to 0.8"499.8ft General Observation

475ft General Observation - Corrosion to 0.6"

549.8ft General Observation - Corrosion to 0.5"
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Observation Report

625.2ft General Observation - Corrosion to 0.6"

600ft General Observation - Corrosion to 0.7"574.8ft General Observation - Corrosion to 0.7"

650ft General Observation - Corrosion to 0.5" 674.5ft General Observation - Corrosion to 0.4"

600ft General Observation - Corrosion to 0.7"
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Observation Report

699.7ft General Observation - Corrosion to 0.6" 724.7ft General Observation - Corrosion to 0.6" 749.9ft General Observation - Corrosion to 0.5"

749.9ft General Observation - Corrosion to 0.5"
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375.2

 Corrosion to 0.4"General Observation 399.8

General Observation 

 Corrosion to 0.9"General Observation 350

 Corrosion to 0.6"

General Observation 

General Observation

451.1

 Corrosion to 1.1"

 Corrosion to 0.6"

449.9

 Corrosion to 0.5"General Observation 425.1

175.2

General Observation149.9

4.9

CMH000187Beginning of Inspection2.7 ft

3D Laser Sonar Scan 

General Observation 249.9

 Corrosion to 0.7"General Observation 

General Observation  Corrosion to 0.6"

 Corrosion to 0.3"General Observation 200

225.4

Match to Reference Shape and 

Maximum Corrosion 343.7

 Corrosion to 0.6"General Observation 325.1

 Corrosion to 0.6"General Observation 300.1

 ø36"
Size 

 Corrosion to 0.8"General Observation 500

 To 1.5"

 Corrosion to 0.7"General Observation 474.8

 Pipe Overview

 Corrosion to 0.7"General Observation 74.9

 Corrosion to 0.5"50

284.7

 Corrosion to 0.5"General Observation 25.2

General Observation 

General Observation 

 Corrosion to 0.5"275.1

 Corrosion to 0.1"

General Observation 

100 General Observation 

125

 Corrosion to 0.6"

36 in Circle

Reinforced Concrete Pipe

284.7 ft
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Downstream

CMH000187

CMH000186

Match to Reference

Size & Shape

Material

Survey Direction

Downstream MH

Upstream MH
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 Corrosion to 0.4"

 Corrosion to 0.6"General Observation 599.9

525.1 General Observation  Corrosion to 1"

General Observation 575.1

General Observation549.7

General Observation649.8

654.5 ft CMH000186

 Corrosion to 0.2"General Observation 625.2

End of Inspection

 117 

36 in Circle

284.7 ft

Reinforced Concrete Pipe

Downstream

CMH000187

CMH000186Downstream MH

Upstream MH

CMH000187 - CMH000186

Material
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Asset Number
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Material
Diameter
LengthCMH000187 - CMH000186

Survey Direction

17 July 2013
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36 in
655 ft

ShapeDownstream
*

CMH000186
Circle
284.7 ft

Reinforced Concrete Pipe

Operator
Match to Reference

CMH000187

Date Installed

Downstream MH
Upstream MH

Date Profiled

Asset Number

0 cubic feet
14 in
0 in

Debris Volume
Average Water Level

* The match to reference is the point that best indicates the shape and size of the original condition of the pipe.

Average Debris Depth
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Inspection Distance (ft)
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Observation Report

25.2ft General Observation - Corrosion to 0.5"

50ft General Observation - Corrosion to 0.5" 100ft General Observation - Corrosion to 0.6"

4.9ft General Observation4.9ft General Observation

74.9ft General Observation - Corrosion to 0.7"
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Observation Report

125ft General Observation - Corrosion to 0.1" 149.9ft General Observation

200ft General Observation - Corrosion to 0.3"175.2ft General Observation - Corrosion to 0.6"

149.9ft General Observation

225.4ft General Observation - Corrosion to 0.7"
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Observation Report

249.9ft General Observation - Corrosion to 0.6" 275.1ft General Observation - Corrosion to 0.5"

300.1ft General Observation - Corrosion to 0.6"300.1ft General Observation - Corrosion to 0.6"

284.7ft Match to Reference Shape and Size - ø36"

325.1ft General Observation - Corrosion to 0.6"
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Observation Report

343.7ft Maximum Corrosion - To 1.5" 350ft General Observation - Corrosion to 0.9" 375.2ft General Observation - Corrosion to 0.6"

399.8ft General Observation - Corrosion to 0.4" 425.1ft General Observation - Corrosion to 0.5" 449.9ft General Observation - Corrosion to 1.1"
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Observation Report

451.1ft 3D Laser Sonar Scan - Pipe Overview

549.7ft General Observation

474.8ft General Observation - Corrosion to 0.7"

500ft General Observation - Corrosion to 0.8"

449.9ft General Observation - Corrosion to 1.1"

525.1ft General Observation - Corrosion to 1"
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Observation Report

599.9ft General Observation - Corrosion to 0.6"575.1ft General Observation - Corrosion to 0.4" 599.9ft General Observation - Corrosion to 0.6"

625.2ft General Observation - Corrosion to 0.2" 649.8ft General Observation
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 Corrosion to 0.6"General Observation 349.8

 Corrosion to 0.6"General Observation 324.7

199.8

 Corrosion to 0.5"

CMH000187End of Inspection403.9 ft

General Observation 399.7

 Corrosion to 0.6"General Observation 375.2

 Corrosion to 0.5"General Observation 100.1

General Observation 

 ø36"
Size 

Match to Reference Shape and 83.4

CMH000188Beginning of Inspection3.3 ft

 Corrosion to 0.7"

 Corrosion to 0.5"General Observation 174.9

125.3

General Observation 150

 Corrosion to 0.5"

 Corrosion to 0.5"249.8

General Observation 

275

 Corrosion to 0.6"General Observation 225.3

 Corrosion to 0.4"

3D Laser Sonar Scan 

 Corrosion to 0.5"General Observation 299.9

 Pipe Overview282.1

 Corrosion to 0.5"General Observation 

General Observation 

 To 0.9"Maximum Corrosion 18.9

25.6

General Observation  Corrosion to 0.8"3.3

General Observation  Corrosion to 0.5"

General Observation 

75.4

 Corrosion to 0.7"General Observation 49.9

 Corrosion to 0.4"

CMH000188 - CMH000187

Material

Size & ShapeCMH000187

Asset Number

Match to ReferenceSurvey Direction

Downstream MH

Upstream MH CMH000188

Downstream
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36 in Circle
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Asset Number

Survey Direction
CMH000187

83.4 ftDate Installed
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Upstream MH
Downstream MH

Circle
Reinforced Concrete Pipe

*
Operator
Match to Reference

CMH000188

Date Profiled 17 July 2013

36 in
404 ft

Shape

CMH000188 - CMH000187 Length

Downstream

Diameter
Material

0 in

* The match to reference is the point that best indicates the shape and size of the original condition of the pipe.

14 in
Debris Volume
Average Water Level
Average Debris Depth

0 cubic feet

Observations

CMH000188 - CMH000187

Inspection Distance (ft)

Debris Graph

C
M

H
0
0
0
1
8
8
 -
 C

M
H
0
0
0
1
8
7



Observation Report

3.3ft General Observation - Corrosion to 0.8" 3.3ft General Observation - Corrosion to 0.8"

49.9ft General Observation - Corrosion to 0.7"25.6ft General Observation - Corrosion to 0.4"

18.9ft Maximum Corrosion - To 0.9"

75.4ft General Observation - Corrosion to 0.5"
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Observation Report

83.4ft Match to Reference Shape and Size - ø36" 100.1ft General Observation - Corrosion to 0.5"

150ft General Observation - Corrosion to 0.7"150ft General Observation - Corrosion to 0.7"

125.3ft General Observation - Corrosion to 0.5"

174.9ft General Observation - Corrosion to 0.5"
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Observation Report

199.8ft General Observation - Corrosion to 0.4" 225.3ft General Observation - Corrosion to 0.6"

282.1ft 3D Laser Sonar Scan - Pipe Overview275ft General Observation - Corrosion to 0.5"

249.8ft General Observation - Corrosion to 0.5"

299.9ft General Observation - Corrosion to 0.5"
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Observation Report

299.9ft General Observation - Corrosion to 0.5" 324.7ft General Observation - Corrosion to 0.6"

399.7ft General Observation - Corrosion to 0.5"375.2ft General Observation - Corrosion to 0.6"

349.8ft General Observation - Corrosion to 0.6"

399.7ft General Observation - Corrosion to 0.5"
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General Observation 400

 Corrosion to 0.7"General Observation 

 Corrosion to 0.6"General Observation 350

375.3

Beginning of Inspection

 Corrosion to 1.2"General Observation 5

 Corrosion to 0.6"

CMH000189

General Observation 

2.9 ft

 Corrosion to 0.8"General Observation 425

 Corrosion to 1.3"

 Corrosion to 0.7"General Observation 125.1

General Observation 

General Observation 99.8

 Corrosion to 0.9"General Observation 75.3

325.1

175.7

150

 ø36"
Size 

Match to Reference Shape and 174.5

 Corrosion to 0.6"

 Corrosion to 0.7"

 Corrosion to 0.7"

 Corrosion to 0.7"General Observation 

General Observation 

474.8

 Corrosion to 0.5"General Observation 274.9

300

 Corrosion to 0.6"General Observation 525

 Corrosion to 0.6"

 Corrosion to 0.5"General Observation 499.8

 Corrosion to 0.8"General Observation 

 Corrosion to 0.5"

 To 1.7"Maximum Corrosion 57.1

50.1 General Observation 

General Observation 

449.9

 Corrosion to 0.8"General Observation 25.8

General Observation 

249.9

 Corrosion to 0.5"

General Observation 

225.4

 Corrosion to 0.4"

199.9 General Observation  Corrosion to 0.4"

Size & Shape

Match to Reference

CMH000188

Material
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Survey Direction

Downstream MH

Upstream MH CMH000189

Asset Number

Downstream
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36 in Circle

174.5 ft

Reinforced Concrete Pipe

Distance Comment

CMH000189 - CMH000188OVERVIEW -

Observation

C
M

H
0
0
0
1
8
9
 -
 C

M
H
0
0
0
1
8
8



General Observation 

749.6 General Observation  Corrosion to 0.5"

General Observation 

775.6

 Corrosion to 0.7"

 Corrosion to 0.5"

793.8 General Observation  Corrosion to 0.5"

574.9

550 General Observation  Corrosion to 0.6"

 Corrosion to 0.4"

699.8 General Observation  Corrosion to 1.0"

725.2 General Observation 

674.7

General Observation  Corrosion to 0.7"

649.8 General Observation  Corrosion to 0.7"

 Corrosion to 0.5"

625

End of Inspection CMH000188793.9 ft

General Observation 

599.7 General Observation  Corrosion to 0.7"

620.3 3D Laser Sonar Scan  Pipe Overview

CMH000189

Downstream

Reinforced Concrete Pipe

36 in Circle

Survey Direction
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Size & Shape
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Upstream MH Material
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Upstream MH
Asset Number

*

Downstream MH

Date Installed
Date Profiled

Match to Reference
Shape

795 ft
36 in
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CMH000189 - CMH000188

17 July 2013

Length
Diameter
Material

Operator

CMH000188
CMH000189

Reinforced Concrete Pipe
DownstreamSurvey Direction

174.5 ft
Circle

* The match to reference is the point that best indicates the shape and size of the original condition of the pipe.

Debris Volume
14 inAverage Water Level
1 cubic feet

0 inAverage Debris Depth
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Observation Report

5ft General Observation - Corrosion to 1.2" 5ft General Observation - Corrosion to 1.2"

57.1ft Maximum Corrosion - To 1.7"50.1ft General Observation - Corrosion to 0.5"

25.8ft General Observation - Corrosion to 0.8"

75.3ft General Observation - Corrosion to 0.9"
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Observation Report

99.8ft General Observation - Corrosion to 1.3" 125.1ft General Observation - Corrosion to 0.7"

174.5ft Match to Reference Shape and Size - ø36"150ft General Observation - Corrosion to 0.6"

150ft General Observation - Corrosion to 0.6"

175.7ft General Observation - Corrosion to 0.4"
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Observation Report

199.9ft General Observation - Corrosion to 0.4" 225.4ft General Observation - Corrosion to 0.5"

300ft General Observation - Corrosion to 0.6"274.9ft General Observation - Corrosion to 0.5"

249.9ft General Observation - Corrosion to 0.7"

300ft General Observation - Corrosion to 0.6"
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Observation Report

425ft General Observation - Corrosion to 0.8" 449.9ft General Observation - Corrosion to 0.7"

375.3ft General Observation - Corrosion to 0.7"

400ft General Observation - Corrosion to 0.6"

350ft General Observation - Corrosion to 0.6"325.1ft General Observation - Corrosion to 0.7"
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Observation Report

449.9ft General Observation - Corrosion to 0.7" 474.8ft General Observation - Corrosion to 0.8"

550ft General Observation - Corrosion to 0.6"525ft General Observation - Corrosion to 0.6"

499.8ft General Observation - Corrosion to 0.5"

574.9ft General Observation - Corrosion to 0.5"
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Observation Report

620.3ft 3D Laser Sonar Scan - Pipe Overview

625ft General Observation - Corrosion to 0.7"

599.7ft General Observation - Corrosion to 0.7" 599.7ft General Observation - Corrosion to 0.7"

674.7ft General Observation - Corrosion to 0.4"649.8ft General Observation - Corrosion to 0.7"
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Observation Report

699.8ft General Observation - Corrosion to 1.0" 725.2ft General Observation - Corrosion to 0.7"

775.6ft General Observation - Corrosion to 0.5"749.6ft General Observation - Corrosion to 0.5"

749.6ft General Observation - Corrosion to 0.5"

793.8ft General Observation - Corrosion to 0.5"
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349.8

CMH000189End of Inspection486.8 ft

General Observation 

 Corrosion to 0.6"General Observation 325.1

4.3 ft

 Corrosion to 0.4"

 To 1.3"32.7

49.9 General Observation 

25.3 General Observation  Measurement inside reference to 0.6"

 Corrosion to 0.5"

 Corrosion to 0.3"General Observation 

 ø36"
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Match to Reference Shape and 

 Corrosion to 0.5"General Observation 74.7

80.1

 Corrosion to 0.6"General Observation 299.9

 Corrosion to 0.4"275.1

General Observation250

Beginning of Inspection

General Observation 

General Observation 

 Pipe Overview3D Laser Sonar Scan 381.1

 Corrosion to 0.4"374.8

224.3

Maximum Corrosion 

General Observation 

General Observation450

 Corrosion to 0.6"424.9

 Corrosion to 0.5"General Observation 399.9

General Observation 125.1

 Corrosion to 0.7"General Observation 

General Observation5
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36 in
Material
Diameter
Length

17 July 2013

CMH000190 - CMH000189

80.1 ft

CMH000189
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ShapeDownstreamSurvey Direction

CMH000190

Circle
*

Operator
Match to Reference

Reinforced Concrete Pipe

Date Profiled

Asset Number

Date Installed

Downstream MH
Upstream MH

0 cubic feet
12 in
0 inAverage Debris Depth

Average Water Level
Debris Volume

* The match to reference is the point that best indicates the shape and size of the original condition of the pipe.
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Observation Report
25.3ft General Observation - Measurement inside 
reference to 0.6"5ft General Observation5ft General Observation

74.7ft General Observation - Corrosion to 0.5"32.7ft Maximum Corrosion - To 1.3" 49.9ft General Observation - Corrosion to 0.5"
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Observation Report

80.1ft Match to Reference Shape and Size - ø36" 99.9ft General Observation - Corrosion to 0.7"

150.1ft General Observation - Corrosion to 0.5"150.1ft General Observation - Corrosion to 0.5"

125.1ft General Observation - Corrosion to 0.2"

174.9ft General Observation - Corrosion to 0.5"
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Observation Report

275.1ft General Observation - Corrosion to 0.4"

250ft General Observation

299.9ft General Observation - Corrosion to 0.6"

224.3ft General Observation - Corrosion to 0.3"

299.9ft General Observation - Corrosion to 0.6"

199.8ft General Observation - Corrosion to 0.6"
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Observation Report

325.1ft General Observation - Corrosion to 0.6" 349.8ft General Observation - Corrosion to 0.4"

399.9ft General Observation - Corrosion to 0.5"381.1ft 3D Laser Sonar Scan - Pipe Overview

374.8ft General Observation - Corrosion to 0.4"

424.9ft General Observation - Corrosion to 0.6"
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Observation Report

450ft General Observation450ft General Observation
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7.1

General Observation 225.1

 Pipe Overview3D Laser Sonar Scan 214.3

General Observation 

General Observation 

25.1  Corrosion to 0.4"

6.6 ft Beginning of Inspection CMH000191

 To 1.1"Maximum Corrosion 161.7

 Corrosion to 0.4"General Observation 149.8

 Corrosion to 0.4"General Observation 199.9

 Corrosion to 0.6"General Observation 175

 Corrosion to 0.5"

 Corrosion to 0.4"General Observation 

 Corrosion to 0.7"

 Corrosion to 0.8"

264 ft

249.8

End of Inspection

General Observation 

CMH000190

 Corrosion to 0.6"General Observation 

125.3

99.9

 Corrosion to 0.7"General Observation 49.9

75.2

 ø36"
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Match to Reference Shape and 

 Corrosion to 0.5"General Observation 

124.6

36 in Circle
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Upstream MH
Material

Length

17 July 2013

Downstream
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Shape

Diameter 36 in

CMH000191 - CMH000190 264 ft

*

CMH000190
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Survey Direction
Downstream MH

124.6 ft

Reinforced Concrete Pipe

Operator
Match to Reference

CMH000191

Date Profiled
Date Installed

Circle

0 cubic feet

0 in
13 in

* The match to reference is the point that best indicates the shape and size of the original condition of the pipe.

Debris Volume
Average Water Level
Average Debris Depth

Inspection Distance (ft)
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Observation Report

7.1ft General Observation - Corrosion to 0.7" 7.1ft General Observation - Corrosion to 0.7"

75.2ft General Observation - Corrosion to 0.6"49.9ft General Observation - Corrosion to 0.7"

25.1ft General Observation - Corrosion to 0.4"

99.9ft General Observation - Corrosion to 0.5"
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Observation Report

124.6ft Match to Reference Shape and Size - ø36" 125.3ft General Observation - Corrosion to 0.4"

161.7ft Maximum Corrosion - To 1.1"149.8ft General Observation - Corrosion to 0.4"

149.8ft General Observation - Corrosion to 0.4"

175ft General Observation - Corrosion to 0.6"
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Observation Report

199.9ft General Observation - Corrosion to 0.4"

249.8ft General Observation - Corrosion to 0.5"249.8ft General Observation - Corrosion to 0.5"

225.1ft General Observation - Corrosion to 0.8"214.3ft 3D Laser Sonar Scan - Pipe Overview
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 Corrosion to 0.5"General Observation 399.9

425.4 General Observation 

 Corrosion to 0.4"General Observation 375.4

 Corrosion to 0.4"General Observation 

General Observation3

461.2

General Observation

 Corrosion to 0.4"

General Observation149.9

 Corrosion to 0.2"General Observation 125.3

349.8

General Observation

CMH000192Beginning of Inspection1.9 ft

 Corrosion to 0.3"General Observation 224.8

199.9

 Corrosion to 0.2"General Observation 175

General Observation

300

 Corrosion to 0.3"General Observation 325

449.8

16.5

General Observation

3D Laser Sonar Scan 

 Corrosion to 0.5"General Observation 275

General Observation500

 Corrosion to 0.5"General Observation 474.8

 Pipe Overview

General Observation50.1

74.9

General Observation  Corrosion to 0.3"25
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 Corrosion to 0.3"

549.9 General Observation

574.8

524.9 General Observation  Corrosion to 0.4"

General Observation 

CMH000191End of Inspection

General Observation599.7
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Downstream
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Upstream MH
Material

Length

16 July 2013

Downstream

 155 

Shape

Diameter 42 in

CMH000192 - CMH000191 615 ft

*

CMH000191

Asset Number

Survey Direction
Downstream MH

239.7 ft

Reinforced Concrete Pipe

Operator
Match to Reference

CMH000192

Date Profiled
Date Installed

Circle

0 cubic feet

0 in
13 in

* The match to reference is the point that best indicates the shape and size of the original condition of the pipe.

Debris Volume
Average Water Level
Average Debris Depth

Inspection Distance (ft)
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Observation Report

74.9ft General Observation - Corrosion to 0.3"

3ft General Observation 16.5ft Maximum Corrosion - To 0.8"

50.1ft General Observation

3ft General Observation

25ft General Observation - Corrosion to 0.3"
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Observation Report

100ft General Observation 125.3ft General Observation - Corrosion to 0.2"

175ft General Observation - Corrosion to 0.2"149.9ft General Observation

149.9ft General Observation

199.9ft General Observation
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Observation Report

224.8ft General Observation - Corrosion to 0.3" 239.7ft Match to Reference Shape and Size - ø42"

300ft General Observation275ft General Observation - Corrosion to 0.5"

249.8ft General Observation

300ft General Observation
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Observation Report

325ft General Observation - Corrosion to 0.3" 349.8ft General Observation - Corrosion to 0.4"

425.4ft General Observation - Corrosion to 0.4"399.9ft General Observation - Corrosion to 0.5"

375.4ft General Observation - Corrosion to 0.4"

449.8ft General Observation
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Observation Report

500ft General Observation

474.8ft General Observation - Corrosion to 0.5"

549.9ft General Observation

461.2ft 3D Laser Sonar Scan - Pipe Overview

524.9ft General Observation - Corrosion to 0.4"

449.8ft General Observation
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Observation Report

574.8ft General Observation - Corrosion to 0.3" 599.7ft General Observation599.7ft General Observation
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General Observation 

114.2 Match to Reference Shape and 
Size 

125.1

 Corrosion to 0.5"

 Corrosion to 0.5"

149.8 General Observation  Corrosion to 1.0"

General Observation  Corrosion to 0.5"

1.5 ft Beginning of Inspection CMH000193

2

 Corrosion to 0.6"

81.4 3D Laser Sonar Scan  Pipe Overview

99.9 General Observation 

72.1 Maximum Corrosion  To 1.3"

75.4 General Observation 

156.6 ft

 ø42"

CMH000192

 Corrosion to 0.7"

End of Inspection

General Observation 

50 General Observation 

Point of Interest 
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 Corrosion to 0.8"

3.3"

 Measurement inside reference in sonar to 71.7

Material
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Date Profiled

Asset Number
Diameter

Downstream MH
Shape

157 ft
42 in
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Material

CMH000193 - CMH000192

16 July 2013

Length

Date Installed

Upstream MH CMH000193

Survey Direction
CMH000192
Downstream

Reinforced Concrete Pipe

Match to Reference
Operator

114.2 ft*
Circle

0 cubic feet

* The match to reference is the point that best indicates the shape and size of the original condition of the pipe.

Average Debris Depth

Debris Volume
14 in
0 in

Average Water Level

Inspection Distance (ft)
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Observation Report

2ft General Observation - Corrosion to 0.5" 2ft General Observation - Corrosion to 0.5"

71.7ft Point of Interest - Measurement inside 50ft General Observation - Corrosion to 0.8"

25ft General Observation - Corrosion to 0.7"

72.1ft Maximum Corrosion - To 1.3"
reference in sonar to 3.3"
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Observation Report

75.4ft General Observation - Corrosion to 0.6" 81.4ft 3D Laser Sonar Scan - Pipe Overview

125.1ft General Observation - Corrosion to 0.5"114.2ft Match to Reference Shape and Size - ø42"

99.9ft General Observation - Corrosion to 0.5"

149.8ft General Observation - Corrosion to 1.0"
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Observation Report

149.8ft General Observation - Corrosion to 1.0"
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 Corrosion to 0.6"

 Corrosion to 0.2"General Observation 375

General Observation

General Observation 

 Corrosion to 0.2"General Observation 224.9

 Corrosion to 0.4"474.7

General Observation449.9

399.9

 Corrosion to 0.4"General Observation 425

 Corrosion to 0.3"

25.4

 To 0.7"

General Observation3

CMH000194Beginning of Inspection1.8 ft

General Observation200.1

 Corrosion to 0.2"General Observation 175.3

149.4 Maximum Corrosion 

 Corrosion to 0.6"General Observation 149.8

General Observation 

319.5

General Observation299.8

 Pipe Overview

 Corrosion to 0.2"General Observation 274.8

General Observation249.9

350

General Observation499.7

3D Laser Sonar Scan 

 Measurement inside reference to 0.4"General Observation 325.1

 Measurement inside reference to 0.5"

 Corrosion to 0.3"General Observation 75

General Observation 49.9

General Observation 

 Corrosion to 0.2"General Observation 

125.4

 ø42"
Size 
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General Observation 100  Corrosion to 0.7"

CMH000194
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 Corrosion to 0.2"General Observation 525.1

CMH000193633.5 ft

 Corrosion to 0.4"General Observation 625

End of Inspection

575.2 General Observation  Corrosion to 0.2"

General Observation  Corrosion to 0.5"

 Corrosion to 0.5"
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General Observation 550

Size & Shape

Material
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Reinforced Concrete Pipe
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42 in
Material
Diameter
Length

16 July 2013

CMH000194 - CMH000193

100.4 ft

CMH000193
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635 ft

ShapeDownstreamSurvey Direction

CMH000194

Circle
*

Operator
Match to Reference

Reinforced Concrete Pipe

Date Profiled

Asset Number

Date Installed

Downstream MH
Upstream MH

1 cubic feet
13 in
0 inAverage Debris Depth

Average Water Level
Debris Volume

* The match to reference is the point that best indicates the shape and size of the original condition of the pipe.
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Observation Report

3ft General Observation

75ft General Observation - Corrosion to 0.3"

3ft General Observation 25.4ft General Observation - Corrosion to 0.2"

reference to 0.5"
49.9ft General Observation - Measurement inside 100ft General Observation - Corrosion to 0.7"
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Observation Report

149.8ft General Observation - Corrosion to 0.6"

149.4ft Maximum Corrosion - To 0.7"

175.3ft General Observation - Corrosion to 0.2"

100.4ft Match to Reference Shape and Size - ø42"

149.8ft General Observation - Corrosion to 0.6"

125.4ft General Observation - Corrosion to 0.3"
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Observation Report

200.1ft General Observation 224.9ft General Observation - Corrosion to 0.2"

299.8ft General Observation274.8ft General Observation - Corrosion to 0.2"

249.9ft General Observation

299.8ft General Observation

2.2in

-1.5in

-0.7in

0in

1.5in

-2.2in

0.7in

1
7
2

CMH000194 - CMH000193



Observation Report

319.5ft 3D Laser Sonar Scan - Pipe Overview reference to 0.4"

375ft General Observation - Corrosion to 0.2"

350ft General Observation - Corrosion to 0.6"

425ft General Observation - Corrosion to 0.4"399.9ft General Observation

325.1ft General Observation - Measurement inside 
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Observation Report

499.7ft General Observation

474.7ft General Observation - Corrosion to 0.4"

550ft General Observation - Corrosion to 0.5"

449.9ft General Observation

525.1ft General Observation - Corrosion to 0.2"

449.9ft General Observation
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Observation Report

599.9ft General Observation - Corrosion to 0.5"575.2ft General Observation - Corrosion to 0.2" 599.9ft General Observation - Corrosion to 0.5"

625ft General Observation - Corrosion to 0.4"
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 Corrosion to 0.7"

12.9

 Corrosion to 0.9"General Observation 375.1

399.9

General Observation 349.9

 Corrosion to 0.7"General Observation 324.9

 Corrosion to 0.7"General Observation 2.8

1.3 ft Beginning of Inspection

425

General Observation

 Corrosion to 0.5"General Observation 100.1

 Corrosion to 0.4"

 Corrosion to 0.7"General Observation 74.8

 Corrosion to 0.7"General Observation 

CMH000196

 Corrosion to 0.8"General Observation 300.1

 Corrosion to 0.7"General Observation 175.4

125 General Observation 

 Corrosion to 0.6"General Observation 149.9

 To 1.2"

General Observation449.8

Match to Reference Shape and 

 Corrosion to 1"General Observation 274.7

 Corrosion to 0.7"

CMH000194End of Inspection488.4 ft

 Corrosion to 0.8"General Observation 486.3

 Corrosion to 0.8"General Observation 475

199.9

49.9

Maximum Corrosion 

General Observation 

 Corrosion to 0.6"General Observation 25.3
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Size 

General Observation 
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 Corrosion to 0.9"General Observation 249.9
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 Corrosion to 0.6"225.1 General Observation 
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42 in
Material
Diameter
Length

16 July 2013

CMH000196 - CMH000194

12.9 ft

CMH000194
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488 ft

ShapeDownstreamSurvey Direction

CMH000196

Circle
*

Operator
Match to Reference

Reinforced Concrete Pipe

Date Profiled

Asset Number

Date Installed

Downstream MH
Upstream MH

1 cubic feet
15 in
0 inAverage Debris Depth

Average Water Level
Debris Volume

* The match to reference is the point that best indicates the shape and size of the original condition of the pipe.
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Observation Report

25.3ft General Observation - Corrosion to 0.6"

12.9ft Match to Reference Shape and Size - ø42.0"

49.9ft General Observation - Corrosion to 0.7" 74.8ft General Observation - Corrosion to 0.7"

2.8ft General Observation - Corrosion to 0.7"2.8ft General Observation - Corrosion to 0.7"
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Observation Report

100.1ft General Observation - Corrosion to 0.5" 125ft General Observation - Corrosion to 0.4"

175.4ft General Observation - Corrosion to 0.7"149.9ft General Observation - Corrosion to 0.6"

149.9ft General Observation - Corrosion to 0.6"

199.9ft General Observation - Corrosion to 0.6"
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Observation Report

225.1ft General Observation - Corrosion to 0.6" 249.9ft General Observation - Corrosion to 0.9"

300.1ft General Observation - Corrosion to 0.8"274.7ft General Observation - Corrosion to 1"

263.8ft Maximum Corrosion - To 1.2"

300.1ft General Observation - Corrosion to 0.8"
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Observation Report

324.9ft General Observation - Corrosion to 0.7" 349.9ft General Observation - Corrosion to 0.7"

425ft General Observation - Corrosion to 0.7"399.9ft General Observation

375.1ft General Observation - Corrosion to 0.9"

449.8ft General Observation
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Observation Report

449.8ft General Observation 475ft General Observation - Corrosion to 0.8" 486.3ft General Observation - Corrosion to 0.8"

486.3ft General Observation - Corrosion to 0.8"
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400

 Corrosion to 0.3"General Observation 374.9

General Observation349.9

 Corrosion to 0.3"

 Corrosion to 0.5"General Observation 4.5

CMH000198Beginning of Inspection2.2 ft

General Observation

 ø42"

424.9

Size 

150.1

 Corrosion to 0.4"General Observation 125

General Observation 

 Corrosion to 0.5"General Observation 100.1

 Corrosion to 0.5"\Debris to 0.2"General Observation 

 Internal pipe overview3D Laser Sonar Scan 311.6

General Observation

General Observation  Corrosion to 0.5"

 Corrosion to 0.4"General Observation 175

325

199.9

General Observation450

 Corrosion to 0.3"

275

General Observation300.1

 Corrosion to 0.6"General Observation 

General Observation 

Match to Reference Shape and 525.8

 Corrosion to 0.4"General Observation 524.8

General Observation499.7

 Corrosion to 0.3"General Observation 474.9

50

75

General Observation

 Corrosion to 0.4"\Debris to 0.4"General Observation 25

General Observation249.8

218.9 Maximum Corrosion 

225  Corrosion to 0.7"General Observation 

 To 0.8"

Size & Shape

Material

CMH000198 - CMH000196

Survey Direction

Downstream MH

Upstream MH

Match to Reference

Asset Number
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42 in Circle

525.8 ft
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 Corrosion to 0.3"

587.9

574.9

General Observation

General Observation 

549.9

General Observation

CMH000196589.1 ft End of Inspection

CMH000196

Match to Reference

Size & Shape

Material

CMH000198 - CMH000196

Survey Direction

Downstream MH

Asset Number

CMH000198Upstream MH

Downstream
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42 in Circle

525.8 ft

Reinforced Concrete Pipe

Distance Observation Comment
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42 in
Material
Diameter
Length

16 July 2013

CMH000198 - CMH000196

525.8 ft

CMH000196
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590 ft

ShapeDownstreamSurvey Direction

CMH000198

Circle
*

Operator
Match to Reference

Reinforced Concrete Pipe

Date Profiled

Asset Number

Date Installed

Downstream MH
Upstream MH

1 cubic feet
15 in
0 inAverage Debris Depth

Average Water Level
Debris Volume

* The match to reference is the point that best indicates the shape and size of the original condition of the pipe.
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Observation Report

75ft General Observation - Corrosion to 0.5"\Debris 

4.5ft General Observation - Corrosion to 0.5"

to 0.2"
50ft General Observation

25ft General Observation - Corrosion to 0.4"\Debris 
to 0.4"

100.1ft General Observation - Corrosion to 0.5"

4.5ft General Observation - Corrosion to 0.5"
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Observation Report

125ft General Observation - Corrosion to 0.4" 150.1ft General Observation - Corrosion to 0.5"

199.9ft General Observation175ft General Observation - Corrosion to 0.4"

150.1ft General Observation - Corrosion to 0.5"

218.9ft Maximum Corrosion - To 0.8"
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Observation Report

225ft General Observation - Corrosion to 0.7" 249.8ft General Observation

300.1ft General Observation300.1ft General Observation

275ft General Observation - Corrosion to 0.6"

311.6ft 3D Laser Sonar Scan - Internal pipe overview
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Observation Report

400ft General Observation 424.9ft General Observation - Corrosion to 0.3"

349.9ft General Observation325ft General Observation - Corrosion to 0.3"

450ft General Observation

374.9ft General Observation - Corrosion to 0.3"
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Observation Report

474.9ft General Observation - Corrosion to 0.3"450ft General Observation

524.8ft General Observation - Corrosion to 0.4"

499.7ft General Observation

549.9ft General Observation525.8ft Match to Reference Shape and Size - ø42"
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Observation Report

587.9ft General Observation587.9ft General Observation574.9ft General Observation - Corrosion to 0.3"
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400

 Corrosion to 0.6"General Observation 374.9

 Corrosion to 0.6"

 Corrosion to 0.7"General Observation 349.8

 Corrosion to 0.6"

General Observation3.4

CMH000199

General Observation 

2.2 ft

General Observation 424.9

Beginning of Inspection

125

General Observation100

General Observation 

 Corrosion to 0.4"General Observation 74.9

General Observation

 Corrosion to 0.5"General Observation 299.8

 Corrosion to 0.5"General Observation 

General Observation  Corrosion to 0.5"

General Observation150

324.9

175

 Corrosion to 0.5"

 Corrosion to 0.5"General Observation 449.9

474.9 General Observation 

 Corrosion to 0.6"General Observation 

General Observation549.7

 Corrosion to 0.4"General Observation 

General Observation499.7

 Corrosion to 0.5"

524.8

 Corrosion to 0.2"

190.9

49.9

 Corrosion to 0.5"

274.9

Maximum Corrosion 

General Observation 25

 Spalling throughoutPoint of Interest 3.4

224.9

General Observation 250.1

General Observation 

 To 0.7"

 Corrosion to 0.4"

199.8 General Observation  Corrosion to 0.6"

Size & Shape

Material

CMH000199 - CMH000198

Survey Direction

Downstream MH

Upstream MH

Asset Number

Match to Reference
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 ø42"

599.9

589.5

 Corrosion to 0.5"General Observation 

Closest Match to Reference Size 

574.8

General Observation

CMH000198620.8 ft End of Inspection

CMH000198

Match to Reference

Size & Shape

Material

CMH000199 - CMH000198

Survey Direction

Downstream MH

Asset Number

CMH000199Upstream MH

Downstream
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42 in Circle
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Material
Diameter
Length

16 July 2013

CMH000199 - CMH000198

42 in
621 ft

ShapeDownstreamSurvey Direction
Reinforced Concrete Pipe

589.5 ft
Circle

*

CMH000198

Operator
Match to Reference

CMH000199

Date Profiled

Asset Number
Upstream MH
Downstream MH

Date Installed

14 in
0 inAverage Debris Depth

Debris Volume
Average Water Level

1 cubic feet

* The match to reference is the point that best indicates the shape and size of the original condition of the pipe.
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Observation Report

49.9ft General Observation25ft General Observation - Corrosion to 0.2"

3.4ft General Observation3.4ft General Observation 3.4ft Point of Interest - Spalling throughout

74.9ft General Observation - Corrosion to 0.4"
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Observation Report

100ft General Observation

190.9ft Maximum Corrosion - To 0.7"

150ft General Observation125ft General Observation - Corrosion to 0.5"

175ft General Observation - Corrosion to 0.5"150ft General Observation
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Observation Report

199.8ft General Observation - Corrosion to 0.6" 224.9ft General Observation - Corrosion to 0.4"

299.8ft General Observation - Corrosion to 0.5"274.9ft General Observation - Corrosion to 0.6"

250.1ft General Observation - Corrosion to 0.5"

299.8ft General Observation - Corrosion to 0.5"
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Observation Report

324.9ft General Observation - Corrosion to 0.6" 349.8ft General Observation - Corrosion to 0.7"

424.9ft General Observation - Corrosion to 0.5"400ft General Observation - Corrosion to 0.6"

374.9ft General Observation - Corrosion to 0.6"

449.9ft General Observation - Corrosion to 0.5"
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Observation Report

449.9ft General Observation - Corrosion to 0.5" 474.9ft General Observation - Corrosion to 0.5"

549.7ft General Observation524.8ft General Observation - Corrosion to 0.4"

499.7ft General Observation

574.8ft General Observation - Corrosion to 0.5"
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Observation Report

589.5ft Closest Match to Reference Size - ø42" 599.9ft General Observation 599.9ft General Observation
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 Measurement inside reference to 0.7"General Observation 299.9

149.8

328.8

 ø36"
Size 

Match to Reference Shape and 290.6

 Corrosion to 0.9"

End of Inspection

CMH000200Beginning of Inspection

CMH000199329.6 ft

 Corrosion to 0.7"General Observation 

3D Laser Sonar Scan 

 Corrosion to 0.7"General Observation 75

General Observation 

 Internal pipe overview60.4

 Corrosion to 0.5"

1.5 ft

 Corrosion to 0.6"General Observation 124.9

reference to 1.0"
 Corrosion to 0.6", Measurement inside General Observation 99.9

General Observation

General Observation  Corrosion to 0.6"

 Corrosion to 0.8"General Observation 174.9

200.1

 Corrosion to 0.5"General Observation 274.9

225

 Corrosion to 0.5"General Observation 249.9

 Spalling throughoutPoint of Interest 2

2
reference to 0.6"

 Corrosion to 1.4", Measurement inside General Observation 

49.9

 Corrosion to 0.6"General Observation 

Maximum Corrosion  To 1.5"

General Observation 

3.1

25

Upstream MH

Downstream MH

Survey Direction

Material

Size & Shape

CMH000200 - CMH000199Asset Number

Match to Reference

CMH000199
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36 in
Material
Diameter
Length

16 July 2013

CMH000200 - CMH000199

290.6 ft

CMH000199
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330 ft

ShapeDownstreamSurvey Direction

CMH000200

Circle
*

Operator
Match to Reference

Reinforced Concrete Pipe

Date Profiled

Asset Number

Date Installed

Downstream MH
Upstream MH

0 cubic feet
16 in
0 inAverage Debris Depth

Average Water Level
Debris Volume

* The match to reference is the point that best indicates the shape and size of the original condition of the pipe.
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Observation Report

3.1ft Maximum Corrosion - To 1.5"

2ft Point of Interest - Spalling throughoutMeasurement inside reference to 0.6"
2ft General Observation - Corrosion to 1.4", 

Measurement inside reference to 0.6"
2ft General Observation - Corrosion to 1.4", 

49.9ft General Observation - Corrosion to 0.5"25ft General Observation - Corrosion to 0.6"
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Observation Report

60.4ft 3D Laser Sonar Scan - Internal pipe overview

149.8ft General Observation - Corrosion to 0.9"124.9ft General Observation - Corrosion to 0.6"

99.9ft General Observation - Corrosion to 0.6", 
Measurement inside reference to 1.0"

149.8ft General Observation - Corrosion to 0.9"

75ft General Observation - Corrosion to 0.7"
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Observation Report

174.9ft General Observation - Corrosion to 0.8" 200.1ft General Observation

274.9ft General Observation - Corrosion to 0.5"249.9ft General Observation - Corrosion to 0.5"

225ft General Observation - Corrosion to 0.6"

290.6ft Match to Reference Shape and Size - ø36"
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Observation Report
299.9ft General Observation - Measurement inside 
reference to 0.7"

299.9ft General Observation - Measurement inside 
reference to 0.7" 328.8ft General Observation - Corrosion to 0.7"
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 Spalling continues till end

 Corrosion to 0.4"General Observation 374.9

399.8

Point of Interest 368.9

 Corrosion to 0.7"\Debris to 0.2"General Observation 224.9

 ø36"

CMH000200End of Inspection406 ft

 To 1.0"

Size 
Match to Reference Shape and 402.6

General Observation

 Corrosion to 0.8"General Observation 

3D Laser Sonar Scan  Corrosion

General Observation2.3

CMH000201Beginning of Inspection2 ft

Maximum Corrosion 200.5

 Corrosion to 0.8"General Observation 200

158.3

 Corrosion to 0.7"\Debris to 0.3"General Observation 174.9

 Corrosion to 0.6"General Observation 274.9

 Corrosion to 0.6"\Debris to 0.2"

General Observation 

149.9

 Corrosion to 0.5"

 Corrosion to 0.6"

 Corrosion to 0.5"General Observation 350

General Observation 324.9

 Corrosion to 0.7"General Observation 300

 Corrosion to 0.6"General Observation 50.1

 Corrosion to 0.5"General Observation 25

General Observation 

250.1

125

75

 Corrosion to 0.6"General Observation 100.1

 Corrosion to 0.8"General Observation 

Match to Reference 402.6 ft
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CMH000200 Size & Shape
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Downstream MH

Asset Number

Survey Direction

Upstream MH CMH000201

Date Installed
Date Profiled

Circle
Reinforced Concrete Pipe

*
Operator
Match to Reference

CMH000200
Diameter
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CMH000201 - CMH000200

36 in
407 ft

Shape

16 July 2013

Material
Downstream

402.6 ft

Length

16 in

* The match to reference is the point that best indicates the shape and size of the original condition of the pipe.

Average Water Level
1 cubic feet

0 in

Debris Volume

Average Debris Depth
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Observation Report

25ft General Observation - Corrosion to 0.5"

100.1ft General Observation - Corrosion to 0.6"

2.3ft General Observation2.3ft General Observation

75ft General Observation - Corrosion to 0.8"50.1ft General Observation - Corrosion to 0.6"
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Observation Report
125ft General Observation - Corrosion to 
0.6"\Debris to 0.2" 149.9ft General Observation - Corrosion to 0.8"

174.9ft General Observation - Corrosion to 158.3ft 3D Laser Sonar Scan - Corrosion

149.9ft General Observation - Corrosion to 0.8"

0.7"\Debris to 0.3"
200ft General Observation - Corrosion to 0.8"
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Observation Report

300ft General Observation - Corrosion to 0.7"300ft General Observation - Corrosion to 0.7"

250.1ft General Observation - Corrosion to 0.5"

274.9ft General Observation - Corrosion to 0.6"

0.7"\Debris to 0.2"
224.9ft General Observation - Corrosion to 

200.5ft Maximum Corrosion - To 1.0"
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Observation Report

368.9ft Point of Interest - Spalling continues till end

374.9ft General Observation - Corrosion to 0.4"

324.9ft General Observation - Corrosion to 0.6" 350ft General Observation - Corrosion to 0.5"

402.6ft Match to Reference Shape and Size - ø36"399.8ft General Observation
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 Corrosion to 0.8"General Observation 449.8

 Corrosion to 0.6"General Observation 

275

300.1

 Corrosion to 0.5"\Debris to 0.1"

424.9

499.9

 Corrosion to 0.9"\Debris to 0.3"General Observation 524.9

General Observation

 Corrosion to 0.8"\Debris to 0.2"General Observation 474.8

 Corrosion to 0.7"General Observation 174.9

 Corrosion to 0.5"General Observation 25

General Observation 

 Corrosion to 0.7"General Observation 4.2

CMH000203Beginning of Inspection2 ft

General Observation 

 Corrosion to 0.6"General Observation 250

 Corrosion to 0.4"224.9

General Observation199.8

324.9

 Corrosion to 0.5"General Observation 350

General Observation 

374.9

3D Laser Sonar Scan 

General Observation

 Corrosion to 0.6"

 To 1.3"

 Corrosion to 0.6"General Observation 549.7

310.7

Maximum Corrosion 540.6

 Corrosion to 0.7"General Observation 399.7

 Corrosion to 0.7"General Observation 

 Corrosion to 0.5"General Observation 75

100

49.9  Corrosion to 0.6"General Observation 

 Internal pipe overview

150

General Observation 

General Observation 

 Corrosion to 0.6"\Debris to 0.2"

 Corrosion to 0.8"

General Observation 124.9

 Corrosion to 0.7"

Material
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624.8  Corrosion to 0.6"

607.6

649.9 General Observation  Corrosion to 0.6"

General Observation 

General Observation

574.9 General Observation  Corrosion to 0.6"

 ø36"

599.8

Match to Reference Shape and 

End of Inspection

729.5 General Observation  Corrosion to 0.7"

731.8 ft CMH000201

Size 

674.9 General Observation  Corrosion to 0.6"\Debris to 0.1"

699.8 General Observation  Corrosion to 0.6"

Upstream MH

Downstream MH

Survey Direction

CMH000203 - CMH000201

Size & Shape

Material

Asset Number

Match to Reference
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36 in Circle

607.6 ft
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36 in
Material
Diameter
Length

16 July 2013

CMH000203 - CMH000201

607.6 ft

CMH000201
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732 ft

ShapeDownstreamSurvey Direction

CMH000203

Circle
*

Operator
Match to Reference

Reinforced Concrete Pipe

Date Profiled

Asset Number

Date Installed

Downstream MH
Upstream MH

1 cubic feet
16 in
0 inAverage Debris Depth

Average Water Level
Debris Volume

* The match to reference is the point that best indicates the shape and size of the original condition of the pipe.
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Observation Report

4.2ft General Observation - Corrosion to 0.7" 4.2ft General Observation - Corrosion to 0.7"

75ft General Observation - Corrosion to 0.5"49.9ft General Observation - Corrosion to 0.6"

25ft General Observation - Corrosion to 0.5"

100ft General Observation - Corrosion to 0.7"
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Observation Report
124.9ft General Observation - Corrosion to 
0.6"\Debris to 0.2" 150ft General Observation - Corrosion to 0.8"

174.9ft General Observation - Corrosion to 0.7"

150ft General Observation - Corrosion to 0.8"

199.8ft General Observation 224.9ft General Observation - Corrosion to 0.4"
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Observation Report

310.7ft 3D Laser Sonar Scan - Internal pipe overview

300.1ft General Observation

324.9ft General Observation - Corrosion to 0.6"

250ft General Observation - Corrosion to 0.6" 0.5"\Debris to 0.1"
275ft General Observation - Corrosion to 

300.1ft General Observation
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Observation Report

399.7ft General Observation - Corrosion to 0.7"350ft General Observation - Corrosion to 0.5" 374.9ft General Observation - Corrosion to 0.7"

449.8ft General Observation - Corrosion to 0.8"449.8ft General Observation - Corrosion to 0.8"424.9ft General Observation - Corrosion to 0.6"
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Observation Report

549.7ft General Observation - Corrosion to 0.6"

0.9"\Debris to 0.3"
524.9ft General Observation - Corrosion to 

574.9ft General Observation - Corrosion to 0.6"

499.9ft General Observation0.8"\Debris to 0.2"
474.8ft General Observation - Corrosion to 

540.6ft Maximum Corrosion - To 1.3"
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Observation Report

649.9ft General Observation - Corrosion to 0.6"

599.8ft General Observation

624.8ft General Observation - Corrosion to 0.6"

607.6ft Match to Reference Shape and Size - ø36"

0.6"\Debris to 0.1"
674.9ft General Observation - Corrosion to 

599.8ft General Observation
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Observation Report

699.8ft General Observation - Corrosion to 0.6" 729.5ft General Observation - Corrosion to 0.7" 729.5ft General Observation - Corrosion to 0.7"
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145.3 3D Laser Sonar Scan  Internal pipe overview

150 General Observation

174.9 General Observation  Corrosion to 0.5"

199.8  Corrosion to 0.5"

1.8 ft Beginning of Inspection CMH000204

1.9 General Observation  Measurement inside reference to 0.6"

General Observation 

25

 To 0.8"

125 General Observation  Corrosion to 0.6"

 Corrosion to 0.6"\Debris to 0.2"

General Observation99.9

General Observation 75

215.4 ft End of Inspection

Maximum Corrosion 121.3

CMH000203

 ø36"

General Observation 

50.1 General Observation 

 Corrosion to 0.4"

Size 

 Corrosion to 0.6"

Match to Reference Shape and 68.8

CMH000204
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36 in Circle

68.8 ftDownstream

CMH000203

Match to Reference

Reinforced Concrete Pipe

Size & Shape

Material

CMH000204 - CMH000203

Survey Direction

Downstream MH

Upstream MH

Asset Number

Observation Comment
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Upstream MH
Asset Number

*

Downstream MH

Date Installed
Date Profiled

Match to Reference
Shape

216 ft
36 in
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CMH000204 - CMH000203

16 July 2013

Length
Diameter
Material

Operator

CMH000203
CMH000204

Reinforced Concrete Pipe
DownstreamSurvey Direction

68.8 ft
Circle

* The match to reference is the point that best indicates the shape and size of the original condition of the pipe.

Debris Volume
17 inAverage Water Level
0 cubic feet

0 inAverage Debris Depth
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Observation Report
1.9ft General Observation - Measurement inside 
reference to 0.6" 25ft General Observation - Corrosion to 0.4"

68.8ft Match to Reference Shape and Size - ø36" 75ft General Observation - Corrosion to 0.6"\Debris 50.1ft General Observation - Corrosion to 0.6"
to 0.2"

1.9ft General Observation - Measurement inside 
reference to 0.6"
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Observation Report

150ft General Observation 150ft General Observation145.3ft 3D Laser Sonar Scan - Internal pipe overview

121.3ft Maximum Corrosion - To 0.8"99.9ft General Observation 125ft General Observation - Corrosion to 0.6"
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Observation Report

199.8ft General Observation - Corrosion to 0.5"174.9ft General Observation - Corrosion to 0.5"
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General Observation 324.9

 To 1.1"Maximum Corrosion 214.3

 Corrosion to 0.8"General Observation 199.9

CMH000204End of Inspection

 Corrosion to 0.9"

 Corrosion to 1.1"

 Corrosion to 0.5"General Observation 

370.8 ft

1.1

 Corrosion to 0.5"

Note 

CMH000205Beginning of Inspection1 ft

 Water on lens at 12 o`clock for this asset

150.1

350.1

General Observation 175

General Observation

 ø36"Closest Match to Reference Size 138.8

259

1.1

 Corrosion to 0.5"General Observation 

 Corrosion to 1.1"General Observation 224.9

249.8

 Corrosion to 0.6"General Observation 299.8

Point of Interest

 Corrosion to 0.8"\Debris to 0.2"General Observation 274.9

General Observation 

General Observation50

 Corrosion to 0.6"25

General Observation 

General Observation

 Corrosion to 0.6"General Observation 100.2

 Corrosion to 0.6"General Observation 75

125

Upstream MH

Downstream MH

Survey Direction

Material

Size & Shape

CMH000205 - CMH000204

Match to Reference

Asset Number

CMH000204

CMH000205

Downstream

Reinforced Concrete Pipe

138.8 ft

36 in Circle
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36 in
Material
Diameter
Length

16 July 2013

CMH000205 - CMH000204

138.8 ft

CMH000204
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371 ft

ShapeDownstreamSurvey Direction

CMH000205

Circle
*

Operator
Match to Reference

Reinforced Concrete Pipe

Date Profiled

Asset Number

Date Installed

Downstream MH
Upstream MH

0 cubic feet
17 in
0 inAverage Debris Depth

Average Water Level
Debris Volume

* The match to reference is the point that best indicates the shape and size of the original condition of the pipe.

Observations

Inspection Distance (ft)
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Observation Report

1.1ft General Observation
1.1ft Note - Water on lens at 12 o`clock for this 
asset

75ft General Observation - Corrosion to 0.6"25ft General Observation - Corrosion to 0.6" 50ft General Observation

1.1ft General Observation
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Observation Report

100.2ft General Observation - Corrosion to 0.6" 125ft General Observation - Corrosion to 0.5"

150.1ft General Observation150.1ft General Observation

138.8ft Closest Match to Reference Size - ø36"

175ft General Observation - Corrosion to 1.1"
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Observation Report

259ft Point of Interest

199.9ft General Observation - Corrosion to 0.8"

249.8ft General Observation - Corrosion to 0.5"

224.9ft General Observation - Corrosion to 1.1"

0.8"\Debris to 0.2"
274.9ft General Observation - Corrosion to 

214.3ft Maximum Corrosion - To 1.1"
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Observation Report

299.8ft General Observation - Corrosion to 0.6" 324.9ft General Observation - Corrosion to 0.9"

350.1ft General Observation - Corrosion to 0.5"

299.8ft General Observation - Corrosion to 0.6"
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200

General Observation 225

General Observation

 Corrosion to 0.8"

 Corrosion to 1.0"\Debris to 0.2"General Observation 275

 Corrosion to 0.6"\Debris to 0.2"

General Observation250.1

25.1

4.7

CMH000206Beginning of Inspection3.7 ft

General Observation

reference to 0.8"
 Corrosion to 0.5", Measurement inside General Observation 50.2

General Observation  Corrosion to 0.8"

 To 1.3"Maximum Corrosion 31

General Observation 

294

General Observation300.1

General Observation 

174.9

 Corrosion to 0.6"

CMH000205324.7 ft

 Corrosion to 0.6"General Observation 322.2

End of Inspection

 Measurement inside reference to 0.8"

 Measurement inside reference to 0.5"General Observation 99.8

 ø36"

General Observation 75

149.8

Size 
Match to Reference Shape and 

 Internal pipe overview3D Laser Sonar Scan 136

 Corrosion to 0.4"\Debris to 0.5"General Observation 125

Upstream MH

Downstream MH

Survey Direction

Material

Size & Shape

CMH000206 - CMH000205

Match to Reference

Asset Number

CMH000205

CMH000206

Downstream

Reinforced Concrete Pipe

294 ft

36 in Circle
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Asset Number

Material
Diameter
Length

16 July 2013

CMH000206 - CMH000205
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36 in
325 ft

ShapeDownstream CircleSurvey Direction
CMH000205

294 ft

Reinforced Concrete Pipe

*
Operator

CMH000206

Date Profiled

Upstream MH
Downstream MH

Match to ReferenceDate Installed

* The match to reference is the point that best indicates the shape and size of the original condition of the pipe.

0 in

Debris Volume
Average Water Level
Average Debris Depth

0 cubic feet
16 in

CMH000206 - CMH000205
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Observation Report

31ft Maximum Corrosion - To 1.3" 75ft General Observation - Measurement inside 
reference to 0.8"

50.2ft General Observation - Corrosion to 0.5", 

25.1ft General Observation - Corrosion to 0.8"4.7ft General Observation 4.7ft General Observation

Measurement inside reference to 0.8"
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Observation Report

0.4"\Debris to 0.5"
99.8ft General Observation - Measurement inside 
reference to 0.5"

125ft General Observation - Corrosion to 

149.8ft General Observation - Corrosion to 0.6" 149.8ft General Observation - Corrosion to 0.6"

136ft 3D Laser Sonar Scan - Internal pipe overview

174.9ft General Observation - Corrosion to 0.8"
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Observation Report

200ft General Observation 0.6"\Debris to 0.2"

1.0"\Debris to 0.2"

250.1ft General Observation

300.1ft General Observation294ft Match to Reference Shape and Size - ø36"

225ft General Observation - Corrosion to 

275ft General Observation - Corrosion to 
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Observation Report

322.2ft General Observation - Corrosion to 0.6"300.1ft General Observation
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Closest Match to Reference Size 

 Measurement inside reference to 0.5"General Observation 250

199.9

 Corrosion to 0.3"General Observation 225

 Measurement inside reference to 0.9"

 To 1.9"
Reference 

Maximum Measurement Inside 436.7

 Corrosion to 0.4"

 ø30"

424.9

376.2

General Observation 399.9

General Observation 

 Measurement outside reference to 0.4"

data
 Estimated fit to reference due to no sonar Note 14.1

General Observation 

General Observation 8

CMH000207Beginning of Inspection8 ft

 Measurement inside reference to 0.5"

 Corrosion to 0.5"General Observation 175

General Observation 149.8

 Measurement inside reference to 0.5"

27.1

 Corrosion to 0.2"

 Measurement inside reference to 0.8"

 Measurement inside reference to 1.1"

299.9

324.9

General Observation 274.9

General Observation 125.8

 Corrosion to 0.6"General Observation 374.9

 Measurement inside reference to 0.6"General Observation 349.8

 Corrosion to 0.2"General Observation 

General Observation 50.1

 Corrosion to 0.4"General Observation 

 Measurement inside reference to 0.4"

 Measurement inside reference to 0.4"

General Observation 

General Observation 449.8  Measurement inside reference to 0.4"

General Observation 99.9

throughout asset
 Water on lens affects laser data Note 91.2

77 General Observation  Measurement inside reference to 0.7"

CMH000206

Match to Reference

Asset Number

Size & Shape

Material

CMH000207 - CMH000206

Survey Direction

Downstream MH

Upstream MH CMH000207

Downstream
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30 in Circle

376.2 ft

Reinforced Concrete Pipe

Distance Comment

CMH000207 - CMH000206OVERVIEW -
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449.8

CMH000206End of Inspection

General Observation  Measurement inside reference to 0.4"

464.7 ft

Asset Number

376.2 ft

30 in Circle

Upstream MH Reinforced Concrete PipeMaterialCMH000207

CMH000206

Match to Reference

Size & Shape

Downstream
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CMH000207 - CMH000206

Survey Direction

Downstream MH

OVERVIEW - CMH000207 - CMH000206
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CMH000207
Length

Shape
Match to Reference

Reinforced Concrete Pipe

Date Installed
Survey Direction

*

Asset Number
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Date Profiled

Circle

US Manhole
DS Manhole

30 in
CMH000206
Downstream

Diameter
Material

465 ftCMH000207 - CMH000206

376.2 ft
 -Operator18 July 2013

 242 

CMH000207 - CMH000206

* The match to reference is the point that best indicates the shape and size of the original condition of the pipe.

Average Water Level

Inspection Distance (ft)

19 in
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Observation Report

50.1ft General Observation - Measurement inside 
reference to 0.4"

reference to 0.4"
8ft General Observation - Measurement outside 

27.1ft General Observation - Corrosion to 0.4"

8ft General Observation - Measurement outside 

reference to 0.7"

sonar data
14.1ft Note - Estimated fit to reference due to no 

reference to 0.4"

77ft General Observation - Measurement inside 
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Observation Report

reference to 0.4"
99.9ft General Observation - Measurement inside 

throughout asset
91.2ft Note - Water on lens affects laser data 

149.8ft General Observation - Measurement inside 175ft General Observation - Corrosion to 0.5"
reference to 0.5"
149.8ft General Observation - Measurement inside 

reference to 0.5"

reference to 0.5"
125.8ft General Observation - Measurement inside 
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Observation Report

reference to 0.8"

199.9ft General Observation - Measurement inside 
reference to 0.9"

299.9ft General Observation - Measurement inside 

250ft General Observation - Measurement inside 
reference to 0.5"

reference to 0.8"
299.9ft General Observation - Measurement inside 

225ft General Observation - Corrosion to 0.3"

274.9ft General Observation - Corrosion to 0.2"
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Observation Report

324.9ft General Observation - Corrosion to 0.2" reference to 0.6"

399.9ft General Observation - Measurement inside 376.2ft Closest Match to Reference Size - ø30"

374.9ft General Observation - Corrosion to 0.6"

424.9ft General Observation - Corrosion to 0.4"
reference to 1.1"

349.8ft General Observation - Measurement inside 
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Observation Report
449.8ft General Observation - Measurement inside 436.7ft Maximum Measurement Inside Reference - 

To 1.9" reference to 0.4"
449.8ft General Observation - Measurement inside 
reference to 0.4"
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General Observation  Corrosion to 0.5"

General Observation

75

68.1 3D Laser Sonar Scan  Internal pipe overview

0.7 ft Beginning of Inspection CMH000235

0.9 Maximum Corrosion 

25

0.9 General Observation  Corrosion to 0.9"

50

 To 0.9"

General Observation 

125 General Observation  Corrosion to 0.5"

143.1 General Observation

143.3 ft End of Inspection CMH000176

Match to Reference Shape and 

 Corrosion to 0.4"

99.8  ø36"

General Observation

Size 

100

99.8 ft

36 in Circle

Downstream

Reinforced Concrete Pipe

CMH000235 - CMH000176
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CMH000235

CMH000176

Match to Reference

Material

Survey Direction

Downstream MH

Upstream MH

Size & Shape
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36 in
Material
Diameter
Length

16 July 2013

CMH000235 - CMH000176

99.8 ft

CMH000176
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144 ft

ShapeDownstreamSurvey Direction

CMH000235

Circle
*

Operator
Match to Reference

Reinforced Concrete Pipe

Date Profiled

Asset Number

Date Installed

Downstream MH
Upstream MH

0 cubic feet
13 in
0 inAverage Debris Depth

Average Water Level
Debris Volume

* The match to reference is the point that best indicates the shape and size of the original condition of the pipe.

Observations

Inspection Distance (ft)

CMH000235 - CMH000176

Debris Graph
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Observation Report

0.9ft General Observation - Corrosion to 0.9"0.9ft Maximum Corrosion - To 0.9" 0.9ft General Observation - Corrosion to 0.9"

68.1ft 3D Laser Sonar Scan - Internal pipe overview25ft General Observation - Corrosion to 0.5" 50ft General Observation
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Observation Report

75ft General Observation - Corrosion to 0.4" 99.8ft Match to Reference Shape and Size - ø36"

143.1ft General Observation125ft General Observation - Corrosion to 0.5"

100ft General Observation

143.1ft General Observation
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25 General Observation  Corrosion to 0.3"

50 General Observation  Measurement inside reference to 0.5"

75 General Observation  Corrosion to 0.4"

100.1 General Observation

4.7 ft Beginning of Inspection CMH000247

4.8 General Observation  Corrosion to 0.6"

 To 0.8"Maximum Corrosion 12.1

Point of Interest9.7

 Corrosion to 0.2"

199.9

General Observation 174.8

CMH000235

General Observation

End of Inspection207.3 ft

 Internal pipe overview3D Laser Sonar Scan 130.3

 Corrosion to 0.4"\Debris to 0.2"General Observation 124.9

 ø36"173.8
Size 

Match to Reference Shape and 

 Corrosion to 0.5"General Observation 149.9

Size & Shape

Material

CMH000247 - CMH000235

Survey Direction

Downstream MH

Upstream MH

Asset Number

Match to Reference

CMH000235
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36 in Circle

173.8 ft

Reinforced Concrete Pipe

Downstream

CMH000247
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36 in
Material
Diameter
Length

16 July 2013

CMH000247 - CMH000235

173.8 ft

CMH000235
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208 ft

ShapeDownstreamSurvey Direction

CMH000247

Circle
*

Operator
Match to Reference

Reinforced Concrete Pipe

Date Profiled

Asset Number

Date Installed

Downstream MH
Upstream MH

0 cubic feet
13 in
0 inAverage Debris Depth

Average Water Level
Debris Volume

* The match to reference is the point that best indicates the shape and size of the original condition of the pipe.

Observations

Inspection Distance (ft)
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Debris Graph
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Observation Report

25ft General Observation - Corrosion to 0.3"

4.8ft General Observation - Corrosion to 0.6"

12.1ft Maximum Corrosion - To 0.8"

9.7ft Point of Interest

reference to 0.5"
50ft General Observation - Measurement inside 

4.8ft General Observation - Corrosion to 0.6"

2.0in

-1.3in

-0.7in

0in
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-2.0in
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Observation Report

75ft General Observation - Corrosion to 0.4"

149.9ft General Observation - Corrosion to 0.5"130.3ft 3D Laser Sonar Scan - Internal pipe overview

124.9ft General Observation - Corrosion to 
0.4"\Debris to 0.2"

149.9ft General Observation - Corrosion to 0.5"

100.1ft General Observation

2.0in

-1.3in
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0in
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2
5
5

CMH000247 - CMH000235



Observation Report

173.8ft Match to Reference Shape and Size - ø36" 174.8ft General Observation - Corrosion to 0.2" 199.9ft General Observation

-2.0in

2.0in

1.3in

0.7in

0in

-0.7in

-1.3in
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71 ft

 Corrosion to 0.4"

25

Size 

End of Inspection CMH000255A

 Corrosion to 0.4"

2.3 ft Beginning of Inspection CMH000255

General Observation 

 ø36"2.8 Match to Reference Shape and 

2.5

Point of Interest

55.4 3D Laser Sonar Scan  Pipe Overview

59

General Observation 

General Observation 70

30.3 Maximum Corrosion  To 0.9"

50.1 General Observation  Corrosion to 0.6"

 Corrosion to 0.7"

Upstream MH

Downstream MH

Survey Direction

Material

Size & Shape

CMH000255 - CMH000255A

Match to Reference

Asset Number

CMH000255A

CMH000255

Downstream

Reinforced Concrete Pipe

2.8 ft

36 in Circle
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OVERVIEW - CMH000255 - CMH000255A
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36 in
Material
Diameter
Length

15 July 2013

CMH000255 - CMH000255A

2.8 ft

CMH000255A
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72 ft

ShapeDownstreamSurvey Direction

CMH000255

Circle
*

Operator
Match to Reference

Reinforced Concrete Pipe

Date Profiled

Asset Number

Date Installed

Downstream MH
Upstream MH

0 cubic feet
16 in
0 inAverage Debris Depth

Average Water Level
Debris Volume

* The match to reference is the point that best indicates the shape and size of the original condition of the pipe.

Observations

Inspection Distance (ft)

CMH000255 - CMH000255A

Debris Graph
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Observation Report

2.5ft General Observation - Corrosion to 0.4" 2.8ft Match to Reference Shape and Size - ø36"

25ft General Observation - Corrosion to 0.7"

2.5ft General Observation - Corrosion to 0.4"

30.3ft Maximum Corrosion - To 0.9" 50.1ft General Observation - Corrosion to 0.6"
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-0.8in
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0.8in
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Observation Report

55.4ft 3D Laser Sonar Scan - Pipe Overview 59ft Point of Interest 70ft General Observation - Corrosion to 0.4"
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2.3in

1.5in
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CMH000255 - CMH000255A



 Pipe Overview3D Laser Sonar Scan 222.2

 Corrosion to 0.3"General Observation 200.1

 To 0.9"44.7

2.2 ft Beginning of Inspection CMH000255A

Match to Reference Shape and 145.6

 Corrosion to 0.7"General Observation 25

 Corrosion to 0.5"General Observation 3

 Corrosion to 0.6"

Maximum Corrosion 

 Corrosion to 0.7"General Observation 175

Size 
 ø36"

General Observation 150.1

250.1

 Corrosion to 0.6"General Observation 275

General Observation 

 Corrosion to 0.5"General Observation 225

 Corrosion to 0.3"

CMH000247End of Inspection

General Observation299.8

318.4 ft

General Observation 

49.9 General Observation  Corrosion to 0.6"

75  Corrosion to 0.4"

 Corrosion to 0.7"General Observation 125

 Corrosion to 0.5"General Observation 100.1

Survey Direction

CMH000247

CMH000255A

Downstream

Reinforced Concrete Pipe

145.6 ft

36 in Circle
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CMH000255A - CMH000247

Upstream MH Material

Downstream MH

Asset Number

Size & Shape

Match to Reference

Distance Comment

CMH000255A - CMH000247OVERVIEW -
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36 in
Material
Diameter
Length

15 July 2013

CMH000255A - CMH000247

145.6 ft

CMH000247
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319 ft

ShapeDownstreamSurvey Direction

CMH000255A

Circle
*

Operator
Match to Reference

Reinforced Concrete Pipe

Date Profiled

Asset Number

Date Installed

Downstream MH
Upstream MH

0 cubic feet
16 in
0 inAverage Debris Depth

Average Water Level
Debris Volume

* The match to reference is the point that best indicates the shape and size of the original condition of the pipe.

Observations

Inspection Distance (ft)

CMH000255A - CMH000247

Debris Graph
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Observation Report

75ft General Observation - Corrosion to 0.4"

3ft General Observation - Corrosion to 0.5"

49.9ft General Observation - Corrosion to 0.6"44.7ft Maximum Corrosion - To 0.9"

3ft General Observation - Corrosion to 0.5" 25ft General Observation - Corrosion to 0.7"

-1.5in

2.3in

1.5in

0.8in

-0.8in

-2.3in

0in
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CMH000255A - CMH000247



Observation Report

100.1ft General Observation - Corrosion to 0.5" 125ft General Observation - Corrosion to 0.7"

150.1ft General Observation - Corrosion to 0.6"150.1ft General Observation - Corrosion to 0.6"

145.6ft Match to Reference Shape and Size - ø36"

175ft General Observation - Corrosion to 0.7"
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Observation Report

200.1ft General Observation - Corrosion to 0.3"

250.1ft General Observation - Corrosion to 0.3"

225ft General Observation - Corrosion to 0.5"

299.8ft General Observation

222.2ft 3D Laser Sonar Scan - Pipe Overview

275ft General Observation - Corrosion to 0.6"
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Observation Report

299.8ft General Observation
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General Observation 

 Corrosion to 0.7"

General Observation 224.9

 Corrosion to 0.5"200

 ø36"

General Observation 50

274.9

 Corrosion to 1.0"

191.7

 Corrosion to 0.9"General Observation 249.8

5.3

 Corrosion to 0.7"

Size 

5.3

CMH000262Beginning of Inspection2.2 ft

General Observation 

 Corrosion to 0.8"

Point of Interest 

175

 Spalling throughout

 Corrosion to 0.6"General Observation 25

Match to Reference Shape and 

General Observation 

General Observation299.9

 To 1.2"Maximum Corrosion 290.8

CMH000255329.5 ft

 Corrosion to 1.0"General Observation 328.1

End of Inspection

 Corrosion to 0.6"General Observation 100

 Corrosion to 0.9"General Observation 75

 Corrosion to 0.6"\Debris to 0.1"

 Corrosion to 0.7"General Observation 150

124.9  Corrosion to 0.6"General Observation 

General Observation 

Upstream MH

Downstream MH

Survey Direction

Material

Size & Shape

CMH000262 - CMH000255

Match to Reference

Asset Number

CMH000255

CMH000262

Downstream

Reinforced Concrete Pipe

191.7 ft

36 in Circle
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36 in
Material
Diameter
Length

15 July 2013

CMH000262 - CMH000255

191.7 ft

CMH000255
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330 ft

ShapeDownstreamSurvey Direction

CMH000262

Circle
*

Operator
Match to Reference

Reinforced Concrete Pipe

Date Profiled

Asset Number

Date Installed

Downstream MH
Upstream MH

0 cubic feet
16 in
0 inAverage Debris Depth

Average Water Level
Debris Volume

* The match to reference is the point that best indicates the shape and size of the original condition of the pipe.

Observations

Inspection Distance (ft)

CMH000262 - CMH000255

Debris Graph
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Observation Report

5.3ft Point of Interest - Spalling throughout5.3ft General Observation - Corrosion to 0.7"

50ft General Observation - Corrosion to 0.7"25ft General Observation - Corrosion to 0.6"

5.3ft General Observation - Corrosion to 0.7"

75ft General Observation - Corrosion to 0.9"
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Observation Report

100ft General Observation - Corrosion to 0.6" 124.9ft General Observation - Corrosion to 0.6"

175ft General Observation - Corrosion to 0.8"150ft General Observation - Corrosion to 0.7"

150ft General Observation - Corrosion to 0.7"

191.7ft Match to Reference Shape and Size - ø36"
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Observation Report

200ft General Observation - Corrosion to 0.5"

290.8ft Maximum Corrosion - To 1.2"
0.6"\Debris to 0.1"

249.8ft General Observation - Corrosion to 0.9"

299.9ft General Observation

224.9ft General Observation - Corrosion to 1.0"

274.9ft General Observation - Corrosion to 
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Observation Report

328.1ft General Observation - Corrosion to 1.0"299.9ft General Observation
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424.9

 Corrosion to 0.9"General Observation 399.8

349.8

 Corrosion to 0.5"General Observation 374.9

 Corrosion to 0.5"

 Spalling throughoutPoint of Interest 1.4

 Corrosion to 0.5"General Observation 1.4

General Observation  Corrosion to 0.5"

Beginning of Inspection

 Corrosion to 0.8"General Observation 449.9

149.8

 Corrosion to 0.3"General Observation 125

General Observation 

reference to 0.6"
 Corrosion to 0.5", Measurement inside General Observation 100.1

0.1 ft

 Corrosion to 0.7"General Observation 

 Corrosion to 0.9"\Debris to 0.1"General Observation 

General Observation  Measurement inside reference to 0.6"

 ø36"Closest Match to Reference Size 153.9

CMH000269

174.9

 Corrosion to 0.7"General Observation 474.8

 Corrosion to 0.4"

492.9

 Corrosion to 0.7"General Observation 299.9

324.9

CMH000262End of Inspection496.6 ft

 Corrosion to 0.9"General Observation 494.7

 To 1.1"Maximum Corrosion 

 Corrosion to 1.0"\Debris to 0.2"General Observation 75

 Measurement inside reference to 0.6"49.9

General Observation 

 Corrosion to 0.6"General Observation 25

General Observation 

 Corrosion to 0.6"

200

274.9

General Observation 250.1

General Observation  Measurement inside reference to 0.7"

225 General Observation  Corrosion to 0.3"

Survey Direction

CMH000269 - CMH000262

Material

Size & ShapeDownstream MH

Upstream MH

Asset Number

Match to Reference

CMH000262
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36 in Circle

153.9 ft

Reinforced Concrete Pipe

Downstream

CMH000269
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36 in
Material
Diameter
Length

15 July 2013

CMH000269 - CMH000262

153.9 ft

CMH000262

 274 

497 ft

ShapeDownstreamSurvey Direction

CMH000269

Circle
*

Operator
Match to Reference

Reinforced Concrete Pipe

Date Profiled

Asset Number

Date Installed

Downstream MH
Upstream MH

0 cubic feet
16 in
0 inAverage Debris Depth

Average Water Level
Debris Volume

* The match to reference is the point that best indicates the shape and size of the original condition of the pipe.

Observations

Inspection Distance (ft)

CMH000269 - CMH000262

Debris Graph
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Observation Report

reference to 0.6"

1.4ft General Observation - Corrosion to 0.5"

49.9ft General Observation - Measurement inside 

1.4ft Point of Interest - Spalling throughout

to 0.2"
75ft General Observation - Corrosion to 1.0"\Debris 

1.4ft General Observation - Corrosion to 0.5"

25ft General Observation - Corrosion to 0.6"
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Observation Report

153.9ft Closest Match to Reference Size - ø36"

100.1ft General Observation - Corrosion to 0.5", 
Measurement inside reference to 0.6"

reference to 0.6"

149.8ft General Observation - Measurement inside 
reference to 0.6"

0.9"\Debris to 0.1"
174.9ft General Observation - Corrosion to 

125ft General Observation - Corrosion to 0.3"

149.8ft General Observation - Measurement inside 

2.0in
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Observation Report
200ft General Observation - Measurement inside 
reference to 0.7" 225ft General Observation - Corrosion to 0.3"

274.9ft General Observation - Corrosion to 0.4"

250.1ft General Observation - Corrosion to 0.6"

299.9ft General Observation - Corrosion to 0.7" 299.9ft General Observation - Corrosion to 0.7"
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Observation Report

324.9ft General Observation - Corrosion to 0.7" 349.8ft General Observation - Corrosion to 0.5"

424.9ft General Observation - Corrosion to 0.5"399.8ft General Observation - Corrosion to 0.9"

374.9ft General Observation - Corrosion to 0.5"

449.9ft General Observation - Corrosion to 0.8"
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Observation Report

449.9ft General Observation - Corrosion to 0.8"

494.7ft General Observation - Corrosion to 0.9"

474.8ft General Observation - Corrosion to 0.7" 492.9ft Maximum Corrosion - To 1.1"
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0.7in

0in

-1.3in

-0.7in

2
7
9

CMH000269 - CMH000262



249.9

 Corrosion to 0.7"

 Corrosion to 0.7"General Observation 374.9

400.1

General Observation 

General Observation

 Corrosion to 0.4"General Observation 225

 Corrosion to 0.5"

General Observation 474.9

 Corrosion to 0.5"General Observation 450.1

General Observation 

 Corrosion to 0.6"

General Observation 

 Encrustation throughoutPoint of Interest 3

General Observation 3

CMH000276Beginning of Inspection1.6 ft

 Corrosion to 0.4"\Debris to 0.2"

 Corrosion to 0.7"General Observation 199.8

 To 1.2"

 Corrosion to 0.5"

181.9

 Corrosion to 0.9"\Debris to 0.3"General Observation 175

Maximum Corrosion 

299.9

 Corrosion to 0.4"General Observation 324.9

424.9

General Observation

 Corrosion to 0.4"\Debris to 0.2"General Observation 274.9

General Observation

 Corrosion to 0.5"General Observation 

349.9

 ø36"
Size 

Match to Reference Shape and 335.5

 Corrosion to 0.6"General Observation 49.9

75

General Observation  Corrosion to 0.6"25

499.8

General Observation 

149.9

 Corrosion to 0.6"General Observation 125

 Corrosion to 0.6"\Debris to 0.2"

100 General Observation  Corrosion to 0.6"

Match to Reference

Size & Shape

Asset Number

CMH000269

Material

CMH000276 - CMH000269

Survey Direction

Downstream MH

Upstream MH CMH000276

Downstream
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36 in Circle

335.5 ft

Reinforced Concrete Pipe

Distance Comment

CMH000276 - CMH000269OVERVIEW -
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General Observation 

 Corrosion to 0.5"549.8

577.3  Corrosion to 0.8"

577.5 ft

536

524.8 General Observation  Corrosion to 0.3"\Debris to 0.2"

General Observation 

End of Inspection

Point of Interest  Spalling

CMH000269

CMH000276

CMH000269
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36 in Circle

335.5 ftDownstream

Reinforced Concrete PipeUpstream MH

Downstream MH

Survey Direction

CMH000276 - CMH000269

Material

Size & Shape

Match to Reference

Asset Number

ObservationDistance Comment
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Downstream MH

Asset Number

Reinforced Concrete Pipe
Upstream MH

Date Installed
Date Profiled

CMH000276

Shape

Operator

CMH000276 - CMH000269 579 ft
36 in
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15 July 2013

Length
Diameter
Material

*Match to Reference
CircleDownstreamSurvey Direction

CMH000269

335.5 ft

0 in

* The match to reference is the point that best indicates the shape and size of the original condition of the pipe.

Debris Volume 1 cubic feet
Average Water Level 16 in
Average Debris Depth

Observations

Inspection Distance (ft)

CMH000276 - CMH000269

Debris Graph
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Observation Report

25ft General Observation - Corrosion to 0.6" 49.9ft General Observation - Corrosion to 0.6"

3ft General Observation - Corrosion to 0.6" 3ft General Observation - Corrosion to 0.6" 3ft Point of Interest - Encrustation throughout

75ft General Observation - Corrosion to 0.6"\Debris 
to 0.2"
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0in

2
8
3

CMH000276 - CMH000269



Observation Report

100ft General Observation - Corrosion to 0.6" 125ft General Observation - Corrosion to 0.6"

175ft General Observation - Corrosion to 149.9ft General Observation - Corrosion to 0.5"

149.9ft General Observation - Corrosion to 0.5"

181.9ft Maximum Corrosion - To 1.2"
0.9"\Debris to 0.3"
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Observation Report

199.8ft General Observation - Corrosion to 0.7"

299.9ft General Observation
0.4"\Debris to 0.2"

249.9ft General Observation - Corrosion to 0.5"

299.9ft General Observation

225ft General Observation - Corrosion to 0.4"

274.9ft General Observation - Corrosion to 
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Observation Report

424.9ft General Observation - Corrosion to 

349.9ft General Observation

400.1ft General Observation374.9ft General Observation - Corrosion to 0.7"
0.4"\Debris to 0.2"

335.5ft Match to Reference Shape and Size - ø36"324.9ft General Observation - Corrosion to 0.4"
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2.0in

1.3in
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Observation Report

474.9ft General Observation - Corrosion to 0.7"450.1ft General Observation - Corrosion to 0.5"

536ft Point of Interest - Spalling499.8ft General Observation - Corrosion to 0.5"
0.3"\Debris to 0.2"

450.1ft General Observation - Corrosion to 0.5"

524.8ft General Observation - Corrosion to 
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Observation Report

577.3ft General Observation - Corrosion to 0.8"549.8ft General Observation - Corrosion to 0.5"

2.0in

-1.3in

-0.7in

0in

0.7in

1.3in

-2.0in

2
8
8

CMH000276 - CMH000269



Size 

CMH000281

 Corrosion to 0.7"General Observation 350

 ø36"Match to Reference Shape and 339.2

 Corrosion to 0.7"\Debris to 0.1"General Observation 

375.2

Beginning of Inspection

End of Inspection375.6 ft

General Observation 

General Observation 374.9

 Corrosion to 1.1"

 Corrosion to 0.7"General Observation 124.9

150.1

 Corrosion to 0.7"General Observation 99.8

1.5 ft

General Observation 

 Corrosion to 0.8", Debris to 0.7"General Observation 199.9

 Corrosion to 0.7"174.9

 Corrosion to 0.6"General Observation 

 Corrosion to 0.8"

 Corrosion to 0.8"\Debris to 0.2"General Observation 275

General Observation  Corrosion to 0.6"

 Corrosion to 0.7"General Observation 249.8

CMH000276

324.9

300

 Pipe overview3D Laser Sonar Scan 324.8

 Corrosion to 0.6"General Observation 25

38.9

1.9  Corrosion to 0.5"General Observation 

 Corrosion to 0.7"

General Observation 

Maximum Corrosion 

General Observation 225

 Corrosion to 0.8"75

 Corrosion to 0.6"General Observation 50

 To 1.2"

CMH000276

CMH000281 - CMH000276

Material

Match to Reference

CMH000281

Size & Shape

Survey Direction

Downstream MH

Asset Number

Downstream

Upstream MH Reinforced Concrete Pipe
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36 in Circle

339.2 ft

Distance Comment

CMH000281 - CMH000276OVERVIEW -
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Asset Number
Upstream MH

339.2 ftDate Installed
Date Profiled

CMH000281

Match to Reference
Operator

*
Circle

Downstream MH

Length

 290 

15 July 2013

Diameter
MaterialCMH000276

CMH000281 - CMH000276 376 ft

Downstream
Reinforced Concrete Pipe

Shape

36 in

Survey Direction

Average Debris Depth
Average Water Level
Debris Volume

* The match to reference is the point that best indicates the shape and size of the original condition of the pipe.

0 in
16 in
0 cubic feet

Observations
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Debris Graph

C
M

H
0
0
0
2
8
1
 -
 C

M
H
0
0
0
2
7
6



Observation Report

38.9ft Maximum Corrosion - To 1.2"

1.9ft General Observation - Corrosion to 0.5"

50ft General Observation - Corrosion to 0.6" 75ft General Observation - Corrosion to 0.8"

25ft General Observation - Corrosion to 0.6"1.9ft General Observation - Corrosion to 0.5"
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-2.0in
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0in
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2.0in

-0.7in
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Observation Report

174.9ft General Observation - Corrosion to 0.7"

99.8ft General Observation - Corrosion to 0.7"

150.1ft General Observation - Corrosion to 0.6"

150.1ft General Observation - Corrosion to 0.6"

Debris to 0.7"
199.9ft General Observation - Corrosion to 0.8", 

124.9ft General Observation - Corrosion to 0.7"

2.0in
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-0.7in

0in
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Observation Report

225ft General Observation - Corrosion to 0.7"

300ft General Observation - Corrosion to 0.6"300ft General Observation - Corrosion to 0.6"

275ft General Observation - Corrosion to 
0.8"\Debris to 0.2"

324.8ft 3D Laser Sonar Scan - Pipe overview

249.8ft General Observation - Corrosion to 0.7"

2.0in
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-0.7in
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Observation Report

350ft General Observation - Corrosion to 0.7"

374.9ft General Observation - Corrosion to 0.8"

324.9ft General Observation - Corrosion to 
0.7"\Debris to 0.1" 339.2ft Match to Reference Shape and Size - ø36"

375.2ft General Observation - Corrosion to 1.1"

-2.0in

2.0in

1.3in

0.7in

0in

-0.7in

-1.3in
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 Corrosion to 0.5"

 Corrosion to 0.4"General Observation 424.9

449.8

General Observation 399.7

 Corrosion to 0.5"General Observation 374.9

CMH000286

General Observation2.5

Beginning of Inspection

 Corrosion to 0.5"474.9

General Observation

149.8

 ø42"
Size 

Match to Reference Shape and 146.8

 Corrosion to 0.6"General Observation 124.9

2.5 ft

General Observation 

 Corrosion to 0.7"General Observation 

 Corrosion to 0.5"General Observation 

General Observation  Corrosion to 0.5"

 Corrosion to 0.6"General Observation 175

200.1

324.9

350.1

25

General Observation 

General Observation 

 Corrosion to 0.5"General Observation 300.1

 Corrosion to 0.7"

 Corrosion to 0.6"General Observation 550

500

 Corrosion to 0.7"General Observation 524.9

 Corrosion to 0.6"

 Corrosion to 0.4"General Observation 75

100.1

General Observation49.9

 Corrosion to 0.4"\Debris to 0.1"General Observation 

General Observation

 Corrosion to 0.5"General Observation 274.9

General Observation250.1

General Observation 225  Corrosion to 0.6"

Match to Reference

Size & Shape

Asset Number

CMH000281

Material

CMH000286 - CMH000281

Survey Direction

Downstream MH

Upstream MH CMH000286

Downstream

 295 

42 in Circle

146.8 ft

Reinforced Concrete Pipe

Distance Comment
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CMH000281

General Observation  Corrosion to 0.8"

End of Inspection766.3 ft

 To 0.9"

574.9 General Observation  Corrosion to 0.9"

749.7

Maximum Corrosion 

724.8 General Observation  Corrosion to 0.6"

599.7

649.7 General Observation  Corrosion to 0.7"

 Corrosion to 0.7"

699.7 General Observation  Corrosion to 0.6"

General Observation 

General Observation 

674.8

599.9  Corrosion to 0.7"

 Corrosion to 0.7"\Debris to 0.3"General Observation 624.9

Match to Reference

Material

Size & Shape

CMH000286 - CMH000281

 296 

42 in Circle

146.8 ft

Reinforced Concrete Pipe

Downstream

CMH000286

CMH000281

Asset Number

Downstream MH

Upstream MH

Survey Direction

Distance Observation Comment

OVERVIEW - CMH000286 - CMH000281
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42 in
Material
Diameter
Length

15 July 2013

CMH000286 - CMH000281

146.8 ft

CMH000281

 297 

767 ft

ShapeDownstreamSurvey Direction

CMH000286

Circle
*

Operator
Match to Reference

Reinforced Concrete Pipe

Date Profiled

Asset Number

Date Installed

Downstream MH
Upstream MH

0 cubic feet
16 in
0 inAverage Debris Depth

Average Water Level
Debris Volume

* The match to reference is the point that best indicates the shape and size of the original condition of the pipe.

Observations

Inspection Distance (ft)
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Debris Graph
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Observation Report

2.5ft General Observation
25ft General Observation - Corrosion to 0.4"\Debris 
to 0.1"2.5ft General Observation

100.1ft General Observation49.9ft General Observation 75ft General Observation - Corrosion to 0.4"
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Observation Report

146.8ft Match to Reference Shape and Size - ø42"

149.8ft General Observation - Corrosion to 0.5"

124.9ft General Observation - Corrosion to 0.6"

175ft General Observation - Corrosion to 0.6" 200.1ft General Observation - Corrosion to 0.5"

149.8ft General Observation - Corrosion to 0.5"

1.5in

-2.3in

-1.5in

-0.8in
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2.3in

0in
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Observation Report

225ft General Observation - Corrosion to 0.6" 250.1ft General Observation

300.1ft General Observation - Corrosion to 0.5"300.1ft General Observation - Corrosion to 0.5"

274.9ft General Observation - Corrosion to 0.5"

324.9ft General Observation - Corrosion to 0.7"
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Observation Report

350.1ft General Observation - Corrosion to 0.7" 374.9ft General Observation - Corrosion to 0.5"

449.8ft General Observation424.9ft General Observation - Corrosion to 0.4"

399.7ft General Observation - Corrosion to 0.5"

449.8ft General Observation
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Observation Report

474.9ft General Observation - Corrosion to 0.5" 524.9ft General Observation - Corrosion to 0.7"

599.7ft Maximum Corrosion - To 0.9"574.9ft General Observation - Corrosion to 0.9"

500ft General Observation - Corrosion to 0.6"

550ft General Observation - Corrosion to 0.6"
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Observation Report

599.9ft General Observation - Corrosion to 0.7"

674.8ft General Observation - Corrosion to 0.7"649.7ft General Observation - Corrosion to 0.7"

624.9ft General Observation - Corrosion to 
0.7"\Debris to 0.3"

699.7ft General Observation - Corrosion to 0.6"

599.9ft General Observation - Corrosion to 0.7"
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Observation Report

724.8ft General Observation - Corrosion to 0.6" 749.7ft General Observation - Corrosion to 0.8" 749.7ft General Observation - Corrosion to 0.8"
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General Observation 

 Internal pipe overview3D Laser Sonar Scan 377.1

 Corrosion to 0.4"374.9

 Corrosion to 0.6"General Observation 350

CMH000290

 Corrosion to 0.6", Debris to 1.2"General Observation 6.1

Beginning of Inspection

424.9

General Observation399.8

149.8

 LateralPoint of Interest 125.5

 Corrosion to 0.8"General Observation 125

4.7 ft

General Observation 

 Corrosion to 0.3"General Observation 324.9

 Corrosion to 0.3"General Observation 174.9

General Observation  Debris to 1.0"

 ø42"
Size 

Match to Reference Shape and 159.7

300

 Corrosion to 0.5"

25

General Observation 

443.3

 Corrosion to 0.4"General Observation 274.9

 Corrosion to 0.6"

 To 0.9"Maximum Corrosion 462.1

 Corrosion to 0.6"General Observation 449.8

 To 2.5"Maximum Debris 

 Corrosion to 0.4"General Observation 75

100.1

General Observation  Corrosion to 0.7"50.1

 Corrosion to 0.4"General Observation 

General Observation 

 Corrosion to 0.6"General Observation 249.9

 Corrosion to 0.6"General Observation 224.9

199.8

 Corrosion to 0.5"

General Observation  Corrosion to 0.8"

CMH000290 - CMH000286

Material

Downstream MH Size & Shape

Upstream MH

Survey Direction

Asset Number

Match to Reference

CMH000286

 305 

42 in Circle

159.7 ft

Reinforced Concrete Pipe

Downstream

CMH000290

CommentObservation
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 Corrosion to 0.5"General Observation 

 Corrosion to 0.5"

524.9

General Observation 499.9

 Corrosion to 0.6"General Observation 474.9

End of Inspection605.3 ft

549.8

599.7 General Observation  Corrosion to 0.5"

General Observation

 Corrosion to 0.5"General Observation 574.8

CMH000286

 306 

CMH000290

42 in Circle

159.7 ftDownstream

CMH000286

Match to Reference

Size & Shape

Material

CMH000290 - CMH000286

Survey Direction

Reinforced Concrete PipeUpstream MH

Asset Number

Downstream MH

OVERVIEW -

Distance
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Observation Comment
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42 in
Material
Diameter
Length

15 July 2013

CMH000290 - CMH000286

159.7 ft

CMH000286

 307 

606 ft

ShapeDownstreamSurvey Direction

CMH000290

Circle
*

Operator
Match to Reference

Reinforced Concrete Pipe

Date Profiled

Asset Number

Date Installed

Downstream MH
Upstream MH

1 cubic feet
16 in
0 inAverage Debris Depth

Average Water Level
Debris Volume

* The match to reference is the point that best indicates the shape and size of the original condition of the pipe.

Observations

Inspection Distance (ft)
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Observation Report

50.1ft General Observation - Corrosion to 0.7"

25ft General Observation - Corrosion to 0.4"

100.1ft General Observation - Corrosion to 0.5"

Debris to 1.2"

75ft General Observation - Corrosion to 0.4"

6.1ft General Observation - Corrosion to 0.6", 6.1ft General Observation - Corrosion to 0.6", 
Debris to 1.2"
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Observation Report

125ft General Observation - Corrosion to 0.8" 125.5ft Point of Interest - Lateral

159.7ft Match to Reference Shape and Size - ø42"149.8ft General Observation - Debris to 1.0"

149.8ft General Observation - Debris to 1.0"

174.9ft General Observation - Corrosion to 0.3"
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Observation Report

199.8ft General Observation - Corrosion to 0.8" 224.9ft General Observation - Corrosion to 0.6"

300ft General Observation - Corrosion to 0.6"274.9ft General Observation - Corrosion to 0.4"

249.9ft General Observation - Corrosion to 0.6"

300ft General Observation - Corrosion to 0.6"
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Observation Report

399.8ft General Observation

350ft General Observation - Corrosion to 0.6"

377.1ft 3D Laser Sonar Scan - Internal pipe overview 424.9ft General Observation - Corrosion to 0.5"

374.9ft General Observation - Corrosion to 0.4"324.9ft General Observation - Corrosion to 0.3"
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Observation Report

443.3ft Maximum Debris - To 2.5" 449.8ft General Observation - Corrosion to 0.6"

474.9ft General Observation - Corrosion to 0.6"462.1ft Maximum Corrosion - To 0.9"

449.8ft General Observation - Corrosion to 0.6"

499.9ft General Observation - Corrosion to 0.5"
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Observation Report

549.8ft General Observation524.9ft General Observation - Corrosion to 0.5" 574.8ft General Observation - Corrosion to 0.5"

599.7ft General Observation - Corrosion to 0.5" 599.7ft General Observation - Corrosion to 0.5"
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 Internal pipe overview

 Debris3D Laser Sonar Scan 350.5

358.4

3D Laser Scan 350.5

 Debris to 2.2"General Observation 349.9

CMH000294

 Corrosion to 1.2", Debris to 1.0"General Observation 7.5

Beginning of Inspection4.1 ft

 ø42"
Size 

Match to Reference Shape and 

 Corrosion to 0.4"\Debris to 0.4"General Observation 125.1

General Observation100

 Corrosion to 0.6"\Debris to 0.3"General Observation 

374.9

 To 2.8"Maximum Debris 342.8

 Corrosion to 0.6"General Observation 200.1

149.9 General Observation

 Corrosion to 0.5"\Debris to 0.2"General Observation 175

General Observation 

 Corrosion to 0.6"

7.7

 Corrosion to 0.4"\Debris to 0.4"

General Observation 

325

 Corrosion to 0.5"General Observation 300

 Corrosion to 0.5"General Observation 449.7

400

 Corrosion to 0.5"General Observation 424.9

 Corrosion to 0.5"

 Corrosion to 0.8", Debris to 0.6"General Observation 50.1

75

General Observation  Corrosion to 0.4"\Debris to 0.9"25

General Observation 

 To 1.7"Maximum Corrosion 

 Corrosion to 0.4"\Debris to 1.0"General Observation 

 Corrosion to 0.5", Debris to 0.7"General Observation 

 Corrosion to 0.4"\Debris to 0.5"

274.9

250

General Observation 225

Match to Reference

Size & Shape

Asset Number

CMH000290

Material

CMH000294 - CMH000290

Survey Direction

Downstream MH

Upstream MH CMH000294

Downstream
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42 in Circle

358.4 ft

Reinforced Concrete Pipe

Distance Comment
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General Observation

674.9 General Observation  Corrosion to 0.3"

686.8

687.7 ft End of Inspection CMH000290

449.7 General Observation  Corrosion to 0.5"

474.9

624.8 General Observation  Corrosion to 0.4"

649.9 General Observation

574.9

 Corrosion to 0.3"\Debris to 0.7"

549.7 General Observation

General Observation 

General Observation  Corrosion to 0.6"

599.9 General Observation  Corrosion to 0.5"

524.9

 Corrosion to 0.7"

General Observation  Corrosion to 0.5"

General Observation 

499.8

Reinforced Concrete Pipe

Downstream

42 in Circle

Material

 315 

358.4 ft

CMH000294

CMH000290 Size & Shape

CMH000294 - CMH000290

Survey Direction

Downstream MH

Match to Reference

Upstream MH

Asset Number

Comment

OVERVIEW - CMH000294 - CMH000290
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Asset Number

Survey Direction
CMH000290

358.4 ftDate Installed

 316 

Upstream MH
Downstream MH

Circle
Reinforced Concrete Pipe

*
Operator
Match to Reference

CMH000294

Date Profiled 15 July 2013

42 in
688 ft

Shape

CMH000294 - CMH000290 Length

Downstream

Diameter
Material

0 in

* The match to reference is the point that best indicates the shape and size of the original condition of the pipe.

16 in
Debris Volume
Average Water Level
Average Debris Depth

2 cubic feet

Observations

CMH000294 - CMH000290

Inspection Distance (ft)
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Observation Report

Debris to 1.0"

Debris to 0.6"

Debris to 1.0"
7.5ft General Observation - Corrosion to 1.2", 7.5ft General Observation - Corrosion to 1.2", 

7.7ft Maximum Corrosion - To 1.7"

to 0.9"
25ft General Observation - Corrosion to 0.4"\Debris 50.1ft General Observation - Corrosion to 0.8", 

to 0.3"
75ft General Observation - Corrosion to 0.6"\Debris 
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Observation Report
125.1ft General Observation - Corrosion to 

0.5"\Debris to 0.2"
175ft General Observation - Corrosion to 

0.4"\Debris to 0.4"100ft General Observation 149.9ft General Observation

200.1ft General Observation - Corrosion to 0.6"149.9ft General Observation

2.3in
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Observation Report

0.4"\Debris to 1.0"
274.9ft General Observation - Corrosion to 

Debris to 0.7"

300ft General Observation - Corrosion to 0.5"

0.4"\Debris to 0.5"

0.4"\Debris to 0.4"
325ft General Observation - Corrosion to 

250ft General Observation - Corrosion to 0.5", 

300ft General Observation - Corrosion to 0.5"

225ft General Observation - Corrosion to 
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Observation Report

374.9ft General Observation - Corrosion to 0.6"350.5ft 3D Laser Sonar Scan - Debris

342.8ft Maximum Debris - To 2.8" 350.5ft 3D Laser Scan - Internal pipe overview349.9ft General Observation - Debris to 2.2"

358.4ft Match to Reference Shape and Size - ø42"
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Observation Report

400ft General Observation - Corrosion to 0.5" 424.9ft General Observation - Corrosion to 0.5"

474.9ft General Observation - Corrosion to 0.7"449.7ft General Observation - Corrosion to 0.5"

449.7ft General Observation - Corrosion to 0.5"

499.8ft General Observation - Corrosion to 0.5"
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Observation Report
524.9ft General Observation - Corrosion to 
0.3"\Debris to 0.7" 549.7ft General Observation

599.9ft General Observation - Corrosion to 0.5"

574.9ft General Observation - Corrosion to 0.6"

599.9ft General Observation - Corrosion to 0.5" 624.8ft General Observation - Corrosion to 0.4"
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Observation Report

686.8ft General Observation674.9ft General Observation - Corrosion to 0.3"649.9ft General Observation
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351.5

546.1

General Observation397.2

General Observation

General Observation299.7

 To 14.1"Maximum Debris 510.3

 Debris to 12.4"General Observation 503.3

General Observation446.2

General Observation49.6

General Observation11.5

CSS000001Beginning of Inspection0 ft

General Observation249.7

General Observation200.2

100.5 General Observation

General Observation149.5

General Observation 

 Debris to 5.5"General Observation 999.4

General Observation 

 Debris to 8.0"

1047.2

952.2

 Debris to 3.4"General Observation 897

 Debris to 6.6"General Observation 1148.7

 Debris to 3.5"General Observation 1097.3

 Debris to 7.2"General Observation 

General Observation 699.3

 Debris to 5.8"General Observation 648.9

 Debris to

 Debris to 2.4"General Observation 

 Debris to 5.1"

602

 Debris to 6.6"General Observation 846

 Debris to 9.0"General Observation 796

General Observation 752.4  Debris to 9.6"

Match to Reference

Size & Shape

Asset Number

WRF Intertie Box

Material

CSS000001-WRFIntertie36in

Survey Direction

Downstream MH

Upstream MH CSS000001

Downstream

 324 

36 in Circle

1988 ft

Reinforced Concrete Pipe

Distance Comment

CSS000001-WRFIntertie36inOVERVIEW -

Observation
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1602.4

1846.1

 Debris to 7.8"General Observation 1653.8

General Observation 

 Debris to 6.9"General Observation 1550.7

 Debris to 6.3"

 Debris to 7.6"General Observation 1795.1

 Debris to 5.9"

 Debris to 5.8"General Observation 1748

 Debris to 5.3"General Observation 1696

 Debris to 4.2"General Observation 1301.1

 Debris to 4.9"

 Debris to 5.4"General Observation 1246.6

 Debris to 7.6"General Observation 1198.6

General Observation 1497.8

 Debris to 4.9"General Observation 1452.8

1346.3 General Observation 
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cleaning or other decisions are the sole responsibility of the Client. 

Certain information contained in this report such as distances and dimensions may incorporate 

The Engineer should make their own assessments with regards to such information. 
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Interpretation of this Report, evaluation of the pipelines, and any rehabilitation, investigative, 
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Appendix F: Manhole Inspection Reports 
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Appendix G: 2007 Yeoman Interceptor CCTV Report 
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SECTION I 

Executive Summary 

A. General 
This executive summary is a general overview of the consultant’s findings, conclusions, and 
recommendations of the City of Bend, closed circuit television (CCTV) review. The primary 
purpose of this investigation was to review CCTV documents and prepare a condition 
assessment based on these documents. The study has also provided improvement 
recommendations for extending the life of the Yeoman Interceptor. 

Major project goals were as follows: 

• Analyze interceptor pipeline defects in the sanitary sewer system that may affect long-
term performance. 

• Provide specific short-term and projected long-term recommendations for 
improvements to the sanitary sewer interceptor. 

B. Findings 
• The City operates and maintains an extensive wastewater management system that 

includes one wastewater treatment facility, 360 miles of sanitary sewer, and 
86 wastewater pumping stations (Collection System Master Plan TM 3.6 Cost Criteria, 
MWH, April 2007).  

• The City of Bend is concerned about the condition and long-term viability of the sanitary 
sewer interceptors. This CCTV review includes work performed in January of 2005. The 
reviews were conducted in November of 2007. 

• The Yeoman Interceptor was constructed in the early 1970s. We observed that the 
pipeline is, in general, in fair to good condition. The observed condition is relatively 
consistent throughout the length of the investigation. The CCTV DVDs and logs 
reviewed included approximately 19,500 linear feet of 30- to 42-inch reinforced concrete 
pipe (RCP).  

• There were discrepancies between the Record Drawings supplied and the CCTV logs 
and DVD recordings. Thirteen lines called out as 42-inch on the CCTV logs were shown 
as 36-inch on the Record Drawings, one line called out as 42-inch on the CCTV logs was 
shown as 32-inch on the Record Drawings, and three lines called out as 42-inch on the 
CCTV logs were shown as 36-inch on the Record Drawings.  

• The most reliable and accurate method of identifying and assessing the specific location 
of defects to the sanitary sewer interceptor is through the use of CCTV inspection. This 
is not specific to this project or to Bend, Oregon. CCTV pipeline evaluation is used 
effectively throughout the industry. 
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• There were no major pipe failures identified in this data review. The pipe was found to 
be in a relatively consistent condition throughout. Defects identified were attached 
debris, such as grease or other deposits, general pipeline surface degradation, minor 
concrete spalling at many joints, very minor fine root intrusion, and minor cracks. 

• Based on the results of the CCTV inspection work, it was determined that in order to 
assure long-term viability of the Yeoman Interceptor, pipe rehabilitation through lining 
would provide a cost-effective protective system. Various lining systems have been 
suggested with Cured-In-Place-Pipe (CIPP) being a preferred method. 

• Cost for relining the entire 19,500 linear foot interceptor would be approximately 
$9.2 million including engineering, administration and legal, and a 30 percent 
contingency for unexpected or presently unidentified construction issues. This cost is 
based on renewing the interceptor with a lining pipe that is adequate to carry all dead 
and live loads, a Fully Deteriorated host pipe. 

 

C. Recommendations 
• The RCP degrading is relatively uniform throughout this interceptor. The lower portions 

of the interceptor (Manhole A2-1 through A2-15) were found to have somewhat greater 
surface deterioration than upper reaches (Manhole A2-27 through A2-34).  Apparently, 
no testing was performed to evaluate the pipe structural loss. Visual observation of the 
supplied CCTV data indicates that approximately 25 percent to 50 percent of the 
structural life of the interceptor remains.  

TABLE 1 
Priority Designation 

Priority Priority Condition Description  

1 Frequent and more severe cracking, extensive surface deterioration, roots at joints, failing joint 
seals 

2 Less frequent cracking, extensive surface deterioration, minor roots at joints 

3 Surface deterioration, debris attached to pipe wall 

• None of the line segments were in need of immediate repair or rehabilitation. However, 
one location will require heavy cleaning to remove accumulated debris that blocked the 
CCTV camera, which is considered a maintenance effort. Another location was 
originally thought by the City to be an illicit connection, but it was determined that this 
is legitimately providing service to the City’s service area within the Urban Growth 
Boundary. The intrusion could be cut back to wall of the pipe or, preferably, a manhole 
structure could be constructed at the site.  

• The recommendations identified three general priorities for pipeline rehabilitation. The 
separation between the three priority levels is relatively minor. Our overall 
recommendation would be for the City to begin planning and budgeting for an 
interceptor rehabilitation program that would install a CIPP liner for the entire length of 
this major sewer line.    



EXECUTIVE SUMMARY  

CVO/073390012.DOC 3 

• Timing for implementing the sewer interceptor improvement work may be delayed 
safely for several years. A prudent rehabilitation program to renew this interceptor 
should be planned and budgeted for a startup within approximately ten years.  

• Until the pipeline rehabilitation program can be implemented, we recommend that the 
City also conduct a regular program of cleaning and debris removal. A thoroughly clean 
pipe will deteriorate at a somewhat slower rate than one burdened with debris and 
corrosive deposits. A well planned and implemented maintenance play may extend the 
life of this system.  

Table 2 summarizes the overall recommended system improvement costs and includes costs 
for both Fully Deteriorated and Partially Deteriorated host pipe conditions.  

TABLE 2 
System Improvement Cost Summary  
(All costs are in November 2007 dollars.  November 2007 ENR 20 City Average is 8092) 

Part  Description of Improvements 

Fully Deteriorated 
Cost Estimate  

($)* 

Partially Deteriorated 
Cost Estimate 

($)* 

A Annual Cleaning and Maintenance Program $98,000  $98,000  

Total Annual Maintenance $98,000  $98,000  

B Immediate Maintenance  $30,000  $30,000  

C Pipeline Rehabilitation/Renewal for Priority 1 Work $2,323,000  $1,917,000  

D Pipeline Rehabilitation/Renewal for Priority 2 Work $2,403,000  $1,870,000  

E Pipeline Rehabilitation/Renewal for Priority 3 Work $896,000  $704,000  

Subtotal   $5,652,000  $4,521,000  

  Engineering (10%) $848,000  $678,000  

  City Administration and Legal (15%) $565,000  $452,000  

Subtotal   $7,065,000  $5,651,000  

  Contingency (30%) $2,120,000  $1,695,000  

Total Excluding Part A—Annual Maintenance $9,185,000  $7,346,000  

*Current year costs, no allowance for inflation and the time value of money. 
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SECTION II 

Introduction and Project Background 

A. History 
The City of Bend, Oregon, operates and maintains an extensive wastewater management 
system that includes approximately 360 miles of sanitary sewer, 86 wastewater pumping 
stations, and one wastewater treatment facility. The City currently provides service to a 
population of approximately 6,600 with a service area of approximately 29,953 acres (over 
46 square miles). (Collection System Master Plan TM 3.6 Cost Criteria, MWH, April 2007).  

The oldest parts of the City’s wastewater system were constructed during the early 1900s 
and have been expanded over the years to accommodate residential, commercial, and 
industrial growth. Recent interceptors have been constructed using Reinforced Concrete 
Pipe (RCP). 

B. Goals of Study 
In an effort to evaluate the current condition of the Yeoman Interceptor, PSC Industrial 
Outsourcing Group, Benicia, CA, was retained to provide comprehensive CCTV inspection 
of the entire 19,500 linear foot interceptor. The CCTV work was completed in January 2005. 
The CCTV documents, including DVD recordings and logs were reviewed for this report in 
November 2007. 
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SECTION III 

Field Data Analysis  

A. Objective 
The evaluation of the system’s ability to safely transport wastewater flows to the City’s 
wastewater treatment plant (WWTF), the life expectancy, and recommendations for 
ensuring a long, useful life were the general purposes of this sanitary sewer CCTV review.  

By definition, the sanitary sewer infrastructure is the network of gravity sewer pipes and 
manhole structures including pumping stations, force mains, and control structures. In 
principle, sanitary sewer systems are designed to transport domestic, commercial, and 
industrial wastes to the treatment facility. The city has recently completed a Collection 
System Master Plan that identifies the need to provide additional conveyance capacity for 
the Plant Interceptor (Yeoman Interceptor), ultimately providing an additional parallel Plant 
Interceptor pipeline. This report does not address the Yeoman Interceptor’s current 
capacity, flows, or effects of potential future flows. The City will need to evaluate timing of 
repairs discussed in this report along with proposed additional conveyance improvements 
in the reach of the Plant Interceptor.  

The purpose of this review is to qualify defects in the interceptor and prepare 
recommendations for system improvements. The review and subsequent analysis gives 
relatively accurate cost information based on conferences with local contractors experienced 
in the methods recommended for system renewal. The cost basis provided is at budgetary 
level and is not intended as the final engineering cost estimates. 

B. General CCTV Observations 
The findings of the CCTV review are that the Yeoman Interceptor generally is in good to fair 
condition. Defects identified are minor in nature. No major defects or pipeline failures were 
found. 

The CCTV camera, supplied by and used by PSC, was mounted on a float and cabled 
upstream and downstream. The rate of travel was about 30 to 60 feet per minute. When 
appropriate, the camera operator stopped the device to pan or tilt for defect observation. 
Direction of travel was upstream to downstream throughout the CCTV work. The supplied 
logs indicate that the interceptor was not cleaned prior to the CCTV work. 

Typical minor defects include:  

• Debris 
• Deposits attached to the pipeline walls–grease or light floating sludge 
• Minor cracking or spalling at joints 
• Very fine roots at many joints 
• Many joints also had material exposed at joints, probably dried sludge or grease 
• Little or no inflow and infiltration (I/I) was observed 
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There were no major defects identified. However, some serious considerations were 
identified:  

• The CCTV coverage had to be abandoned between manhole A2-20 and A2-19 because 
debris under the water surface blocked the camera. This debris blockage should be 
corrected with heavy, mechanical cleaning with debris removal. 

• An intruding tap (approximately 12-inch diameter) should be removed in the segment 
between A2-38 and A2-37. There was no manhole or junction structure at the location 
where the intruding tap was identified. 

• Surface deterioration of the concrete pipe is causing increased roughness throughout 
(PACP coded SRI, see Appendix D—PACP Coding Charts). SRI, defined as Surface 
Damage Roughness Increased, is due to exposure to the corrosive nature of the sewer 
environment. 

There were significant differences between the Record Drawings that were supplied and the 
CCTV logs and DVD recordings. Of the 39 line segments actually CCTV inspected and 
reviewed, 13 lines that were called out as 42-inch on the CCTV logs were shown as 36-inch 
on the Record Drawings, one line called out as 42-inch on the CCTV logs was shown as 
32-inch on the Record Drawings, and three lines called out as 42-inch on the CCTV logs 
were shown as 36-inch on the Record Drawings. It is unknown why there is a difference 
between the CCTV logs and the Record Drawings. 
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SECTION IV 

Recommendations 

A. Introduction 
The recommended improvement plan has been identified to restore the wastewater Yeoman 
Interceptor infrastructure and to preserve and extend the useful life of the interceptor. The plan 
includes immediate maintenance, periodic ongoing maintenance, and long-term rehabilitation.  

B. Annual Pipeline Maintenance—Part A 
The Yeoman Interceptor is exhibiting surface deterioration due to continual contact with the 
corrosive atmosphere and attached debris present in sanitary sewers. The surface deterioration 
may be reduced by maintaining cleaner pipe surfaces. The recommendation for ongoing 
maintenance for this interceptor is to have the pipe cleaned and debris removed on a relatively 
frequent basis. The first cleaning would take the greatest effort, however, subsequent 
maintenance cleanings would be much faster, require less effort, and would be less costly. 

An annual budget is proposed that would cover light to moderate cleaning with limited 
heavy cleaning. The budget of $98,000 per year would provide approximately $5 per linear 
foot for various cleaning activities, debris removal and disposal, traffic control, and other 
related tasks. The first cleaning of the interceptor may require mechanical tools, such as a 
bucket machine (1) or a cutting head (2) to breakup and loosen solidified deposits. The 
Sewer Hog system (3) is also a heavy cleaning mechanical system which does not require 
dewatering, operates on a vacuum system utilizing water in the system, and delivers a 
waste that is dry enough for solid waste disposal may be recommended. After the initial 
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heavy cleaning, normal cleaning with multiple jetter passes should provide adequate 
pipeline maintenance using a vactor or jetter truck (4). 

C. Immediate Pipeline Maintenance—Part B 
Based on the review of the CCTV inspection videos, one segment requires immediate heavy 
cleaning attention. The inspection between manhole A2-20 and A2-19 was abandoned at 
490 feet from the upstream manhole (A2-20) due to debris restricting the flow. Another issue 
with this reach is that manhole A2-20 is buried. This access manhole should be raised to 
grade to assure a convenient point-of-entry for cleaning tools and, when contracted, for 
inserting lining materials and equipment, and bypass equipment. The budget of $30,000 
includes up to $35 per foot for heavy cleaning, debris removal and disposal, $15 per foot for 
CCTV services, and $5,000 for adjusting the manhole to grade. Bypass pumping is not 
anticipated or budgeted for this blockage removal. 

These unit costs are high because of the specialized equipment necessary for the cleaning 
activities and the very small quantities involved. Light to moderate cleaning and CCTV 
work with greater quantities will significantly reduce the unit costs. 

D. Pipeline Rehabilitation—Parts C-E 
The recommendation to line the Yeoman Interceptor using Cured-In-Place-Pipe (CIPP) is 
based on several criteria. First of all, CIPP has a long track record of successful installations 
on small- to large-diameter pipelines. CIPP can be designed for host pipes that are fully 
deteriorated, thus utilizing a thicker, fully structural wall thickness, or partially deteriorated 
using a thinner, less expensive liner. Once cured, the resin impregnated felt tubing provides 
a very low flow resistant surface, that has proven longevity, corrosion, and abrasion 
resistance.  

The CIPP design for a fully deteriorated host pipe will provide a full strength pipe 
replacement. If the host pipe were to completely fail, the CIPP liner would be able to carry 
all designed dead and live loads. The partially deteriorated design adds structural strength 
to the host pipe but is intended as a protective measure to extend the life of the host pipe. 
Table 1 provides costs for both Fully Deteriorated and Partially Deteriorated host pipe 
conditions. 

The reinforced concrete pipe (RCP) host pipe in the Yeoman Interceptor is in good to fair 
condition. At no point in the CCTV review was pipe reinforcing exposed. There were no 
severe fractures, extended cracks, deformation, holes, or other failure indicators. This host 
pipe may be a candidate for having a partially deteriorated lining.  

However, a strong case can be made for utilizing a fully deteriorated design. This design is 
more expensive both to manufacture and to deliver and install. But the cost increase is 
incremental. The added cost for utilizing a fully deteriorated design, as opposed to the 
partially deteriorated design, is between 10 percent and 50 percent, depending on the pipe 
diameter, length of shot, and other considerations. 
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The costs recommended are for fully deteriorated host pipes for average length shots. The 
budget level cost estimate for lining the Yeoman Interceptor is about $9,185,000. This cost 
includes all the preparation work, bypass pumping, lining design and delivery, installation, 
and curing; and the engineering, City administrative and legal work, plus 30 percent for 
contingencies. The estimate also includes $5,000 to remove an intruding tap. The interceptor 
should be re-televised after lining to assure proper installation and cure. 

Timing for implementing the sewer interceptor improvement work may be safely delayed 
for several years. An effective rehabilitation program to rehabilitate the Yeoman Interceptor 
could be scheduled and budgeted for a startup within ten years.  

The hydraulic capacity of a CIPP lined pipe is generally less than the original pipe due to 
the loss of inside diameter. Assuming a full strength CIPP lining, the wall thickness for 
42-inch is 30.5 mm (1.2 inches), and peak hydraulic capacity of the Yeoman Interceptor is 
not expected to be substantially affected. The is due to the reduced friction of the smooth 
wall glass-fiber liner from the roughened, deteriorated surface of the RCP. The lower 
roughness coefficient is expected to have similar affect on increasing pipe capacity as the 
diameter loss has on reducing capacity. 

Rehabilitation of existing manholes is also recommended when CIPP rehabilitation is 
performed.  For purposes of cost estimating, 60-inch manholes are assumed, with an 
average depth of 15 feet.  Manhole rehabilitation would involve pressure washing and 
application of a polymer modified cementitious mortar or a high build epoxy such as Raven 
400 series to the manholes, assuming that the structural condition of the manhole is found to 
be acceptable.  A planning level cost estimate for this work (assuming manhole work is part 
of a larger CIPP project and not a standalone project, which would increase these cost 
estimates as a result of mobilization and overhead costs, is between $100 to $120 per vertical 
foot.  For 36 manholes this is approximately $83,000.   

E. Rehabilitation Implementation Plan 
Table 3 provides a possible implementation plan for sewer interceptor improvements. A 
budget may be allocated for performing the work at the time suggested. 
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TABLE 3 
Suggested Implementation Plan (assuming fully-deteriorated pipe costs) 
(All costs are in November 2007 dollars.  November 2007 ENR 20 City Average is 8092) 

Part  Description of Improvements Year 1 
Year 2-7
Average Year 8 Year 9 Year 10 

A Annual Cleaning & Maint. Program $98,000 $98,000  $98,000  $60,000  $30,000  

B Immediate Maintenance  $30,000         

C Pipeline Rehabilitation Priority 1 Work     $3,775,000      

D Pipeline Rehabilitation Priority 2 Work       $3,905,000    

E Pipeline Rehabilitation Priority 3 Work         $1,456,000  

Includes Engineering, City Administration and Legal, and Contingency markups consistent with Collection System 
Master Plan TM 3.6 Cost Criteria, MWH, April 2007 (10%, 15%, with 30% contingency applied to that subtotal) 
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Summary 

• The Yeoman Interceptor RCP is deteriorating throughout the length inspected. The 
lower reaches of the interceptor were found to be more deteriorated than the upper 
reaches. None of the line segments were in need of immediate repair or rehabilitation. 
One location will require heavy cleaning to remove accumulated debris that blocked the 
CCTV camera and another location had an intruding tap that should be removed. 

• The pipeline rehabilitation recommendations identified three general priorities. The 
overall recommendation would be for the City to begin planning and budgeting for an 
interceptor rehabilitation program that would install a CIPP liner for the entire length of 
this major sewer line.  

• Until the rehabilitation program can be implemented, it is also recommended that a 
regular program of cleaning and debris removal be scheduled.  
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CCTV Review Table 



Upstream 
Manhole

Downstream 
Manhole

Pipe 
Length (ft.) Feet Televised

Pipe 
Diameter 

(in.)
Pipe    
Type Crew #:

Date 
Televised Tape No: Observations: Notes

A2-39 A2-38 706 706 42 RCP JC 1/24/2005 1 SRI, DAGS, SSS (79'), CC (538')
A2-38 A2-37 621 621 42 RCP JC 1/24/2005 1 TBI (129'), SRI, DAGS
A2-37 A2-36 781 781 42 RCP JC 1/24/2005 1 SRI, DAE (182', 549'), SSS (763')
A2-36 A2-35 384 384 42 RCP JC 1/24/2005 1 SRI, SSS (24')  As-Built Drawings indicate 36" pipe
A2-35 A2-34 591 591 42 RCP JC 1/24/2005 1 SRI, SSS (33'), DAGS, DAE (231')  As-Built Drawings indicate 30" pipe

A2-34 A2-33 505 505 42 RCP JC 1/25/2005 1 DAGS, SRI
Limited visablily due to steam  As-Built 
Drawings indicate 36" pipe 

A2-33 A2-32 338 338 42 RCP JC 1/25/2005 1 SRI, DAGS
Limited visablily due to steam  As-Built 
Drawings indicate 36" pipe

A2-32 A2-31 399 399 42 RCP JC 1/25/2005 1 SRI, DAGS  As-Built Drawings indicate 36" pipe
A2-31 A2-30 217 217 42 RCP JC 1/25/2005 1 SRI, DAGS  As-Built Drawings indicate 36" pipe
A2-30 A2-29 150 150 42 RCP JC 1/25/2005 1 SRI, DAGS  As-Built Drawings indicate 36" pipe
A2-29 A2-28 589 589 42 RCP JC 1/25/2005 2 SRI, DAGS  As-Built Drawings indicate 30" pipe
A2-28 A2-27 480 480 42 RCP JC 1/25/2005 2 SRI, DAGS  As-Built Drawings indicate 30" pipe
A2-27 A2-26 330 330 42 RCP JC 1/25/2005 2 SRI, DAGS  As-Built Drawings indicate 32" pipe
A2-26 A2-25 377 377 42 RCP JC 1/25/2005 2 SRI, OBJ (53', 258', 306')  As-Built Drawings indicate 36" pipe
A2-25 A2-24 225 225 42 RCP JC 1/25/2005 2 OBJ (Repeated from 103'-214'), SRI  As-Built Drawings indicate 36" pipe
A2-24 A2-23 759 759 42 RCP JC 1/25/2005 2 SRI, RFL, RFB, OBJ (Repeated from 126' - 741')  As-Built Drawings indicate 36" pipe
A2-23 A2-22 420 420 42 RCP JC 1/25/2005 2 SRI, RFL, RFB, DAE (308', 378'), DAGS, OBJ (385')  As-Built Drawings indicate 36" pipe
A2-22 A2-21 342 342 42 RCP JC 1/26/2005 2 SRI, RFL, CL (87'-95'), DAGS  As-Built Drawings indicate 36" pipe
A2-21 A2-20 618 618 42 RCP JC 1/26/2005 2 CL (32'-47'), DAGS, SRI Limited visablily due to steam

A2-20 A2-19 N/A 491 42 RCP JC 1/26/2005 3 OBJ (106'), MSA
Survey Abandoned at 490'09" due to debris 
under water line

A2-19 A2-18 506 506 42 RCP JC 1/26/2005 3
A2-18 A2-17 656 656 42 RCP JC 1/26/2005 3 DAGS, RFL
A2-17 A2-16 168 168 42 RCP JC 1/26/2005 3
A2-16 A2-15 638 638 42 RCP JC 1/26/2005 3 SRI, DAGS, RFL
A2-15 A2-14 275 275 42 RCP JC 1/26/2005 3 DAGS, CM (123'-272')  As-Built Drawings indicate 36" pipe
A2-14 A2-13 496 496 36 RCP JC 1/26/2005 3 CM (11'-150'), DAGS, CL (209'-218')
A2-13 A2-12 811 811 36 RCP JC 1/26/2005 3 SRI, DAGS, RFL, OBJ (620')

A2-12 A2-11 413 413 36 RCP JC 1/26/2005 3 CL (26', 39'-43', 131'-158', 184'), OBJ (86', 258'), DAGS, SRI
A2-11 A2-10 668 668 36 RCP JC 1/26/2005 3 SRI, CL (15', 104'), DAGS, OBJ (98', 546'), RFL
A2-10 A2-9 751 751 36 RCP JC 1/27/2005 4 SRI, DAGS, CL (580'-741')
A2-9 A2-8 500 500 36 RCP JC 1/27/2005 4 CL (8'-29', 54'-62'), DAGS  As-Built Drawings indicate 42" pipe
A2-8 A2-7 750 750 42 RCP JC 1/27/2005 4 CL (145'-155', 510'-518'), OBJ (691'), DAGS
A2-7 A2-6 636 636 42 RCP JC 1/27/2005 4 OBJ (80', 96'), DAGS
A2-6 A2-5 694 694 42 RCP JC 1/27/2005 4 DAGS, CL (39'-48'), OBJ (215', 674', 683')
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Upstream 
Manhole

Downstream 
Manhole

Pipe 
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Pipe 
Diameter 

(in.)
Pipe    
Type Crew #:

Date 
Televised Tape No: Observations: Notes
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A2-5 A2-4 505 505 42 RCP JC 1/27/2005 4 DAGS, CL (25'-78', 177'-206', 255'-448')
A2-4 A2-3 689 689 42 RCP JC 1/27/2005 4 OBJ (149', 272'), RFL, DAGS

A2-3 A2-2 606 606 36 RCP JC 1/27/2005 4 CL (23'-30'), CM (44'-230', 251'-285', 293'-558'), DAGS, SRI
A2-2 A2-1 430 430 36 RCP JC 1/27/2005 4 CM (0'-430'), DAGS

Total: 19,024 19,515

Note: Manhole 20 is buried.
All OBJ observations are minor debris in joint.
There is some uncertainty in pipe diameters between the videos and as-builts.

RFL: Roots Fine Lateral

RFB: Roots Fine Barrel
SRI: Surface Roughness Increased
SSS: Surface Spalling
DEA: Deposits Attached Encrustation
DAGS: Deposits Attached Grease
TBI: Break In/Hammer Intruding
MSA:  Survey Abandoned

CC:  Circular Crack
CL:  Longitudinal Crack
CM: Crack Multiple
OBJ:  Object wedged in joint

UMH:  Upstream Manhole
DMH:  Downstream Manhole

PACP Codes

CH2M HILL Project No. 366055 - Yeoman Interceptor Study Page 2 of 2
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Rehabilitation Recommendations 



Upstream 
Manhole

Downstream 
Manhole

Pipe 
Length 

(ft.)
Feet 

Televised

Pipe 
Diameter 
(in.) (1)

Pipe   
Type Crew #:

Date 
Televised Tape No: Comments: Observations: Recommendation

Priority 
Repair

Estimated 
Rehab Cost 

(2)

ANNUAL MAINTENANCE PROGRAM RECOMMENDATIONS
A2-1 A2-39 19,515 30 - 42 RCP Normal & Heavy Cleaning 0 $98,000

ANNUAL MAINTENANCE PROGRAM TOTAL $98,000

MAINTENANCE RECOMMENDATIONS
A2-17 A2-16 168 168 42 RCP JC 1/26/2005 3 Do Nothing 0 $0
A2-19 A2-18 506 506 42 RCP JC 1/26/2005 3 Do Nothing 0 $0

A2-20 A2-19 N/A 491 42 RCP JC 1/26/2005 3
Survey Abandoned at 490'09" due to debris 
under water line

OBJ (106'), MSA Heavy Cleaning, ReCCTV, 
Raise MH A2-20 to grade 0 $30,000

MAINTENANCE TOTAL 1,165 3 $30,000

PRIORITY 1 RECOMMENDATIONS
A2-2 A2-1 430 430 36 RCP JC 1/27/2005 4 CM (0'-430'), DAGS CIPP 1 $97,000

A2-3 A2-2 606 606 36 RCP JC 1/27/2005 4
CL (23'-30'), CM (44'-230', 251'-285', 
293'-558'), DAGS, SRI CIPP 1 $136,000

A2-4 A2-3 689 689 42 RCP JC 1/27/2005 4 OBJ (149', 272'), RFL, DAGS CIPP 2 $224,000

A2-5 A2-4 505 505 42 RCP JC 1/27/2005 4
DAGS, CL (25'-78', 177'-206', 255'-
448') CIPP 1 $164,000

A2-6 A2-5 694 694 42 RCP JC 1/27/2005 4
DAGS, CL (39'-48'), OBJ (215', 674', 
683') CIPP 1 $226,000

A2-7 A2-6 636 636 42 RCP JC 1/27/2005 4 OBJ (80', 96'), DAGS CIPP 3 $207,000

A2-8 A2-7 750 750 42 RCP JC 1/27/2005 4
CL (145'-155', 510'-518'), OBJ 
(691'), DAGS CIPP 1 $244,000

A2-9 A2-8 500 500 36 RCP JC 1/27/2005 4 As-Built Drawings indicate 42" pipe CL (8'-29', 54'-62'), DAGS CIPP 1 $113,000
A2-10 A2-9 751 751 36 RCP JC 1/27/2005 4 SRI, DAGS, CL (580'-741') CIPP 1 $169,000

A2-11 A2-10 668 668 36 RCP JC 1/26/2005 3
SRI, CL (15', 104'), DAGS, OBJ (98', 
546'), RFL CIPP 1 $150,000

A2-12 A2-11 413 413 36 RCP JC 1/26/2005 3
CL (26', 39'-43', 131'-158', 184'), 
OBJ (86', 258'), DAGS, SRI CIPP 1 $93,000

A2-13 A2-12 811 811 36 RCP JC 1/26/2005 3 SRI, DAGS, RFL, OBJ (620') CIPP 2 $182,000

A2-14 A2-13 496 496 36 RCP JC 1/26/2005 3
CM (11'-150'), DAGS, CL (209'-218')

CIPP 1 $112,000
A2-15 A2-14 275 275 42 RCP JC 1/26/2005 3 As-Built Drawings indicate 36" pipe DAGS, CM (123'-272') CIPP 1 $89,000

$82,000
PRIORITY 1 SUBTOTAL 8,224 14 $2,288,000

PRIORITY 2 RECOMMENDATIONS
A2-16 A2-15 638 638 42 RCP JC 1/26/2005 3 SRI, DAGS, RFL CIPP 2 $207,000
A2-18 A2-17 656 656 42 RCP JC 1/26/2005 3 DAGS, RFL CIPP 3 $213,000
A2-21 A2-20 618 618 42 RCP JC 1/26/2005 2 Limited visablily due to steam CL (32'-47'), DAGS, SRI CIPP 1 $201,000
A2-22 A2-21 342 342 42 RCP JC 1/26/2005 2 As-Built Drawings indicate 36" pipe SRI, RFL, CL (87'-95'), DAGS CIPP 1 $111,000

A2-23 A2-22 420 420 42 RCP JC 1/25/2005 2  As-Built Drawings indicate 36" pipe
SRI, RFL, RFB, DAE (308', 378'), 
DAGS, OBJ (385') CIPP 2 $137,000

PRIORITY 1 BYPASS PUMPING

APPENDIX B:  REHABILITATION RECOMMENDATIONS FOR YEOMAN INTERCEPTOR
City of Bend, OR
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Upstream 
Manhole

Downstream 
Manhole

Pipe 
Length 

(ft.)
Feet 

Televised

Pipe 
Diameter 
(in.) (1)

Pipe   
Type Crew #:

Date 
Televised Tape No: Comments: Observations: Recommendation

Priority 
Repair

Estimated 
Rehab Cost 

(2)

APPENDIX B:  REHABILITATION RECOMMENDATIONS FOR YEOMAN INTERCEPTOR
City of Bend, OR

A2-24 A2-23 759 759 42 RCP JC 1/25/2005 2  As-Built Drawings indicate 36" pipe
SRI, RFL, RFB, OBJ (Repeated 
from 126' - 741') CIPP 2 $247,000

A2-25 A2-24 225 225 42 RCP JC 1/25/2005 2  As-Built Drawings indicate 36" pipe
OBJ (Repeated from 103'-214'), SRI

CIPP 2 $73,000
A2-26 A2-25 377 377 42 RCP JC 1/25/2005 2 As-Built Drawings indicate 36" pipe SRI, OBJ (53', 258', 306') CIPP 2 $123,000
A2-35 A2-34 591 591 42 RCP JC 1/24/2005 1 As-Built Drawings indicate 30" pipe SRI, SSS (33'), DAGS, DAE (231') CIPP 2 $192,000
A2-36 A2-35 384 384 42 RCP JC 1/24/2005 1 As-Built Drawings indicate 36" pipe SRI, SSS (24') CIPP 2 $125,000
A2-37 A2-36 781 781 42 RCP JC 1/24/2005 1 SRI, DAE (182', 549'), SSS (763') CIPP 2 $254,000
A2-38 A2-37 621 621 42 RCP JC 1/24/2005 1 TBI (129'), SRI, DAGS CIPP, Remove Intruding Tap 2 $202,000
A2-39 A2-38 706 706 42 RCP JC 1/24/2005 1 SRI, DAGS, SSS (79'), CC (538') CIPP 2 $229,000

$71,000
PRIORITY 2 SUBTOTAL 7,118 13 $2,385,000

PRIORITY 3 RECOMMENDATIONS
A2-27 A2-26 330 330 42 RCP JC 1/25/2005 2 As-Built Drawings indicate 32" pipe SRI, DAGS CIPP 3 $107,000
A2-28 A2-27 480 480 42 RCP JC 1/25/2005 2 As-Built Drawings indicate 30" pipe SRI, DAGS CIPP 3 $156,000
A2-29 A2-28 589 589 42 RCP JC 1/25/2005 2 As-Built Drawings indicate 30" pipe SRI, DAGS CIPP 3 $49,000
A2-30 A2-29 150 150 42 RCP JC 1/25/2005 1 As-Built Drawings indicate 36" pipe SRI, DAGS CIPP 3 $49,000
A2-31 A2-30 217 217 42 RCP JC 1/25/2005 1 As-Built Drawings indicate 36" pipe SRI, DAGS CIPP 3 $71,000
A2-32 A2-31 399 399 42 RCP JC 1/25/2005 1 As-Built Drawings indicate 36" pipe SRI, DAGS CIPP 3 $130,000

A2-33 A2-32 338 338 42 RCP JC 1/25/2005 1
Limited visablily due to steam  As-Built 
Drawings indicate 36" pipe

SRI, DAGS
CIPP 3 $110,000

A2-34 A2-33 505 505 42 RCP JC 1/25/2005 1
Limited visablily due to steam  As-Built 
Drawings indicate 36" pipe 

DAGS, SRI
CIPP 3 $164,000

$30,000
PRIORITY 3 SUBTOTAL 3,008 8 $866,000

19,515
TOTALS (3) $5,569,000
ENGINEERING (15%) $835,000
CITY ADMINISTRATION AND LEGAL (10%) $557,000
SUBTOTAL $6,961,000
CONTINGENCY (30%) $2,088,000
TOTAL REHABILITATION BUDGET COST (3) $9,049,000

(1)
(2) Rounded to nearest $100
(3) RFB: Roots Fine Barrel

SRI: Surface Roughness Increased
SSS: Surface Spalling
DEA: Deposits Attached Encrustation
DAGS: Deposits Attached Grease
TBI: Break In/Hammer Intruding
MSA:  Survey Abandoned

Pipe diameters from CCTV DVD's and logs (there is 

PRIORITY 2 BYPASS PUMPING

PRIORITY 3 BYPASS PUMPING

PACP Codes Used in CCTV Review
UMH:  Upstream Manhole
DMH:  Downstream Manhole
CC:  Circular Crack

Does not include Annual Maintenance Program

CM: Crack Multiple
OBJ:  Object wedged in joint
RFL: Roots Fine Lateral

CL:  Longitudinal Crack

CH2M HILL Project No. 366055 - Yeoman Interceptor Study Page 2  of 2  
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Appendix D 

NASSCO’s Pipeline Assessment Defect Coding 



RP    POINT  
           REPAIR     5-62 
RPR  Pipe Replaced   5-62 
RPRD     -Defective     5-62 
RPP    Patch Repair   5-62 
RPPD      -Defective     5-62 

S     SURFACE  
          DAMAGE     5-30 
 
SMW   Missing Wall   5-31 
SMWM   -Mechanical          5-31  
SMWC    -Chemical Attack 5-31 
SMWZ    -Not Evident         5-31       

S    SURFACE  
         DAMAGE      5-30 
SRI   Roughness  
                  Increased   5-30 
SRIM   -Mechanical            5-31 
SRIC    -Chemical Attack   5-31 
SRIZ    -Not Evident           5-31 

C    CRACK         5-1 
 
CL    Longitudinal       5-2 
CC  Circumferential   5-2 
CM  Multiple               5-2 
CS    Spiral                   5-2
                     

H         HOLE       5-16 
 
HSV      -Soil Visible   5-16 
               Beyond Defect 
 
HV V    -Void Visible 5-16 
               Beyond Defect 

BRICKWORK     5-68 
  (continued) 
 
MM  Missing Mortar 5-68 
    S       -Small            5-68 
   M       -Medium        5-68 
    L       -Large            5-69 

S    SURFACE 
         DAMAGE    5-30 
 
SCP    Corrosion        5-31 
              (metal pipe) 

S    SURFACE 
         DAMAGE      5-30 
SAM  Aggregate 
               Missing         5-30 
SAMM   -Mechanical          5-31 
SAMC    -Chemical Attack 5-31 
SAMZ    -Not Evident         5-31 

B     BROKEN      5-14  
 
BSV   -Soil Visible      5-14 
            Beyond Defect   
 
BV V -Void Visible     5-14 
            Beyond Defect  

S   SURFACE 
        DAMAGE       5-30 
SAP  Aggregate  
               Projecting     5-30 
SAPM   -Mechanical           5-31 
SAPC    -Chemical Attack   5-31 
SAPZ     -Not Evident          5-31 

S    SURFACE  
         DAMAGE    5-30 
 
SZ     Other                 5-31 
SZM    -Mechanical            5-31  
SZC     -Chemical Attack    5-31 
SZZ     -Not Evident            5-31          

BRICKWORK     5-68 
 
 
DB   Displaced            5-68 
MB  Missing                5-68 
DI    Dropped Invert  5-68             

F     FRACTURE   5-7 
 
FL    Longitudinal        5-7 
FC   Circumferential    5-7 
FM   Multiple                5-7 
FS    Spiral                   5-7 

S   SURFACE 
       DAMAGE        5-30 
SAV  Aggregate  
                    Visible      5-30 
SAVM   -Mechanical          5-31 
SAVC   -Chemical Attack   5-31 
SAVZ    -Not Evident         5-31          

S    SURFACE 
         DAMAGE     5-30 
 
SSS  Surface Spalling 5-31  
SSSM    -Mechanical          5-31 
SSSC     -Chemical Attack  5-31 
SSSZ     -Not Evident         5-31 

RP   POINT (cont)     
          REPAIR      5-62 
RPL   Localized Lining 
                     5-62 
RPLD       -Defective  5-62 
RPZ    Other              5-62 
RPZD       -Defective  5-62 

X    COLLAPSE   5-22 
 
 
 
XP     Pipe Collapse    5-22 
XB    Brick Collapse   5-22 
 

LF    LINING 
           FAILURE  5-44 
                   (continued) 
LFOC   Overcut Service   5-44 
LFUC   Undercut Service 5-44 
LFBK   Buckled Lining     5-44 
LFW     Wrinkled Lining  5-44 
LFZ      Other                     5-44 

S     SURFACE   
         DAMAGE     5-30 
SRP   Reinforcement  
              Projecting      5-30 
SRPM    -Mechanical          5-31 
SRPC     -Chemical Attack  5-31 
SRPZ     -Not Evident          5-31 

D  DEFORMED   5-18 
 
DV  Deformed            5-18 
        Vertically  (brick)      
 
DH  Deformed            5-18 
         Horizontally (brick)  

LF   LINING 
          FAILURE      5-44 
LFD    Detached Lining     5-44 
LFDE  Defective End         5-44 
LFB    Blistered Lining      5-44 
LFCS Service Cut Shifted  5-44 
LFAC Abandoned  
               Connection           5-44 

S    SURFACE 
         DAMAGE    5-30 
SRV    Reinforcement 
                Visible          5-30 
SRVM   -Mechanical          5-31 
SRVC    -Chemical Attack  5-31 
SRVZ     -Not Evident         5-31 

J       JOINT       5-25 
 
JO     Joint Offset    5-25 
              (Displaced) 
JS     Joint Separated 5-25 
                  (Open) 
JA     Joint Angular   5-25 

S    SURFACE 
        DAMAGE     5-30 
SRC   Reinforcement  
                Corroded     5-31 
SRCM    -Mechanical          5-31 
SRCC     -Chemical Attack  5-31 
SRCZ     -Not Evident         5-31 

WF   WELD 
           FAILURE   5-56 
WFL    Longitudinal       5-56 
WFC   Circumferential  5-56 
WFM   Multiple              5-56 
WFS     Spiral                  5-56 
WFZ    Unidentified        5-56 

��������	
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NASSCO’S PIPELINE ASSESSMENT & CERTIFICATION PROGRAM (PACP)© 

“TRULY”            4-1 
“Truly” continuous defects run 
along the sewer without any 
interruption for more than 3 feet. 
  Examples: 
- Longitudinal  Fractures  
- Cracks 

“REPEATED”    4-1 
 “Repeated” continuous defects 
occur at regular intervals along 
the sewer.  These occur at pipe 
joints and include: 
-Encrustation 
-Open Joints 
-Circumferential Fractures 

Updated June 2005 
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M        MISC. 
       FEATURES    8-1 
MCU     Camera  
                 Underwater      8-1 
MGO     General  
                 Observation     8-1 
MGP      General  
                 Photograph       8-1 

 A   ACCESS POINT  
                                         7-13 
 
AMH    Manhole           7-13 
AWA    Wastewater  
                Access              7-13 
ADP    Discharge Point  7-13 
ATC   Tee Connection   7-13 

T           TAP       7-1     
TF   Factory Made    7-1 
          (junction) 
TFA     -Active                  7-2 
TFB     - Abandoned         7-2 
TFC     -Capped                7-2 
TFD     -Defective             7-2 
 

 IS   INTRUDING 
       SEAL 
      MATERIAL    7-8 
ISSR    Sealing Ring   7-8 
ISSRH       -Hanging           7-8 
ISSRB       -Broken             7-8 
 

M    MISC. 
   FEATURES (cont) 8-1 
 
MWM   Water Mark       8-2 
MY         Dye Test            8-2 
MYV          -Dye Visible   8-2 
MYN          -Not Visible    8-2 

 T     TAP (continued)      7-1 
TS      Saddle                     
          (connection)     7-2 
TSI      -Intruding               7-2 
TSA     -Active                   7-2 
TSB     - Abandoned           7-2 
TSC     -Capped                  7-2 
TSD     -Defective               7-2 

 A   ACCESS POINT  
              (continued)               7-13 
 

ACO   Clean Out      7-14 
ACOM    -Machine           7-14 
ACOP     -Property           7-14 
ACOH     -House              7-14 

M    MISC. 
   FEATURES (cont) 8-1 
MLC   Lining Change      8-1 
MMC  Material Change   8-2 
MSA    Survey  
              Abandoned          8-2 
MWL   Water Level         8-2 
     MWLS    -sag                8-2 

 T     TAP (continued)      7-1 
TB  Break In/Hammer   
          (connection)     7-2 
TBI      -Intruding              7-2 
TBA     -Active                  7-2 
TBB      -Abandoned         7-2 
TBC     -Capped                7-2 
TBD     -Defective             7-2 

 A   ACCESS POINT  
              (continued)               7-13 
 
AOC   Other Special  
              Chamber          7-14 
AM      Meter                 7-14 
AWW  Wet Well           7-14 
AJB      Junction Box    7-14 

M    MISC. 
   FEATURES (cont) 8-1 
MSC    Shape/Size 
              Change               8-1   
        (Sewer Dims/ 
          Vertical/ Horizontal)  
MJL     Joint Length   
                  Change           8-1 

 L           LINE      7-11 
                    (of sewer) 
 
LL          Left                   7-11 
LLU       Left & Up         7-11 
LLD       Left & Down    7-11 
LR          Right                 7-11 

 IS   INTRUDING 
       SEAL 
      MATERIAL    7-8 
              (continued) 
ISGT      Grout          7-8 
ISZ         Other           7-8   

 L           LINE      7-11 
                    (of sewer) 
                    (continued) 
 
LRU      Right & Up        7-11 
LRD      Right & Down   7-11 
LU         UP                      7-11 
LD         Down                 7-11 

 D      DEPOSITS    6-1 
 
DA       Attached           6-1 
DAE        -Encrustation         6-2 
DAGS     -Grease                   6-2 
DAR        -Ragging               6-2 
DAZ        -Other                    6-2 

 D     DEPOSITS    6-1 
             (continued) 
DS        Settled            6-1 
DSF      -Fine                      6-2 
DSGV   -Gravel                  6-2 
DSC      -Hard/Compacted  6-2 
DSZ      -Other                    6-2 

���������
��������������������������������������

 R      ROOTS     6-7 
             (continued) 
RB        Ball                 6-7 
RBB         -Barrel                6-7 
RBL         -Lateral               6-7 
RBC        -Connection        6-7 
 

 R      ROOTS     6-7 
             (continued) 
RM       Medium         6-7 
RMB         -Barrel               6-7 
RML         -Lateral              6-7 
RMC         -Connection      6-7 
 

 R      ROOTS     6-7 
               (continued) 
RT       Tap                    6-7 
RTB          -Barrel                      6-7 
RTL          -Lateral                     6-7 
RTC          -Connection              6-7 
 

R      ROOTS         6-7 
 
RF       Fine                 6-7 
RFB        -Barrel                6-7 
RFL        -Lateral               6-7 
RFC        -Connection        6-7 
 

 D     DEPOSITS    6-1  
             (continued) 
DN       Ingress           6-1 
DNF      -Fine Material      6-3 
                (silt & sand) 
DNGV   -Gravel                 6-3 
DNZ      -Other                   6-3 

 I  INFILTRATION 6-13 
 
IW    Weeper            6-13 
ID     Dripper            6-13 
IR     Runner             6-13 
IG    Gusher              6-13   
 

 OB  OBSTACLES/ 
    Obstructions      6-19 
 
OBB     Brick or  
                Masonry           6-19 
OBM     Pipe Material               
                 in Invert          6-19 
 

 OB  OBSTACLES/ 
   Obstructions (cont)   6-19 
 
OBI   Object protruding 
            through  wall       6-19  
OBJ    Object wedged  
            in joint                 6-19 

 OB  OBSTACLES/ 
   Obstructions (cont)   6-19 
                            
OBC   Object through    6-19 
              connection/junction 
OBP     External Pipe     6-19 
               Cable 
 

 OB  OBSTACLES/  
    Obstructions (cont) 6-19 
OBS    Built into  
               structure           6-20 
OBN   Construction  
                     Debris          6-20 
OBR    Rocks                   6-20 
OBZ    Other                   6-20 

 V      VERMIN    6-31 
 
VR      Rat               6-31 
VC     Cockroach    6-31 
VZ      Other            6-31 

 A   ACCESS POINT  
              (continued)               7-13 
 

ACB   Catch Basin   7-14  
AEP    End of Pipe   7-14 

   NASSCO’S PIPELINE ASSESSMENT & CERTIFICATION PROGRAM (PACP)© 

Updated June 2005 





 

 

Appendix E 

CCTV Logs from PSC 





Yeoman 
Interceptor 

Study 

City of Bend 
Bend, Oregon 



, 

I 

, , ~' - -.-., 

PRQJ Nfo.fulE: 
Yeoman l!1t~rcaptof Study 

·A.L~Fl\·T v B::r\f 

RESPONSiBLE: 
DEPARTMENT: 
PO BOX: 
STREET: 
CITY, ST ZIP: 
TELEPHONE: 
FAX: 
MOBILE: 
E-MAIL: 

PROJMGR 
RESPONSIBLE: 
DEP}:I,RTMENT: 
PO BOX: 
STREET: 
CITY, 8T ZIP: 
'~!::I I::DHnh'c. I !;._!-k..1 U!i'd&.... 

FAX: 
MOBILE: 
E-MAIL: 

CONTRACTOR 
RESPONSIBLE: 
DEPARTMENT: 
PO BOX: 
STREET: 
CITY, ST ZIP: 
TELEPI'"IONE: 
FAX: 
MOBILE: 
E-MAIL: 

I 

Ctiv Of B~,d: 
PSC industrial O!'itSDurcing Group 

$85 W. Ciw.nTI;;;:i Rd 
Benicia CA 94510 

Tel: 707-746-6207, Fa\(: 7137-746-8297 

PROJ II'JFO 
PROJf:CT NUM: 1 R~SPONS1Bl..;:;: T OAT!:: 

Dan O'ri1al1ey 011241:2oo5 

City Of Bend 
Bob Griffith 
City of Bend Public Works 

757 NE 15TH Street 
Bend, Oregon 97701 
541 0 385-6677 

bgrlffith@ci.bi:ndoorous 

PSC industria! OiJtsolirclng Group 
Bemd Green 
Municipal Services 

395 Wo Channel Rd 
Benicia CA 94510 
707·746-8287 
707 -7 46-8297 
707 ··333-0097 
ehalden@contactpscocom 

Yeoman.mdb ii PAGE: 1 

, 



PSG Industrial Outsourcing Group, 395 W Channel Rd, Benicia GA 94510, Tel: 707~746~B2B7, Fax: 707~746-B297 II Yeoman.mdb 

SECTION # STREET FROM MANHOLE TO MANHOLE SECTION LENGTH FLOW TAPE # STARTnME 

1 1 Easement A2-39 A2·38 706.32 DIS 1 

2 2 Easement A2·38 A2·37 621.69 DIS 1 10:40 
3 3 Easement A2.37 A2·36 780.91 DIS 1 11:35 

4 4 Easement A2·36 A2·35 384.73 DIS 1 14:22 

5 5 Easement A2·35 A2·34 590.78 DIS 1 14:38 

6 6 Easement A2v34 A2-33 505.64 DIS 1 07:18 

7 7 Easement A2-33 A2-32 338.11 DIS 1 07:Z,8 

8 8 Easement A2·32 A2-31 398.82 DIS 1 07:50 

9 9 Easement A2·31 A2·30 217.6 DIS 1 08:17 

10 10 Easement A2-30 A2·29 150.51 DIS 1 08:26 

11 11 Easement A2·29 A2·28 579.02 DIS 2 09:24 

12 12 Easement A2·26 A2·27 480.41 DIS 2 09:41 

13 13 Easement A2·27 A2·26 330 DIS 2 13:10 

14 14 Easement A2·26 A2·25 377.23 DIS 2 13:18 

15 15 Easement A2·25 A2·24 224.8 DIS 2 14:01 

16 16 Easement A2v24 A2·23 759.12 DIS 2 14:07 

17 17 Easement A2·23 A2·22 420.1 DIS 2 14:23 

18 18 Easement A2·22 A2·21 342.67 DIS 2 07:25 

19 19 Easement A2v21 A2·20 617.74 DIS 2 07:49 

20 20 Easement A2·20 A2·19 490.74 DIS 3 09:08 

21 21 Easement A2·19 A2·18 505.95 DIS 3 10:39 

22 22 Easement A2·18 A2·17 655.64 DIS 3 10:57 

23 23 Easement A2v17 A2·16 164.6 DIS 3 11 :26 

24 24 Easement A2·16 A2·15 638.41 DIS 3 12:05 

25 25 Easement A2·15 A2·14 275.37 DIS 3 12:20 

26 26 Easement A2·14 A2·13 496.22 DIS 3 12:27 

27 27 Easement A2·13 A2·12 810.61 DIS 3 13:23 

28 28 Easement A2·12 A2·11 413.01 DIS 3 13:37 

29 29 Easement A2·11 A2·10 668.11 DIS 3 14:28 

30 30 Easement A2·10 A2·9 751.22 DIS 4 07:54 

31 31 Easement A2-9 A2·8 499.77 DIS 4 08:26 

32 32 Easement A2·8 A2·7 750 DIS 4 08:52 

33 33 Easement A2·7 A2·6 635.78 DIS 4 09:44 

34 34 Easement A2·6 A2·5 694.06 DIS 4 10:08 

35 35 Easement A2·5 A2·4 504.93 DIS 4 11:07 

36 36 Easement A2·4 A2v3 669.29 DIS 4 11:35 

37 37 Easement A2·3 A2·2 606.39 DIS 4 11 :51 

3. 38 Easement A2·2 A2·1 430.24 DIS 4 12:13 

__ L I I I I 1960S.74 FT I I I 
Page: 2 



DATE: 
en 1'2412Ciiti 

STREeT: 

CITY: Send,01. 

LOC,-i.\Le: 

SECTION TYPE: 

1:500 

WCFi:KCRDER: 
5N672 

'ifeH1CLE: 
T\j~'l~SlJai 

OiST 

8.92 

Cltv OJ Be:mi 

INSPECT!ON REPORT 
WEA.iHEI'l:: 
'Clear 1 Ceel 

CAM2R}l.; 
OElm 

1V'tAP #1: 

'i\'lA? #2: 

TAPE'#: 

OBSERVATlOi\J 

OPERATOf':: 
Jjm Con$iabl~ 

~RESET: 

PIPE SIZE: 
MATl:?JAL: 
UNtNG: 

RSRVD: 

ff1Spection begin3 at l..!pstream manho!e 

MH: 

MH: 

FEC Jruiustnai Outsourcing G1C~p 
SSS W. C.'<af'i!1el Rcl 
B-et"!!cia CA 9451Q 

,el 7;)7-,46-8287, Fii<i_ 707~746-8297 

Si!CTlONNR: , 
CLEAN2D: 

No 

s:ecnON NAME: 

RATE: 
o 

Tv"DLGT/-!: 7VS.32ft 

42" 

Cement Ji LGTH: 
NotUn;-::d 



CiWQfi=d:end 

I 
I i\!SPEt"TI""N H t! - V· Vi! REPORT 

O;.\TE: ! WORK ORDER: I WEATHER I OPER.~TOR: 
01124f2D05 , 510$72 C!earlCool Jim C-mrsta-bl-e 
PRESENT: I VEHICLE: i CMi1ERA: I PRESET: 

ToJ-·l--G(Jl.li OElm 

I 
1 :5011 DIST OBSERVA1~ON 

: 0 

I , 

, 
! 

PSC Indust1aJ Outsourcing Group 
3:;:5 W Chann.;:l Rd 
Bsnicia CA 94510 

1'",1: 70T~748-&2'H. Fax: 707-74€-8287 

SECTION NR: I SECTION NAME: 
oj ! 

CLEANED: I RAtE: 
No , ij 

, 

I 

! 



nv en C" OIS " 
..... PSC industrial Outs'Durdng GroLiP i 

SSG W. Channel Rd 
Benicra CA 94510 

. Tel: 707-74&S2S1, Pale 707-746-B297 

I INSPECTIOI'J REPORT 
DATE: I 1NORKORDER: WEATHER: OPERATOR: SECTION NR: ! SECTION NAME: 

j)-lJ2412!H.l5 ! 510072 Cj~ar JCuol Jim Constable j 

PRESENT: I VCH1CLE CAMERA: PRESEi: CLEANED: 
\ 

RATE: 
T'1-1<lOO1 OEIIil 1\10 3 

1;500 DIST 08SERVATIm~ 

-

i 

, , 

, , 

, 



CHvOfB no 
PSC Industrial Outsourcing Group 

395 W. Channei Rd 
Eenlcia CA 94510 

Tel: 707-748-8287, Fax: 707_748_8297 

INSPECTION IMAGES 
CITY: STREET: 

Se dO,. Ease ITt 

IMAGE: 1a, TAPE #: 1,00:00:41 
a.92FT, inspection begins at upstream manhole 

DATE: 
01(2412005 

SECTION NR: SECTION NAME: 

?AGE:5 

IMAGE: 2a, TAPE #: '1, 00:14:22 
70B.32FT, inspection ends at downslr,sam 
manhole 



DATE: 
~1l24i2000 

~RESENT: 

STR.EET: Easement 

CITY: Bend, Or. 

LOCALE: eas:ment 

INSPECT REASON: 

SECTiON T\'?E: 

AREA: 

R.EMARK: 

WORK ORDER:: 
-610572 

VEH1CLE: 
T\M~ooo.1 

General Con.dl.tio~ 

mST 

-- - 8.92 

GityOfBend 

!NSPECTIOI'J REPORT 
WEATHER 
Clear I Cool 

C.A~"d!Et{,q: 

OElli! 

TAP;: #.: 

OBSERVATiON 

22-11 

OPERATOR: 
.Jim Constable 

~RESET: 

~!i'=>EstZE: 

i\-'!.;.i"TERjfoL 
LINING: 
RSRVD: 

inspection begins at upstream manhoie 

MH: 

MH: 

psc !yutustrJal OutsoW'clng Gn.:UJp 
39S ''<tl/. Channal Rd 
Benicia CA 94510 

Tel: 707-74&-8287. Fa,,: 101-74&-8291 

$ECiJON N:R: 
2 

CLE..e.NED: 
No 

SEC1'10N NAl'lI1E:: 

RATE: 
250 

rV'DLGTH: 

42" 
C~mant JT LGTH: 

I 
[---~~--~-

8.92 FT II 00:16:05 



,l~'l en~ 
, ' " PSC industrial Olltso!.J.~cing Group I 
", SSS W. Ch-anneJ Rd 

B'enicis CA 94510 
Tel: T07-74&-SZBT, Fax: 707-746-8297 

INSPECTION REPORT 
DATE: i WORK ORDER: WEATHER: OPERATOR: I SECilON NR: 

1 
SECTION NAME: 

ij'li24i2DD5 ! Sill512 Clea.r J enDl Jim -Constable 2 
PRESEi'iI: I VEHICLE: CAroilERA: PRESET: i CLEANED: I RATE: 

TIf·j-~M'i OEml No 250 

'UiOll DiST OBSERVATION 

-
i, 

, 
i 

, I 
I 

, 

I' 
" 

Ii 
"i 
J 
! ,~ 



Cit'! Of i86n-ct 

iNSPECTION REPORT 
DATE: I 'J'JORKORDER: WEATHER: OPERA1OR: 

0112412U05 , fHU5i:2 -:Clear f Ceo] Jim Constable 
PRESEN!: I VEHfCLE: CAMERA: PRESET: 

;\1,1,;)301 OEml 

DiST OBSERVATION 

inspection ends at downstream manhole 

PSC lmJuslrJel Outsourcing Group 
396 V'''. Charmel Rd 
Benicia CA 94510 

T;el: 70r-HS--S287, fa:;: 707-74S--8297 

SECI10N NR: I SECTION NAME: 
2 

CLEANED: I RATE: 
No 250 



PSC industrial Outsourcing Group 
395 W. Channel Rq 
8enicia CA 945'10 

Tel: 707-746-8287, Fax: 707-748--8297 

iNSPECTION iMAGES 
CITY: 

Send. Or. Easernen 

IMAGE: 3a, TAPE #: 'I, 00:15:05 
iH12FT, inspection begins al upstream manhole 

IMAGE: 503, TAPE #: 1, 00:27:51 
621,69FT, inspection ends at downstream 
manhole 

PAGE: 4 

SECTION NR: 
:2 

IMAGE: 4a, TAPE #: 1, 00:17:38 

SECTION ~JAME: 

129,32FT, intruding break-In-connection, at 01 
o'clocK 



o.e..l'l:: 
tr1 i24i2C-G5 

PRESEl'JT: 

STREET: Easement 

CITY: 'Band, Or. 

LOCALE:: 

tNSPECT REASON: 

SECil0N TYPE: 

AREA: 

R2N1.ARK: 

WO~KORD~R: 

510572 

VEHiCLE: 
"N-"1-00{)i 

Gen~ral Ccmcii.tion. 

DIST 

!U-S? :;.-' __ -",0",,0,,") 

INSPECTION REPORT 
"l;!iI"E.!:I.THER 
Clear 1 Coel 

CA\1;:RA: 
CElm 

TAPE;iJ: 

(JBSERVATjO~J 

O~ERP,1'O?": 

Jlm Constable 

::'l!~:::: srze.: 
i'Jl.ATER:AL: 
LINING: 

R.SRVO: 

inspectkm begins at upstream manhole 

MH: 

MH: 

PSC InrlusmaI Outsourcing GYOcp 
SS5 W, Channel Rd 
BaniclS CA 94510 

Tal: 707-746-8287, Fax: 707-746-8297 

52CilON Nf'<: 

CLEANED: 
No 

TV'DLGTH: 

4.2" 
Cement JT LGTM: 

Not Lined 



~h·" V1 ~_""" 

---- - PSC Jm:iustriai outs{JurCing ,Group . 
I ; " 395 W. Ci'1am"i$J Rd 

Benicia CA 94510 
Tei: T07-74S-S2B7, Fool.: 'i07-74S--S297 

I INSPECTION REPORT 
D,~TE: WORK ORDER: WEAl HER: OPERATOR: SECTION NR: I SECTION NAME: 

ii1124120G5 510072 Clear j Coo] Jim Constable 3 
PRESENT: VEHICLE: CAr./1ER8~: P'RESET: CL~ANED: I RATE: 

T11-1-<lOOi OEllll No 0 

i :5!HI [JIST OBSERVAT!ON 

-

! 

I 

i 

, 

i 

I -~'d , 

I 
1 

I 
I 
I 



-.,.,'l "i V, .","" 1" 
, , PSC Jmius'lTiaJ Outsof.m:ing Group 

395 W. Channel Rd 
Benicia CA 94510 

, T"i: 707-746-6267, Fax: 707-746-8297 

INSPECTION REPORT 
DATE: i WORK ORDER: \llj~THER: OPERJITOR: SECTION NR: I SECTION NAME: 

01J'l<4i2~OS I 510572 C,Iear Ieoo! Jim Constable 3 
PRESENT: I VEH!CLE: CAMERA: PRESET: CLEft..NED: I RATE: 

T'l-1,sGOi OEml No 0 

·1 :500 OIl'!T O!3Si:RVATIOIll 

r 
I 
! 
i 

i 
! 

i 

i 

I 
i 
i 
I 
, 

.< I 
I 

"I 
-~ 

i 

, I 
I 

, 

I 
! 

! A2-38 I 780.9cj illspectlcn 81'1ds at dD\Nflstr"t'am manhole 



PSC Imlusmai OutsOl.m:fng Group 
395 W. Chs'lIl~j RtJ 
8enicia CA 9451Q 

Tel: 707-746-S257, Fax: 707-746-B2S7 

INSPECTION iiVl4GES 
STREET: 
Easement 

IMAGE: 6a, TAPE #: 1, 00:28:33 
OFT, inspection begins at upstream manhole 

SECTlON NR: 
3 

SECTION NAME: 

IMAGE: 9a, TAPE #:1,00:45:16 
7BO.SH'!, inspection ends at downstream 
manhole 



!JAi'~: 

O'lJ24JZ)05 

PRESENT: 

STREET: 

CliY: ~aTl.\:J, Or. 

LOCA!..e: c:asemenii 

INSP'CCT ~EASON: 

SECTlOi'l J'YFlE: 

AReA: 

RE!'.tlARK: 

(A2-35 ) 

'r=<~ 

WORKO~Di:K 

510572 

VEH!CLE: 
TV~'l~OODi 

;JIST 

8.92 

!NSPECT!ON REPORT 
W~~THE.R: 
Clear j Co-ol 

C,;:"~J'!ER,J.\; 

OElm 

fulAP #1: 

OBSERVAT10N 

22-11 

CPERAiOFt 
Jim Con.s:l:abl* 

PRESET: 

~lPES1Zc: 

i'llATERtAL: 
LiN!NG: 
RSRVD, 

Inspection begins at upstream manhofa 

MH: 

PSC jmiuSf..Jiai OutsourcIng Group 
SS-S W. Channel Rd 
Benld;:! CA 94510 

T<;l'1. 707-746-8207, F&: 707-74&-::'297 

SEC'liCi',j Nrl.: 
4 

SECTION NAMe: 

RAT:=: 
o 

TV'DLGTH: 

42" 

Cemem': J1' LGTH: 
No~ Lined 



""i'l.'i 1 """'1, '1 
......... - . P.SC lndustnaJ OutsOf..1i""1:ing Group 

I'c,x·' 3S6 W. Channel Rd 
8enicia CA 9451D 

Tel: 707-746-3287, Fax: 707-746-8297 

INSPECTION REPORT 

I 
DATE: J WORK ORDER: WEATHER: OPERATOR: SEeTlON NR: i SECTION NAME: 

0112412005 510.72 CI"., J """I Jim Constable 4 
PRESEN!: 

I 
VEHICLE: CAMERA: PRESET: GLE/lj\jcD: 

! 
RA!E: 

TlM4lGM OEIIII No 0 

1 :500 DlST m,lSERVATiOi\l 

, 
, 
I 

! 

,,' 
, , 

, 
! 

I', 
"if 

: 

i 

inspec1ion ands at dm;'t")srre3m ffinnhole 



Cit\! Of Bend 
PSC IruJustriaJ Ouf.sourclng Group 

395 W. Charm""l Rd 
Benicia CA94510 

Tel: 101~146-B2B1, Fa."<: 107-746-6291 

INSPECTION IMAGES 
CITY: STREET: 

Bend Or. E.as.ement 

IMAGE: 'IOa, TAPE #: 1, 00:45:59 
8.92FT, inspedion begins at uflstream manhole 

DATE: 
01J241200. 

SECT10N NR: 
4 

SECTION NAME: 

PAGE; 7 

IMAGE: 11a, TAPE #: 1,00:54:55 
384.73FT, inspection ends at downstream 
manhole 



DATE: 
O"lJ2;:l.I2:005 

STREET: Easement 

CITY: Bend, Or. 

!'OC.-'ltLE: 5asement 

INS\"IECT ReASON: 

SECTION TYPE: 

WORK OR.DER: 
5-l0572 

VEH!Ci..e: 
TV-'!~SOO1 

General Condition 

DlST 

( )\2-35 .r-_--"O"''OO'" 

INSPECTION REPORT 
WEAiHER 
Claar J Cool 

c.41\.m':RA: 
Oem! 

i\,-1AP#1: 

fu1A? #'2: 

TAPE#: 

OBSERVATiON 

Ol='E~A'fOfi: 

Jim Constabl~ 

UNiNG: 
RSRVD: 

inspection begins at \ll,)Stream manhole 

NiH: 

?SC JfJdustl'iaJ Outsotm:ing GTO'fJP 
3...00 W_ C.ll~rmsJ Rd 
6Bl1ic~e CA 8-4510 

T", 701-746-B2B7, Fa,,: 707-746-3297 

SE·CT10N N~: 
o 

CLEAN;::D: 
~io 

S2CilON NAME: 

TVD!.GTH: 

,,,,,.,,, 
""<>l 

ESO.7s"n 

42" 
C~mel1t JT i..GTH: 

NoOt lined 



~lF' ; En" 
........ .' . PSC fmiustrial OutsDL'Tctnfj Group I 

-- 395 '']1). Channsl Rcl 
Benicia CA 94510 

.. T~I: 707-746-6237, 'Fax: 707-74&-3ZS7 

I if'JSPECT!ON REPORT 
D;.'\T2: WORK ORDER: WEATHER: OPERATOR: I SECTION NR: I SEC liON NAME: 

Q1f24i2005 510512 Clear f Cool J~n1 Constable 5 
PRESENT: VEHICLE: CAMERA: FRESE I : I CLEANED: I RAIE: 

1'}··1.$031 I OEIilI No 500 

-UiOO DlST OBSERVA"nOI\l 

,-, 
! 

i 

, 
I 

, 

, 

, 

Ii' 
,t' 

! 

, , 
, 
I 

I 



"',/.''J 'j b2n~ 
-~, " PSC JnrJustrisi Outsourcing Group 

- - 395 W. Channel Rd 
Benicia CA 94510 

Tal: 707-7<\6-B2B7, Fax: 707-74'3-8297 

INSPECTION REPORT 
DATE: I 'NORKORDER WEATHER: OPERlHOR: I SECI10N NR: I SECTION NAME: I 

')1124i2005 510572 Cl •• , 1 Cool Jim Constable 5 
PRESEN I: I VEHICLE: CAI"J1ERA: PRESEf: i CLEANED: RATE: 

1"J -1-9001 OElm No 5GO 

i :500 DlST OBSERlJAT!ON 

, 
i 

I 

i 
I 

, i 

co:) 
,'i 

i, 
'i 

I 

i 
/-----'" 
(A2..34- 5...CO.78 jnsp€:ctlon ends at dO'1'Jf1stream manhole 
, / -_.-" 



PSC industrial Outsourcing Group 
~SS \IV. Channel Rd 
Benicia CA 94510 

Tel: 707-746-8287, Fax: 707-74$-8297 

INSPECTION IMAGES 
CITY: STREET: DATE: I SECTION NR: 

Senft Or iEasement 01124f20D5 5 

IMAGE: 12a, TAPE #: 1, 00:55:07 
OFT, inspection begins at upstream manhole 

IM,<l,GE: '14a, TAPE #: 'I, 01:'10:38 
SSO,78FT, inspection ends at downstream 
manhole 

PAGE: 11 

IMAGE: 13a, TAPE#: 'I, 01:01:27 
230,98FT, obstrllction 

SECTION NAME: 



-,-, --,'" " PSC Jm:JusmaJ Ol.,"tsoun;}ny G.rCi.JP f 

~' __ ' ____________________________________________________________________________ ~TO~-,~:7~'~::~7;~~~~~i~~~c~,r;~:~~~~:~~~~~~:~&~'2~'~7 _________ 11 

II"JSPECTiON REPORT 
DATE: 

01i25i2C-D5 
! WORK ORDER: 

51C57:2 

1 VEHICLE: 
\ Tvc1-000i 

STREET: Easement 

C1TY: Bend, ur. 

Easement 

SECl'lCN iYPE: 

AREA: 

DJS1' 

8.92 

\fVEATHER" 
Clear !Cool 

MAP #1: 

fuiA?#2: 

7AFE#: 

OBSERVilTlON 

I 
I 

OPERATOR; 
Jim Constab-l: 

\ 'Pl\!'e. SlZE: 

I
, AiJA7ERJAL: 

UNll\lG: 

RSRVO: 

SECT10N NFl: 
B 

C-L~Af\JEu: 

No 

[h1H: 

MH: 

TlPDLGTH: 

CemSl'lt JT lGTH: 
Not Unmj 

SECTION NAl'VIE-

'.', .•......... 

". 

RATE: 
o 

. ' ....•..• ,"~C 

.:N ., 
........•. 

.. , .•.. 

I 
I 



.,.LV\. r !1o-" 
..... p'se Ifldu:5!:r:<e! OUlsQw-cing Group 

3S6 '<IV" Channel Rci 
Benicia CA 94S"iO 

Tel: 707-746-S287, Fax: 707_746-8297 

iNSPECTION REPORT • 

DATE: I WORK ORDER: lNE..ll.,THER: I OPER.i\TOR: ! SECTION NR: I SECTiON NAME: 
01/2512005 510072 Clear lecal Jim Constable 6 ! 
PRESENT: I VEHiCLE: CAMERJ..: PRESET: I CLEANED: I RATE: 

\ iV-1<lOD1 OEllli No , 0 

1 :500 DIST OBSERVATiON I 
~ I 
I, I 
1 I 
, I 

I 
! 

I 
I 

, I 

I 
I , 

!i 
, 
I 
I 
I 
I 
I 
I 
! 
I 



PSC fndiJsma! Outsourcing Group 

, '-'.''':'~'' 385 W. Ch@,mel ?,:d 
8enb;,a eli. 94510 

T"I: 707-746-S2S7, F<1!c /07-/.;6-3297 

INSPECTION REPORT 
DATE: I WORK ORDER: vVEATHER: I OPERATOR: I SECJION NR: SECTION NAME: 

a1125i2005 510572 Clear i(;o001 J;w Constabie I 6 
PRESENI' I VEH!CLE: GAMERA: 

\ 
PRESET: I GLEANED: RAIE: 

1'\I44)oo'j OEllIl No 3 

1 :iilltl DlST OBSERVATION 

.---"--" 

H 1,A2-33, 505.64 inspection ends at downst;-eam manhole 
, 

'"--../" 

1 I 
I 

PAGE: 3. 



. 

I C1TY: 
Bend. 0" 

STREt.T: 
Easement 

IMAGE: 15a, TAPE#: 1, 01:11:18 
8.92FT" inspection begins at upstream manhole 

eliv GrEeno 

I DATt:: 
0'112512005 

Benicia eft. 94510 
T~;: 707-746-32B7, F<-x 707-746-13297 

SECI10N NR: 
6 I SECT10N !'lAME: 

nV1A.GE: 178, TAPE #: 1, 01:20:44 
50S.64FT, inspection ends at downstream 
manh-D!e 



DATE: 
.o112512005 

PRESENT: 

STREET: Easement 

CliY: Send, Or. 

LOCALE: easement 

!NSPECT REASON: 

SECTlON TYPE: 

AREA: 

RENiARK: 

'>NORK CRDeR: 
510572 

V2H1CLE: 
T\f-1-'fh.."XY1 

General Condltion 

SanItary Sewer 

DlST 

i A2-33 .;.-.. __ ---"'0".00" 

.cHv Of Bend 

INSPECTION REPORT 
WE.AiHER 
Claar I CeoJ 

C/'.J'-,Jl=R.&.: 
OEml 

MAP #1: 

MI<.?#2: 

TAPE#: 

OBSERVATION 

22-11 

OPEJV\"iOR:: 
Jim Constable 

PRESET: 

[:'lPES!2E: 

NJATER!AL: 
UNING: 

~SRVO: 

iT",spection beglns .at Llpstream manhole 

M}-i: 

PSC Jndmrtria! Outsourcing Group 
393 W. Channa! Rd 
Benicia CA 94510 

Tel· 707-74&&2017. Fa!<: 707-746-8297 

SECTiON NR.: 
7 

CLEA.NED: 
Ne 

SECil0N NAME: 

RATE: 
o 

TVDLGTH: 

42" 
Cement ·JT LGTF!: 
Not L.ined 



INSPECTiON 
DATE: \flJORK ORDER: \/VE,ll.,THER: I 01i25i2005 51D572 Clear j Cool 

PRESENT: VEHICLE: CAMERA: 
! T'l-1-9Dt1 OE~m 

'1 :500 !)1ST OBSERVATION 

~ 

I 

, 

, 

i 

: 

I ,-,j ! , 

REPORT 
OPER.~TOR: 

J1ffi Constable 

PRESEt: 

=~ ,-~, -, .. 
PSC lm!ustrJa! Outsourcing Group 

300 \,.IV. Ch .. ml1el Rd 
i=:Q"i";a!"'A 04"10 

Te\: 707-746-8287, Fa'<: 707-746-8297 

SECT10N NR: ! SECTION NAME: 
i 

, 
I 

CLEANED: 
I 

RATE: 
NI) 0 

I 



PSC JmjjJswal Outsourcing Gr.cup 
3S5 \N. Chsnnei Rcl 
Se:'licfa CA 94510 

TEL 707-7,,&6237, Fay,: 707-746--6297 

INSPECTION IMAGES 
C1TY: -STREET: 

Bend. Or. Easement 

IMAGE: 188, TAPE #: 'I, 01 :21 :25 
OFT, inspection begIns at upstream manhole 

DATE: 
O"U25/200S 

SECTiON NR: 
7 

iMAGE: 19a, TAPE #: 1, 01 :29:09 

SECTION NAME: 

338. -f 'I FT, inspection "~nd$ at downstream 
manhole 



..... 

l DATe: 

I 
I.J'JORX ORO!;r1: 

01125/2005 510572 

I ~R:ESE0IT: I VeHIClZ: 

I W-1..soo"} 

STREET: Easement 

CiTY: Send, Or. 

LOCALE: 

INSPECT REP-..sON: Ganeml Condition 

seCT10N TYPE; Sanitsrj Sewer 

AREA: 

REfuiARK: 

1:500 lllST 

! A2-32.i 

9.02 

INSPECTION REPORT 
WEATHER 
Cl~<u j -Cool 

C;'l\l12Rp: 
OEm! 

MAP #1: 

TAPE#: 

OSSERVAT10fll 

22-11 

O?'2RATOl't 
Jim COl,srable 

i PtPES!Ze.: 

, r-:ilATERlAL: 

[
liNIN"" 
RSRVD: 

inspcctbn begins at upstream manhole 

MH: 

NIH; 

psc Industriai Outso!m::ing G!O".J,f) 
3>35 w. C;?afm~1 Rd 
8e?licia CA 94510 

Tel. 707-746-&2&7, Fax: 707-746-82.97 

Sll:CT1CNNR: 
8 

CLEANED: 
No 

fl2a32 

SECTION NAM!':: 

RATE: 
o 

Tv'DLGTH: 

42" 

C~m~nt JT !..GTH: 
Nol Linse! 

I 

I 



Ii. 

I 

--:1 

","j"J - .,"-

INSPECTION REPORT 
DATE: I WORK ORDER: WEATHER: OPERATOR: I 1)1125120;]5 

PRESENT: 

1:500 

_. 

, 
, 

, , 

I 

, 

, 

//~'-.'-.. 

I 
mST 

A2-3 i ~_2398"",_,.",S.,,2 

0·10572 Clear J Cool Jirn Constabj~ 
V!::.H!CLE: C_S,MER.4: PRESEt: 
TII-l-Su01 0101111 

OBSERVATIO~J 

jnspectlon ends ;-;;t downstream manna)e 

PBC jmi!.JstJiaj OutsourcIng GJ'!;!up 
395 W. Channel Rd 
Benicia CA 94510 

T~\: 7il7-746-&287, Fmc 707-74B-8297 

SECTJON NR: \ SECTION NAME: 
S i 

CLEANED: 
\ 

RAIE: 
No 0 

I 

I , , , 

~--------------------------~~--------------------------~ ?4GE: B 



. ..•... . .... 

IMAGE: 208, TAPE #: 1, 0'1 :29:59 
9.02FT, inspection begins at upstream manhole 

Cttv Of Bend 

Bsn!cia CA 94510 
Tel. /07-746-5287, FaX: 707-746-8297 

IMAGE: 2'18, T"\PE #: 1, 01:37:08 
3!l6,62FT, inspection ends at downstream 
manhole 



DATE: 
{tl t25iZOO5 

PRESENT: 

STREET: Easement 

ClTY: Bend, Or. 

!NSPEct REASON: 

SECT10N TYP!::: 

WORK ORDER: 
010;;12 

VEH!CL2: 
TV-1-s..."'O'! 

mST 

iA2~1 ,__ 0.00 

INSPECTION REPORT 
WEATHE~: 

Clear! Ceol 

CJ\i\.;12R,4.: 
'Oeml 

TAFE#.: 

OBSERVATION 

OPERATOR: 
Jim C-onst~ble 

MA.TfFl])'Il: 

L!N!~JG: 

RSR\lO: 

P_AG~:"" 

MH: 

42" 

pse Industria! OutsoU{i:lng Group 

8enicla CA 94510 
!;,,: 7G7-74'3-£I2Bi, Fa-~. 707·7<1.&-&297 

Sj;CilCN 'l'lR:: 
o 

CLEANED: 
~lo 

SECTION NAl"VlE: 

Cem-srrt ,IT LGTH: 

Noi: Lined 



PSC Jr.u:!ust.riai Outsow.:lna GrO'.JD 
&"""5 W. Ch~i'lnei Rd I - E-8ni::::i9. Cl'.94510 

-reI: 70i'-746-5?87, Fa'{- "[07-746-'-"297 

!NSPECTIOI',j R-Pf)FU ~ t:~ ~; I 

I 
DATE: I 1NORK ORDER: VVEATHER: I OPERATOR: SECT10N NR: ! SECTIO~I NAME: I "01/25iZOM 5illS72 C1ear I CC<-Q] J~m Constable g I 

PRESEN!: I VEHICLE: CAMERA.: I PRESET: CLEANED: I RATE: I , 7V-i-Siji)1 OEllll No 0 

lnspectlon ends at .downstream manliole 



INSPECTION IMAGES 
CITY: 

Bend. Or. 
STREET: 11 DATE: 
Easement OiI25J2fifl--5 

T",\, 7UI-7 .. 6-1326/, ca.,,_ 707-746-8297 

SECTlOH NR: 
-9 

SECTION NAME: 

IMAGE: 22a, TAPE #: '1,01:37:55 lMAGE: 23a, TAPE #: ·1, 0'1 :43:05 
OFT, jnspection. begins at upstfeam manhoie 2·rrf.6FT, inspectior! ends at dO'NIT'lstream manhole 



DAiE: 
01i25J200s 

PRESENT-

STREET: Easement 

CITY, 'Send,OI. 

LOCALE: 

!NSPE.CT REASOI\~: 

SECTION TYPE: 

AREA: 

REW.RK: 

1:500 

WORK OROEr:: 
510572 

V!!H!CU:: 
lWl·900i 

General Conditio11l 

sanltai'j Sewer 

DI5T 

( .0.2.30 1--; __ -"0",.00,,, 

---", 

Cin OfBenrl 

iNSPECTION R,EPORT 
WEAiHER: 
Clear! Cool 

CAl'VlERA: 
oSlin 

MAPtf.1: 

TA?~#: 

OBSERVATION 

22-11 

OPERATOR: 
Jim Constable 

~!PE. SlZE: 
l'liIATfRIAL 
LINiNG: 
RSRVO, 

inspection begins at upstream manhole 

inspection ends at dO~'ilnstream manhoie 

MH: 

MH: 

42" 

?SC industrial Outsourcing Group 
SSG W. Ch@nnel Rd 
Benicia CA $4510 

Te\: 707-746-&2('>'1, Fa'A: 707-746-8297 

SECT10NNfil.: 
10 

ClEAt-l!::::D: 
No 

~je: 

o 

Csman:i: JT LGTH: 
Noi:!..in<:!d 



Ci!v 01 Bend 
PSC !ndustriaJ Outsourcing Group 

395 %11. Ch9.l1l'le! ?::d 
Benicia CA 94510 

Tel: 707-746-8287, Fax 707-746-8297 

INSPECTION IMAGES 
CITY: STREET: 

Be dO. Easement 

IMAGE: 24a, TAPE #: 1,01 :43:52 
OFT, inspection begins at upstream manilole 

DATE; 
0112512005 

SECTION NR: 
10 

IMAGE: 25a, TAPE #: 1,0'1 :48:01 

SECT[ON NAME: 

'150.51 FT, inspection ends at clownslrBam 
manhole 

PAGE: 2 



C· d ltv Of Ben< 

I~~"{. 
PSC Industrial Outsourcing Group 

395 W. Channel Rd -, Benicia CA 94510 
Tel: 707-746-&287, Fax: 707-746-8297 

PROJ INFO 

L 
PROJNAME: 

1 
PROJECT NUM: 

1 
RESPONSIBLE: 

1 
DATE: 

Yeoman Interceptor Study Dan O'Malley 0112412005 

CLIENT City Of Bend 
RESPONSIBLE: Bob Griffith 
DEPARTMENT: City of Bend Public Works 
PO BOX: 
STREET: 757 NE 15TH Street 
CITY, ST ZIP: Bend, Oregon 97701 
TELEPHONE: 541-385-6677 
FAX: 
MOBILE: 
E-MAIL: bgriffith@ci.bend.or.us 

PROJ MGR 
RESPONSIBLE: 
DEPARTMENT: 
PO BOX: 
STREET: 
CITY, ST ZIP: 
TELEPHONE: 
FAX: 
MOBILE: 
E-MAIL: 

CONTRACTOR PSC Industrial Outsourcing Group 
RESPONSIBLE: Bernd Green 
DEPARTMENT: Municipal Services 
PO BOX: 
STREET: 395 W. Channel Rd 
CITY, ST ZIP: Benicia CA 94510 
TELEPHONE: 707-746-8287 
FAX: 707-746-8297 
MOBILE: 707 -333-0097 
E-MAIL: ehalden@contactpsc.com 

I 
Yeoman.mdb II PAGE. 1 



DATE: 
01/2512005 

PRESENT: 

STREET: 

CITY: 

LOCAL.E: 

Easement 

Bend, Or. 

Easement 

INS!=IECT ReASON: 

SeCTION TYPE: 

AREk 

REMARK: 

WORK ORDER, 
510572 

VEHICLE: 
TV~1~9OO1 

General Condition 

Sanitary Sewer 

1:500 DlST 

\,~2-29 j 
'~ 9.02 

Cit Of Bend 

INSPECTION REPORT 
WEATHER: 
Clear /Cool 

CAMEAA, 
OEIlII 

MAP #1: 

MAP #2: 

TAPE#: 

OBSERVATION 

22-11 

2 

OPERATOR: 
Jim Constable 

PRESET, 

PIPE SIZE, 
MATERIAL 

LINING: 

R5RVD: 

inspection begins at upstream manhole 

PAGE: 2 

MH: 

MH: 

PSC Industrial Outsourcing Group 
395 W. Channel Rd 
Benicia CA 94510 

Teol" 707-746-8287, Fax; 707-746-8297 

SECT!ONNR: 
11 

CLEANED: 
No 

SECTION NAME: 

AATE, 
o 

TV'OLGTH: 

A2-29 

A2-28 

579.02ft 

42" 
Cement JT LGTH: 
Not Lined 



~ ~ 
I~ ~~ 
~I Hi 
i 

Y 
I 

DATE: 
0112512005 
PRESENT: 

1:500 

-, 

: 
i 
i 

i 
1 

: 

, 
: 
i 

, 
( 

: 

! 

: 
i 

. 

, 

i 

I 

! 
I 

i 
i 

! 

i 
i 
i 

i 
i 
i 

f 

i 

i 

WORK ORDER: 
510572 

VEHICLE: 
TV-1-S001 

Citv Of Send 

INSPECTION REPORT 
WEATHER: OPERATOR: 
Clear / Cool Jim Constable 
CAMERA: PRESET: 

OEIIli 

mST OBSERVATION 

PAGE. 3 

PSC Industrial Outsourcing Group 
395 W. Channel Rd 
8enicia CA 94510 

Tel: 707-746-&2&7, Fax: 707-746-8297 

SECTION NR: 
11 

CLEANED: 
No 

I SECTION NAME: 

I RATE: 
o 



DATE: 
01/2512005 
PRESENT: 

1:500 

v,.v 'I 
\'~ ~ \t:--

i j I 

! 
, , , 

I , 
/~'\ 

\A2-28 ) 
'~~ / 

WORK ORDER: 
510572 

VEHICLE: 
TV-l-S001 

Citv Of Bend 

INSPECTION REPORT 
WEATHER: OPERATOR: 
Clear/Cool Jim Constable 
CAMERA: PRESET: 

OEIIII 

DIST OBSERVATION 

579.02 inspection ends at downstream manhole 

PAGE: 4 

PSC Industrial Outsourcing Group 
395 W. Channel Rd 
8enicia CA 94510 

Tel: 7Q7-746-S287, Fax: 707-746-8297 

SECTION NR: 
11 

CLEANED: 
No 

SECTION NAME: 

RATE: 
o 



Ci Of Bend 
PSC Industrial Outsourcing Group 

395 W. Channel Rd 
Benicia CA 94510 

Tel: 707~74s..a2S7, Fax: 707-74&-13297 

INSPECTION IMAGES 
CITY: 
end Or. 

STREET: 
Easement 

IMAGE: 26a, TAPE #: 2, 00:00:35 
9.02FT, inspection begins at upstream manhole 

DATE: 
01125/2005 

SECTION NR: 
11 

SECTION NAME: 

PAGE: 5 

IMAGE: 27a, TAPE #: 2, 00:08:42 
579.02FT, inspection ends at downstream 
manhole 



DATE: 
01125J2OO5 

PReSENT: 

STREET: Easement 

Bend, Or. CITY: 

LOCALE: Easement 

INSPECT REASON: 

SECTION TYPE: 

AREA: 

REMARK: 

1:500 

~~ 

(A2-2S',) 
. I 
'---/ 

WORK ORDER: 
510572 

VEHICLE: 
TV-1-9001 

General Condition 

Sanitary Sewer 

DlST 

9.00 

Ci Of Bend 

INSPECTION REPORT 
WEATHER: OPERATOR: 
Clear I Cool Jim Constable 

CAMERA: PRESET: 
OEIlII 

MAP#1: 22-11 

MAP #2: 

TAPE#: 2 

PIPE SIZE: 

MATERIAL: 
LINING: 
RSRVD: 

OBSERVATION 

inspection begins at upstream manhole 

PAGE: S 

MH: 

MH: 

psc IndustriaJ Outsourcing Group 
3SS W. Channel Rd 
Benicia CA 94510 

Tei: 707-748-8267, Fax; 707-746-8297 

SECT10NNR: 
12 

CLEANED: 
No 

SECTION NAME: 

RATE: 
o 

TV'D!..GTH: 

A2-2S 

A2-27 

4aM1 It 

42" 
Cement JT LGTH: 
Not lined 



/~ 

~») 
.W! 

;~ " , 
dlf , :; 

I 

DATE: 
0112512005 
PRESENT: 

1:500 

• 

i 

WORK ORDER: 
510572 

VEHICLE: 
TV-1-9001 

Citv OfSenu 

INSPECTION REPORT 
WEATHER: OPERATOR: 
Clear! Cool Jim Constable 
CAMERA: PRESET: 

OEIIII 

OIST OBSERVATION 

\ M-2T 1f-_",480>=Au.1 inspection ends at downstream manhole 

',,--------/ 

PAGE. 7 

PSC Industrial Outsourcing Group 
395 W. Channel Rd 
Benicia CA94510 

Tel: 707-746-3287, Fax: 707-746-8297 

SECTION NR: 
12 

CLEANED: 
No 

SECTION NAME: 

RATE: 
o 



C' Of Bend 
PSC Industrial Outsourcing Group 

3S5 W. Channel Rd 
Benicia CA94510 

Tel: 707-746-8287, Fax: 707-746-8297 

INSPECTION IMAGES 
CITY: STREET: 

B nd Or. Easement 

IMAGE: 28a, TAPE #: 2, 00:09:27 
9FT, inspection begins at upstream manhole 

DATE: 
0112512005 

SECTION NR: 
1 

IMAGE: 29a, TAPE #: 2, 00:17:11 

SECTION NAME: 

480.41 FT, inspection ends at downstream 
manhole 

PAGE: 8 



DATE: 
01/25/2005 

PRESENT: 

STREET: Easement 

CITY: Bend, Or. 

LOCALE: Easement 

INSPECT REASON: 

SECTION TYPE: 

AREA, 

REMARK: 

WORK ORDER: 
510572 

VEHICLE, 
iV-1..ooo1 

General Condition 

Sanitary Sewer 

1:500 DIST 

itvOfBend 

INSPECTION REPORT 
WEATHER: 
Clear I Cool 

CAMERA, 
OEIIiI 

MAP#1: 

MAP #2, 

TAF'E #: 

OBSERVATION 

22-11 

2 

OPERATOR: 
Jim Constable 

PRESET: 

PIPE SIZE: 
MATERIAL: 

LINING: 
RSRVO, 

inspection begins at upstream manhole 

PAGE: 9 

MH: 

MH: 

PSC Industrial Outsourcing Group 
395 W. Channel Rd 
Benicia CA 94510 

Tet 707-74&-8267, Fax: 707-746-a297 

SECTION NR: 
13 

CLEANED: 
No 

SECTION NAME: 

RATE, 
o 

TVDLGTH: 

4Z' 
Cement JT LGTH: 

Not Lined 



\~\ 
)~ 
uP-
JI~ 
~~ (f"{ , 

DATE: 
0112512005 
PRESENT: 

1:500 

i 

r 

\ 

i 
i i 

! ! 

! 

i ! 
i 

A2-26 : 
,~_/ 

WORK ORDER: 
510572 

VEHICLE: 
TV-1-9001 

City Of Bend 

INSPECTION REPORT 
WEATHER: OPERATOR: 
Clear/Cool Jim Constable 

CAMERA: PRESET: 
OEIIII 

DIST OBSERVATION 

330.00 inspection ends at downstream manhole 

PAGE: 10 

PSC Industrial Outsourcing Group 
395 W. Channel Rd 
Benicia CA 94510 

Tel: 707-740-8267, Fax: 707-746-6297 

SECTION NR: 
13 

CLEANED: 
No 

SECTION NAME: 

RATE: 
o 



Ci OlBend 
PSC Industrial Outsourcing Group 

395 W. Channel Rd 
Benicia CA 94510 

Tel: 707-746-8287, Fax: 707-746-82.97 

INSPECTION IMAGES 
CITY: 
end Or. 

STREET: 
Easem nt 

IMAGE: 30a, TAPE #: 2, 00:17:59 
OFT, inspection begins at upstream manhole 

DATE: 
01125/2005 

SECTION NR: 
13 

IMAGE: 31a, TAPE #: 2, 00:24:40 

SECTION NAME: 

330FT, inspection ends at downstream manhole 

PAGE: 11 



CATE: 
0112512005 

PRESENT: 

STREET: Easement 

CITY: Bend, Or. 

LOCAlE: Easement 

INSPECT REASON: 

SECTION TYPE: 

AREA: 

WORK ORDER: 
510572 

VEHICLE: 
TV-1-9001 

General Condition 

Sanitary Sewer 

1:500 DlST 

~ 

{A2-25ir-' __ -"0",.00,,, 
. / 

Ci Of Bend 

INSPECTION REPORT 
WEATHER: OPERATOR: 
Clear I Coal Jim Constable 

CAMERA: PRESET: 
OEIIII 

MAP #1: 22-11 

MAP #2: 

TAPE#: 2 

PIPE SIZE: 

MATERIAL: 

LINING: 
RSRVD: 

OBSERVATION 

inspection begins at upstream manhole 

PAGE: 12 

MH: 

MH: 

PSC Industrial Outsourcing Group 
395 W. Channel Rd 
Benicia CA 94510 

Tel: 707-743-8287, Fax. 707-746-8297 

SECTIONNR: 
14 

CLEANED: 
No 

SECTION NAME: 

RATE: 
o 

TVDLGTH: 

AZ-26 

A2-25 

an.23ft 

4Z' 
Cement JT LGTH: 

Not Lined 



~~ ($ 
~~~ 
(~( 
If« , , 

DATE: 
0112512005 
PRESENT: 

1:500 

I 
! 

I , 

i 
, 
, 

i 

i 

, 

WORK ORDER: 
510572 

VEHICLE: 
TV-1-9001 

CitvOfBend 

iNSPECTION REPORT 
WEATHER: OPERATOR: 
Clear/Coo) Jim Constable 

CAMERA: PRESET: 
OEIIII 

DIST OBSERVATION 

inspection ends at downstream manhoie 

PAGE. 13 

PSC Industrial Outsourcing Group 
395 W. Channel Rd 
Benicia CA 94510 

Tal: 707-748-8287, Fax: 707-746-8297 

SECTION NR: 
14 

CLEANED: 
No 

SECTION NAME: 

RATE: 
o 



C· Of Bend 
PSC Industrial Outsourcing Group 

395 W. Channel Rd 
Benicia CA 94510 

Tel: 707-746-8287, Fax: 707-746-8297 

INSPECTION IMAGES 
CITY: STREET: 

Be d Or. E se e t 

IMAGE: 32a, TAPE #: 2, 00:25:20 
OFT, inspection begins at upstream manhole 

DATE: 
012512005 

SECTION NR: 
14 

SECTION NAME: 

IMAGE: 33a, TAPE #: 2, 00:33:08 
377.23FT, inspection ends at downstream 
manhole 

PAGE: 14 



DATE: 
0112512005 

PRESENT: 

STREET: Easement 

CITY: Bend, Or. 

LOCALE: Easement 

INSPECT REASON: 

SECTION TYPE: 

AREA: 

REMARK: 

1:500 

i A2-2S: 
/ 

'-,-or' 

WORK ORDER: 
510572 

VEHICLE: 
lV-1-9OO1 

General Condition 

Sanitary Sewer 

DIST 

9.02 

Ci Of Bend 

INSPECTION REPORT 
WEATHER: OPERATOR: 
Clear I Cool Jim Constable 

CAMERA: PRESET: 
OEIIII 

MAC #1: 22-11 

MAP #2: 

TAPE#: 2 

PIPE SIZE: 
MATERIAL: 

LINING: 

RSRVD: 

OBSERVATION 

inspection begins at upstream manho!e 

PAGE: 1 

MH: 

MH: 

PSC Industrial Outsourcing Group 
395 W. Channel Rd 
Benicia CA 94510 

Tel; 707-7<16-8287, Foot 707-7<16-8297 

SECT10NNR: 
15 

CLEANED: 
No 

SECTION NAME: 

RATE: 
o 

TV'D LGTH: 

A2-25 

A2-24 

224.Sft 

42" 

Cement JT LGTH: 

Not Lined 



DATE: 
01/2512005 

PRESENT: 

WORK ORDER: 
510572 

VEHICLE: 
TV-1-!1001 

Citv Of Bend 

INSPECTION REPORT 
WEATHER: OPERATOR: 
Clear/Cool Jim Constable 
CAMERA: PRESET: 

OEIilI 

1:500 DIST OBSERVATION 

-, " 224,80 
,A2-24

j
ii-_-6""""" inspection ends at downstream manhole 

,~ 

PAGE: 2 

PSC Industrial Outsourcing Group 
395W. Channel Rd 
Benicia CA94510 

Tel: 707-746-&287, Fax: 707-746-8297 

SECTION NR: 
15 

CLEANED: 
No 

I SECTION NAME: 

\ 
RATE: 

o 



C' Of Bend 
PSC Industrial outsourcing Group 

39S W. Channel Rd 
Benicia CA 94510 

Tel: 707·746-3237, Fax: 707-746-3297 

INSPECTION IMAGES 
CITY: 

Bend Or. 
STREET: 
a ernent 

IMAGE: 34a, TAPE #: 2, 00:33:51 
9.02FT, inspection begins at upstream manhole 

DATE: 
0112512005 

SECTION NR: 
15 

IMAGE: 35a, TAPE #: 2, 00:37:38 

SECTION NAME: 

224.8FT, inspection ends at downstream manhole 

PAGE: 3 



DATE: 
0112512005 

PRESENT: 

STREET: 

CITY: 

LOCALE: 

Easement 

Bend, Or. 

Easement 

INSPECT REASON: 

SECT!ON TYPE: 

AREA 

REMARK, 

1:500 

WORK ORDER: 
510572 

VEHICLE: 
TV·l·9OO1 

General Condition 

Sanitary Sewer 

DIST 

eH Of Bend 

INSPECTION REPORT 
WEATHER: 
Clear I Cool 

CAMERA, 
OEIiIi 

MAP #1: 

MAP #2, 

TAPE#: 

OBSERVATION 

2 

OPERATOR.: 
Jim Constable 

PRESET: 

PIPE SIZE: 

MATERIAL: 
LINING: 

RSRVD: 

inspection begins at upstream manhole 

PAGE: 4 

MH: 

MH: 

PSC Industrial Outsourcing Group 
395 W. Channel Rd 
Benicia CA94510 

Tel- 707-746-8287. raJ<.: 707-746-8297 

SECT10NNR: 
16 

CLEANED' 
No 

SECTION NAME: 

RATE: 
o 

TV'DLGTH: 

AZ·2A 

AZ·23 

759.12ft 

4Z' 

Cement JT LGTH: 
Not Lined 



(~ \~ q 
j:J 
'M J'p 
:l~ dl( 

, 

f 

DATE: 
01/2512005 
PRESENT: 

1:500 

I 

i 

, 

! 

, 
: 

i 

WORK ORDER: 
510572 

VEHICLE: 
TV·1-9001 

DIST 

Citv Of Bend 

INSPECTION REPORT 
WEATHER: OPERATOR: 
Clear/Cool Jim Constable 

CAMERA: PRESET: 
OEIlIl 

OBSERVATION 

PAGE. 5 

PSC Industrial Outsourcing Group 
395 W. Channel Rd 
Benicia CA 94510 

Tel: 707-74S-S227, Fax: 707-74S-8297 

SECTION NR: 
16 

CLEANED: 
No 

SECTION NAME: 

RATE: 
o 



CilvOfBend 

INSPECTION REPORT 
DATE: WORK ORDER: WEATHER: OPERATOR: 

0112512005 510572 Clear/Cool Jfm Constable 
PRESENT: VEHICLE: CAMERA: PRESET: 

TV-1-9001 OEIIII 

1:500 DfST OBSERVATION 

i A2-23 ';'-, _---'7"'59""-',1£2 inspection ends at downstream manhole 

PAGE. S 

psc Industrial Outsourcing Group 
395 W. Channel Rd 
Benicia CA 94610 

Tel: 707-746-S287, Fw.: 707-746-8297 

SECTION NR: 
16 

CLEANED: 
No 

1 SECTION NAME: 

i RATE: 
o 



Of Bend 
PSC Industrial Outsourcing Group 

395 W. Channel Rd 
Benicia CA 94510 

Tel: 707-746-8287, Fax: 707-746-8297 

INSPECTION IMAGES 
CITY: 
nd Or. 

STREET: 
aseme t 

IMAGE: 36a, TAPE #: 2, 00:38:18 
OFT, inspection begins at upstream manhole 

DATE: 
011 51 0 5 

SECTION NR: 
16 

SECTION NAME: 

PAGE: 7 

IMAGE: 37a, TAPE #: 2, 00:52:22 
759.12FT, inspection ends at downstream 
manhole 



DATE: 
0112512005 

PRESENT: 

STREET: Easement 

CITY: Bend, Or. 

LOCALE: Easement 

INSPECT REASON: 

SECTION TYPE: 

AREA: 

REMARK: 

1:500 

WORK ORDER: 
510572 

VEHICLE: 
T'M.soo1 

General Conditlon 

Sanitary Sewer 

D1ST 

! A2-23; ;-__ --"0",00"'-

SiI," 

1 , 

Of Bend 

INSPECTION REPORT 
WEATHER: 
Clear I Cool 

CAMERk 
OEIItI 

MAP #1: 

MAP #2: 

TAPE#: 

OBSERVATION 

OPERATOR: 
Jim Constable 

22-11 

2 

PIPE SIZE: 

MATERIAl.: 
LINING: 

RSRVD: 

inspection begins at upstream manhole 

PAGE: 1 

MH: 

MH: 

PSC Industrial Outsourcing Group 
395 W. Channel Rd 
Benicia CA 9451Q 

Tel: 7G7-746-B2B7, Fax: 707-746-a297 

SECTIONNR: 
17 

CLEANED: 
No 

SECTION NAME: 

RATE: 
o 

TVDl.GTH: 

A2-23 

A2-22 

420.1 ft 

4Z' 
Cement JT LGTH: 

Not Lined 



/,;~ )~ 
(~\ 
), . 
'iif 
Pf 
~p 
llIl , 

DATE: 
01/2512005 

PRESENT: 

1:500 

i' 
I 

! i 
I 

! 
i 

I 

I I , 

, 

! 

/iJ 
, A2-22 

'-----~' 
; 

WORK ORDER: 
510572 

VEHICLE: 
TV-1-9001 

Citv Of Bend 

INSPECTION REPORT 
WEATHER: OPERATOR: 
Clear /Cool Jim Constable 
CAMERA: PRESET: 

OEIIil 

DIST OBSERVATION 

420.10 inspection ends at downstream manhole 

PAGE. 2 

PSC Industrial Outsourcing Group 
395 W. Channel Rd 
Benicia CA 94510 

Tel: 707~74£...S2S7, Fax: 707-74£...S297 

SECTION NR: 
17 

CLEANED: 
No 

SECTION NAME: 

RATE: 
o 



c· OfBend 
PSC Industrial Outsourcing Group 

395 W. Channel Rd 
Benicia CA 94510 

Tel: 707-74S--8287, Fax: 707-746-8297 

INSPECTION IMAGES 
STREET: 
Easement 

IMAGE: 38a, TAPE #: 2, 00:53:06 
OFT, inspection begins at upstream manhole 

DATE: 
0112512005 

SECTION NR: 
17 

IMAGE: 39a, TAPE #: 2, 01:05:03 

SECTION NAME: 

420.1 FT, inspection ends at downstream manhole 

PAGE: 3 



OATE: 
01126/2005 

PRESENT: 

STREET: Easement 

CITY: Bend, Or. 

LOCALE: Easement 

INSPECT REASON: 

SECTION TYPE: 

A.~EA: 

RErv'IARK: 

1:500 

j:A2~22) 

';-e'~ 

WORK ORDER: 
610572 

VEHICLE: 
TV-1-9001 

General Condition 

Sanitary Sewer 

olST 

9.02 

Cit Of Bend 

INSPECTION REPORT 
WEATHER: 
Clear} Cool 

CAMERA: 
0E11lI 

MAP#1: 

MAP #2: 

TAPE#: 

OBSERVATION 

22-11 

2 

OPERATOR: 
Jim Constable 

PRESET: 

P!PE SIZE: 

MATERIAL 
LINING: 
RSRVD: 

inspection begins at upstream manhole 

PAGE; 1 

MH: 

MH: 

PSC Industrial Outsourcing Group 
395 W. Channel Rd 
8enieia CA 94510 

Tel: 707-746-8287, Fax: 707-746-8297 

SECTIONNR: 
18 

CLEANED: 
No 

AZ-22 

SECTION NAME: 

RATE: 
o 

TV'DLGTH: 

A2-21 

342.S7ft 

42" 

Cement JT LGTH: 
Not Lined 



I~) 
~i 

'1 
w, 

~ if ,{J\ 

~ 
1 , 

DATE: 
0112612005 
PRESENT: 

1:500 

;--: 
I 

, 

i 

I 

WORK ORDER: 
510572 

VEHICLE: 
TV-1-9001 

Cit~ Of Send 

INSPECTION REPORT 
WEATHER: OPERATOR: 
Clear I Cool Jim Constable 
CAMERA: PRESET: 

OEIilI 

DIST OBSERVATiON 

. : 

'A2-21. "_~34;&2:.l.6u.7 inspection ends at downstream manhole 

\, .~~--/ 

PAGE: 2 

PSC Industrial Outsourcing Group 
395 W. Channel Rd 
Benicia CA 94510 

Tel: 707-746-5257, fOaK. 707-746-8297 

SECTION NR: 
18 

CLEANED: 
No ! 

SECTION NAME: 

RATE: 
o 



cn Of Bend 
PSC industJ1a/ Outsourcing Group 

395 W. Channel Rd 
Benicia CA 94510 

TeL 707-746-6287, Fax: 707-746-8297 

INSPECTION IMAGES 
CITY: STREET: 

Bend Or ase ent 

IMAGE: 40a, TAPE #: 2, 01:05:49 
9.02FT, inspection begins at upstream manhole 

DATE: I 
0112612005 

SECTION NR: 
18 

SECTION NAME: 

IMAGE: 41a, TAPE #: 2, 01:12:36 
342.67FT, inspection ends at downstream 
manhole 

PAGE: 3 



DATE: 
0112612005 

PRESENT: 

STREET: Easement 

CITY: Bend, Or. 

LOCALE: Easement 

INSPECT REASON: 

SECTION TYPE: 

AREA: 

REMARK: 

1:500 

WORK ORDER: 
510572 

VEH!CLE: 
TV4-9001 

General Condition 

Sanitary Sewer 

DlST 

f A2~21 ! 
\ ,L' __ ~3""95,,, 

-~ 

Ci Of Bend 

INSPECTION REPORT 
WEATHER: OPERATOR: 
Clear I Cool Jim Constable 

CAlV,ERA: PRESET: 
OEIIII 

MAP #1: 22-11 

flMP #2: 

TAPE#: 2 

PIPE SIZE: 

MATERIAL: 

LINING: 

RSRVD: 

OBSERVATION 

inspection begins at upstream manhole 

PAGE: 4 

MH: 

MH: 

PSC industrial Outsourcing Group 
395 W. Channel Rd 
Benicia CA 94510 

Tel: 707-74&-6267, Fax: 707-746-8297 

SECTION NR: 
19 

CLEANED: 
No 

seCTION NAME: 

RATE: 
o 

TV'DLGTH: 

A2-21 

A2-20 

617.74ft 

4,., 

Cement JT LGTH: 
Not Lined 



DATE: 
0112612005 
PRESENT: 

1:500 

WORK ORDER: 
510572 

VEHICLE: 
TV-1-9001 

DIST 

Ci!v Of Bend 

INSPECTION REPORT 
WEATHER: OPERATOR: 
Clear/Cool Jim Constable 

CAMERA: PRESET: 
OEIIIl 

OBSERVATION 

PAGE. 5 

PSC Industrial Outsourcing Group 
395 W. Channel Rd 
Benicia CA 94510 

Tel: 707-746-8287, Fa)::: 707-746-8297 

SECTION NR: 
19 

CLEANED: 
No 

SECTION NAME: 

RATE: 
o 



DATE: 
0112612005 

PRESENT: 

1:500 

~ 

\ ': 

i 
! 

WORK ORDER: 
510572 

VEHICLE: 
TV·1-900i 

CHvOfBend 

INSPECTION REPORT 
WEATHER: OPERATOR: 
Clear 1 Cool Jim Constable 
CAMERA: PRESET: 

OEIIII 

DIST OBSERVATION 

i A2.20i f-_-,6",1-,-7",.7,,4 inspection ends at downstream manho!e 

PAGE. S 

PSC Industrial Outsourcing Group 
395 W. Channal Rd 
BeniciaCA94510 

Tel: 707-746-S2BT, Fax: 707-746-B2$7 

SECTION NR: 
19 

CLEANED: 
No 

SECTION NAME: 

RATE: 
o 



en Of Bend 
PSC industrial Outsourcing Group 

395 W, Channel Rd 
8enicia CA 9451Q 

Tel: 707-746-8287, Fax: 707-746-8297 

INSPECTION IMAGES 
CITY: 

end Or. 
STREET: 
Easem t 

IMAGE: 42a, TAPE #: 2, 01:13:39 
3.95FT, inspection begins at upstream manhole 

DATE: 
01126120 5 

SECTION NR: 
9 

SECTION NAME: 

PAGE: 7 

IMAGE: 43a, TAPE #: 2, 01 :36:59 
617.74FT, inspection ends at downstream 
manhole 



Citv Of Bend 

I (;;;;,=:"1 ~ 
PSC Industrial Outsourcing Group 

395 W. Channel Rd 

, .. ...' Benicia CA94510 
Tel: 707-146-S287, Fax. 707-74s.8297 

PROJ INFO 

I 
PROJNAME: I PROJECT NUM: I RESPONSIBLE: I DATE: 

Yeoman Interceptor Study Dan O'Malley 01/24/2005 

CLIENT City Of Bend 
RESPONSIBLE: Bob Griffith 
DEPARTMENT: City of Bend Public Works 
PO BOX: 
STREET: 757 NE 15TH Street 
CITY, ST ZIP: Bend, Oregon 97701 
TELEPHONE: 541-385-6677 
FAX: 
MOBILE: 
E-MAIL: bgriffith@ci.bend.or.us 

PROJ MGR 
RESPONSIBLE: 
DEPARTMENT: 
PO BOX: 
STREET: 
CITY, ST ZIP: 
TELEPHONE: 
FAX: 
MOBILE: 
E-MAIL: 

CONTRACTOR PSC Industrial Outsourcing Group 
RESPONSIBLE: Bernd Green 
DEPARTMENT: Municipal Services 
PO BOX: 
STREET: 395 W. Channel Rd 
CITY, ST ZIP: Benicia CA 94510 
TELEPHONE: 707-746-8287 
FAX: 707 -7 46-8297 
MOBILE: 707 ·333-0097 
E-MAIL: 

I 
ehalden@contactpsc.com 

Yeoman.mdb JJ PAGE. 1 



DATE: 
O1i2612005 

PRESENT, 

STREET: 

CITY: 

LOCALE: 

Easement 

Bend, Or. 

Easement 

INspeCT REASON: 

SECTION TYPE, 

AREA 

REMARK, 

1:500 

WORK ORDER: 
510572 

VEH!CLE: 
1"\/.1-9001 

General Condition 

Sanitary Sewer 

OIST 

I A2'20 Ij-" __ -,0",.00", 
\ / 

Ci Of Bend 

INSPECTION REPORT 
WEATHER: 
Clear 1 Cool 

CAMEF,A 
Oellli 

MAP #1: 

MAP #2: 

TAPE#: 

OBSERVATION 

OPERATOR: 
Jim Constable 

PRESET: 

3 

P!PESIZE: 
MATERIAl.: 

LINING: 

RSRVD: 

inspection begins at upstream manhole 

PAGE: 2 

psc Industrial Outsourcing Group 
395 W. Channel Rd 
Benicia CA94510 

Tel: 707-746-5257, Fax: 707-746-5297 

MH: 

SECTION NR: 
20 

CLEANED: 
No 

MH, 

TV'DLGTH: 

OZ· 

Cement JT LGTH: 

Not Lined 

A2.2O 

A2-19 

490.74ft 

SECTION NAME: 

RATE: 
o 



I (;,:":::1 fill£~ 
...... . .......... . 

DATE: 
0112612005 
PRESENT: 

1:500 

i r 

i 

WORK ORDER: 
510572 

VEHICLE: 
TV·1-9001 

Citv Of Bend 

INSPECTION REPORT 
WEATHER: OPERATOR: 
Clear I Cool Jim Constable 

CAMERA: PRESET: 
OEIII! 

DlST OBSERVATION 

PSC Industrial Outsourcing Group 
395 W. Channel Rd 
Benicia CA94510 

Tel: 707-74B-B287, Fa';(: 707-746-8297 

SECTION NR: 
20 

CLEANED: 
No 

SECTION NAME: 

RATE: 
o 

490.74 camera blocked, inspection abandoned, debri blocking camera 
under water line 

PAGE. 3 



Ci Of Bend 
PSC Industrial Outsourcing Group 

395 W. Channel Rd 
Benicia CA 94510 

Tel: 707-74&-8287, Fax 707-74&-8297 

INSPECTION IMAGES 
STREET: 

seme 

IMAGE: 44a, TAPE #: 3, 00:00:41 
OFT, inspection begins at upstream manhole 

DATE: 
0112612005 

SECTION NR: 
20 

SECTION NAME: 

PAGE: 4 

IMAGE: 45a, TAPE #: 3, 00:18:55 
490.74FT, camera blocked, inspection 
abandoned, debri blocking camera under water line 



DATE: 
0112612005 

PRESENT: 

STREET: Easement 

CITY: Bend, Or. 

LOCALE: Easement 

INSPECT REASON: 

SECTION TYF'E: 

AREA: 

REMARK: 

1:500 

iA2-19 j 
\ ! 
~ 

WORK ORDER: 
510572 

VEHICLE: 
TV-1..soo1 

General Condition 

Sanitary Sewer 

mST 

9.12 

C· Of Bend 

INSPECTION REPORT 
WEATHER: 
Clear /Cool 

CAMERA 
OEIIil 

MAP#1: 

MA?#2: 

TAP5#: 

OBSERVATION 

22-11 

3 

OPERATOR: 
Jim Constable 

PRESET: 

PIPE SIZE: 

MATERIAL: 

LINING: 

RSRVD: 

inspection begins at upstream manhole 

PAGE: 1 

MH: 

MH: 

PSC Industrial Outsourcing Group 
395 W. Channel Rd 
Benicia CA 94510 

Tel: 7Q7-746-B2B7, Fax: 707-746-1'.297 

SECTIONNR: 
21 

CLEANED: 
No 

SECTION NAME: 

RATE: 
o 

TV'DLGTH: 

A2-19 

A2-18 

5OS.95ft 

4Z' 

Cement JT LGTH: 

Not Lined 



, 

DATE: 
01126/2005 
PRESENT: 

1:500 

i : . 

. 
, 

WORK ORDER: 
510572 

VEHICLE: 
TV-1-9001 

Citv Of Bend 

INSPECTION REPORT 
WEATHER: OPERATOR: 
Clear/Cool Jim Constable 
CAMERA: PRESET: 

Oellli 

OIST OBSERVATION 

PAGE. 2 

PSC Industrial Outsourcing Group 
395 W. Channel Rd 
Benicia CA 94510 

Tet 707-74S-B2B7, Fax: 707-74S-S297 

SECTION NR: 
21 

CLEANED: 
No 

SECTION NAME: 

RATE: 
o 



~\=1~~ 
, ",.' .' .... 

DATE: 
0112612005 
PRESENT: 

1:500 

WORK ORDER: 
510572 

VEHICLE: 
TV·1-9001 

City Of Bend 

INSPECTION REPORT 
WEATHER: OPERATOR: 
Clear lecol Jim Constable 
CAMERA: PRESET: 

OEIII! 

OIST OBSERVATION 

inspection ends at downstream manhole 

PAGE. 3 

PSC Industrial Outsourcing Group 
395 W. Channel Rd 
Benicia CA 94510 

Tel: 707-746-8281, Fax: 7Q7-746-S2S7 

SECTION NR: 
21 

CLEANED: 
No 

SECTION NAME: 

RATE: 
o 



C" Of Bend 
PSC Industrial Outsourcing Group 

395 W. Channel Rd 
Benicia CA 94510 

Tel: 707-746-13287, Fax: 707-746-8297 

INSPECTION IMAGES 
CITY: STREET: 

Bend Or. Easement 

IMAGE: 46a, TAPE #: 3, 00:20:19 
9.12FT, inspection begins at upstream manhole 

PAGE: 4 

SECTION NR: 
21 

IMAGE: 47a, TAPE #: 3, 00:33:41 

SECTION NAME: 

505. 95FT, inspection ends at downstream 
manhole 



DATE: 
01I26l2005 

PRESENT: 

STREET: 

CITY: 

lOCAlE: 

Easement 

Bend, Or. 

Easement 

INSPECT REASON: 

SECT!ON TYPE: 

AREA: 

REMARK: 

WORK ORDER: 
510572 

VEHICLE: 
TV~1..soo1 

General Condition 

Sanitary Sewer 

1:500 DlST 

9.02 

Ci Of Send 

INSPECTION REPORT 
WEATHER: OPERATOR: 
Clear/Cool Jim Constable 

CAMERA: PRESET: 
OEIIII 

MAP #1: 22~11 

MAP #2: 

TAPE#: 3 

PIPE SIZE: 

MATERIAL: 
LINING: 
RSRVO: 

OBSERVATION 

inspection begins at upstream manhole 

PAGE: 5 

MH: 

MH: 

PSC Industrial Outsourcing Group 
395 W. Channel Rd 
Benicia CA 94510 

Tel: 707-746-&2B7, Fax 7Q7-746-5297 

SECT10NNR: 
22 

CLEANED: 
No 

SECTION NAME: 

RATE: 
o 

TV'DLGTH: 

42" 
Cement JT LGTH: 

Not Lined 



1r;~1i!1~ 

API 
':~\ 
If(f \ti ((\ 
'»1) 
~4~ 
J,( {,(( , 
, 

.. . .... 

DATE: 
0112612005 

PRESENT: 

1:500 

l 

! 
! 

I 

· 
, 

, 

, 
: 

I 

; 

· 
• 

i 

WORK ORDER: 
510572 

VEHICLE: 
TV-1-9001 

DlST 

cnvOfBend 

INSPECTION REPORT 
WEATHER: OPERATOR: 
Clear leool Jim Constable 
CAMERA: PRESET: 

OEIIII 

OBSERVATION 

PAGE. S 

PSC Industrial Outsourcing Group 
395 W. Channel Rd 
Benicia CA 94510 

Tel: 707-746-8287, Fax. 707-146-8297 

SECTION NR: 
22 

CLEANED: 
No 

SECTION NAME: 

RATE: 
o 



DATE: 
01/2612005 

PRESENT: 

1:500 

WORK ORDER: 
510572 

VEHICLE: 
TV-1-9001 

Citv Of Bend 

INSPECTION REPORT 
WEATHER: OPERATOR: 
Clear I Cool Jim Constable 
CAMERA: PRESET: 

OEIII! 

DIST OBSERVATION 

inspection ends at downstream manhole 

PAGE. 7 

PSC Industrial Outsourcing Group 
395W. Channel Rd 
Benicia CA 94510 

Tel: 707-746-6267_ Fax: 7Q7-746-6297 

SECTION NR: 
22 

CLEANED: 
No 

SECTION NAME: 

RATE: 
o 



C' Of Bend 
PSC Industrial Outsourcing Group 

395 W, Channel Rd 
Benicia CA 94510 

Tel: 707-746-'0287, Fa:<;: 107-746-8297 

INSPECTION IMAGES 
CITY: 

Bend Or. 
STREET: 

nt 

IMAGE: 48a, TAPE #: 3, 00:34:31 
9.02FT, inspection begins at upstream manhole 

DATE: 
0112612005 

SECTION NAME: 

IMAGE: 49a, TAPE #: 3, 00:45:41 
655.64FT, inspection ends at downstream 
manhole 

PAGE: 8 



DATE: 
01/2612005 

PRESENT: 

STREET: 

CITY: 

LOCALE: 

Easement 

Bend, Or. 

Easement 

INspeCT ReASON: 

SECTION TYPE: 

AREA: 

REMARK: 

1:500 

WORKOROER: 
510572 

VEHICLE: 
TV-1-SOO1 

General Condition 

Sanitary Sewer 

DIST 

i A2-1S ;:-: __ -"I64"",."<>J,,, 
. / 
~~ 

Cit Of Bend 

INSPECTION REPORT 
WEATHER: OPERATOR: 
Clear feool Jim Constable 

CMJlERA: PRESET: 
OEIIII 

MAP #1: 22-11 

MAP #2: 

TAPE#: 3 

PIPE SIZE: 

MATERIAL: 

LINING: 

RSRVO: 

OBSERVATION 

inspection begins at upstream manhole 

inspection ends at dOl;vnstream manhole 

PAGE: 9 

MH: 

MH: 

PSC Industrial Outsourcing Group 
395 W. Channel Rd 
Benicia CA 94510 

Tel: 707-746-6287, Fax: 707-746-6297 

SECTION NR: 
23 

CLEANED: 
No 

SECTION NAME: 

RATE: 
o 

TV'DLGTH: 

A2-17 

A2-16 

1S4.6ft 

42" 
Cement JT LGTH: 

Not Lined 



CH Of Bend 
PSC Industrial Outsourcing Group 

395 W. Channel Rd 
Benicia CA 94510 

Tel: 701-74S-B2B7, Fax-_707-74B-B297 

INSPECTION IMAGES 
CITY: STREET: 

Bend Or. Easeme 

IMAGE: SOa, TAPE #: 3, 00:46:27 
OFT, inspection begins at upstream manhole 

SECTION NR: 
23 

IMAGE: S1a, TAPE #: 3, 00:50:39 

SECTION NAME: 

164.6FT, inspection ends at downstream manhole 

PAGE: 10 



DATe, 
01/2612005 

PRESENT: 

STREET: Easement 

CITY: Bend, Or. 

LOCALE, Easement 

INSPECT REASON: 

SECT!ON TYPE: 

AREA: 

REMARK: 

1:500 

~ 

(A2-16 ") 
. j 

'--/ 

WORK ORDER: 
510572 

VEHICLE; 
'TV-1-9001 

General Condition 

Sanitary Sewer 

OIST 

9.12 

C' Of Bend 

INSPECTION REPORT 
WEATHER: 
Clear/Cool 

CAMERAo 
OEUlI 

MAP #1: 

MAP #2: 

TAPE#: 

OBSERVATION 

opeRATOR: 
Jim Constable 

PRESET: 

22-11 

3 

PIPE SIZE: 

MATERIAL: 

LINING: 

RSRVO; 

inspection begins at upstream manhole 

PAGE: 11 

MH, 

MH: 

PSC Industrial Outsourc;ng Group 
395 W. Channel Rd 
Benicia CA 94510 

Tel: 707·746-8287, Fax: 707·746-8297 

SECT10NNR: 
24 

CLEANED: 
No 

SECTION NAME: 

RATE, 
o 

TV'DLGTH: 

AZ-1S 

A2-15 

838.41 ft 

4S" 

Cement JT LGTH: 

Not Lined 



!(;~~~W~ 

\$ 
~fi 
I 
If 

...... . ... 

DATE: 
0112612005 
PRESENT: 

1:500 

;i 
I 

I 
i 
! 

! 

! 

: 

: 

: 

WORK ORDER: 
510572 

VEHICLE: 
TV-1-9001 

CiIv Of Bend 

INSPECTION REPORT 
WEATHER: OPERATOR: 
Clear/Cool Jim Constable 
CAMERA: PRESET: 

OEIIII 

DIST OBSERVATION 

PAGE. 12 

PSC Industrial Outsourcing Group 
395 W. Channel Rd 
Benicia CA 94510 

Tel". 707-746-8287, Fax: 707-746-8297 

SECTION NR: 
24 

CLEANED: 
No 

I SECTION NAME: 

I RATE: 
o 



DATE: 
0112612005 
PRESENT: 

1:500 

WORK ORDER: 
510572 

VEHICLE: 
TV-1-9001 

City Of Bend 

INSPECTION REPORT 
WEATHER: OPERATOR: 
Clear/Cool Jim Constable 
CAMERA: PRESET: 

OEIIII 

DIST OBSERVATION 

i, A2-15 ,i-i _--,638="Au1 Inspection ends at downstream manhole 

PAGE. 13 

PSC Industrial Outsourcing Group 
395 W. Channel Rd 
Benicia CA 94510 

Tel: 707-746-B287. Fax: 7Q7-746-B297 

SECTION NR: 
24 

CLEANED: 
No 

SECTION NAME: 

RATE: 
o 



Cil Of Bend 
PSC Industrial Outsourcing Group 

395 W. Channel Rd 
Benicia CA 94510 

Tel: 707-740...'0287, Fax: 707-746-1>297 

INSPECTION IMAGES 
STREET: 
Easement 

IMAGE: 52a, TAPE #: 3, 00:51 :21 
9.12FT, inspection begins at upstream manhole 

SECTION NR: 
24 

IMAGE: 53a, TAPE #: 3, 01 :01 :56 

SECTION NAME: 

638.41 FT, inspection ends at downstream 
manhole 

PAGE: 14 



OATE, 
01/2612005 

PRESENT: 

STREET, 

CITY: 

LOCALE: 

Easement 

Send, Or. 

Easement 

INSPECT REASON: 

SECTION TYPE, 

AREA, 

REMARK, 

1:500 

WORKOROER: 
510572 

VEHICLE: 
TV4·9001 

General Condition 

Sanitary Sewer 

OIST 

i A2-15 1>-_---"°"''00'" 
, ! 

'--T' 

Cit Of Bend 

INSPECTION REPORT 
WEATHER: 
Clear feool 

CAMERA, 
oelill 

MAP #1: 

MAP #2: 

TAPE#: 

OBSERVATION 

22-11 

3 

OPERATOR: 
Jim Constable 

PRESET, 

PIP'E SIZE: 

MATERIAL 

LINING: 

RSRVO, 

inspection begins at upstream manhole 

PAGE: 15 

MH: 

MH: 

PSC Industrial Outsourcing Group 
395 W. Channel Rd 
Benicia CA 94510 

Tel: 707-74&-8287, Ft'lx: 707-74S.S297 

SECTION NR: 
25 

CLEANED: 
No 

SECTION NAME, 

RATE: 
o 

TV'D LGTH: 

A2-15 

A2-14 

275.37ft 

48" 

Cement JT LGTH: 
Not Lined 



r;~i. 
.... ....... . 

1 "t 1'\ '1i 

~~ !~ (, 

* 1 

DATE: 
01126/2005 
PRESENT: 

1:500 

[] : 
1 

! 
I , , 

i I 
I 

i 
. I 

/~"-

r A2~14 'I 
\ ;' 
,~ 

WORK ORDER: 
510572 

VEHICLE: 
TV·1-9001 

Citv Of Bend 

INSPECTION REPORT 
WEATHER: OPERATOR: 
Clear I Cool Jim Constable 
CAMERA: PRESET: 

OEIIII 

DIST OBSERVATION 

275.37 inspection ends at downstream manhole 

PAGE.1S 

PSC Industrial Outsourcing Group 
395 W. Channel Rd 
Benicia CA 94510 

Tel: 107-746-8287, Fax: 7Q7-746-B297 

SECTION NR: 
25 

CLEANED: 
No 

SECTION NAME: 

RATE: 
o 



cn Of Bend 
PSC Industrial Outsourcing Group 

395 W. Channel Rd 
Benicia CA 94510 

Tel: 707-746-8287, Fax 707-74$-8297 

INSPECTION IMAGES 
STREET: 
Ease ent 

IMAGE: 54a, TAPE #: 3, 01:02:41 
OFT, inspection begins at upstream manhole 

SECTION NR: 
25 

SECTION NAME: 

IMAGE: 55a, TAPE #: 3, 01 :07:07 
275.37FT, inspection ends at downstream 
manhole 

PAGE: 17 



DATE: 
01/2612005 

PRESENT: 

STREET: 

CITY: 

LOCALE: 

Easement 

Bend, Or. 

Easement 

INSPECT REASON: 

SECTION TYPE: 

AREA: 

REMARK: 

1:500 

WORK ORDER: 
510572 

General Condition 

Sanitary Sewer 

OIST 

! A2-14 )f-__ "O.",OO" 

Ci Of Bend 

INSPECTION REPORT 
WEATHER: OPERATOR: 
Clear I Cool Jim Constable 

CAMERA: PRESET: 
OEllII 

MAP #1: 22-11 

MAP #2: 

TAPE#: 3 

PIPE SIZE: 

MATERIAL: 
LINING: 
RSRVD: 

OBSERVATION 

inspection begins at upstream manhole 

PAGE: 1 

PSC Industrial Outsourcing Group 
395 W. Channel Rd 
Benicia CA 94510 

Tel: 707-746-B287, Fa)(: 707_746-8297 

SECT10N NR: 
2S 

CLEANED: 
No 

MH: 

MH: 

ntOLGTH: 

36"' 
Cement JT LGTH: 

Not Lined 

A2-14 

A2-13 

496.22ft 

SECTION NAME: 

RATE: 
o 



1r;;,:~1. 

)f l~ ~:\, 
(;f~ J] 
~:4-~ 
'f! \\ . 
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• : 

...... . .. 

DATE: 
01126/2005 
PRESENT: 

1:500 

i 
, 

i 

, 

i 

, 

, 

'. 

WORK ORDER: 
510572 

VEHICLE: 
TV-1-9001 

Citv Of Bend 

INSPECTION REPORT 
WEATHER: OPERATOR: 
ClearJ Cool Jim Constable 
CAMERA: PRESET: 

Oellli 

mST OBSERVATION 

inspection ends at downstream manhole 

PAGE: 2 

PSC IndustriaJ Outsourcing Group 
395 W. Channel Rd 
Benicia CA 94510 

Tel: 707-746-8287, Fax: 707-746-a297 

SECTION NR: 
26 

CLEANED: 
No 

SECTION NAME: 

RATE: 
o 



Cit Of Bend 
PSC Industrial Outsourcing Group 

395 W. Channel Rd 
Benicia CA 94510 

Tel: 707-746-8287, Fax: 7Q7-746-8297 

INSPECTION IMAGES 
CITY: 
nOr. 

STREET: 
serne t 

IMAGE: 56a, TAPE #: 3, 01 :08:00 
OFT, inspection begins at upstream manhole 

DATE: 
01126 005 

SECTION NR: 
26 

SECTION NAME: 

PAGE: 3 

IMAGE: 57a, TAPE #: 3, 01:13:16 
496.22FT, inspection ends at downstream 
manhole 



DATE: 
0112612005 

PRESENT: 

STREET: 

CITY: 

LOCAlE: 

Easement 

Bend, Or. 

Easement 

INSPECT REASON: 

SECTION TYPE: 

AREA: 

REMARK: 

1:500 

l : 

WORK ORDER: 
510572 

VEHICLE: 
TV-1-9001 

General Condition 

Sanitary Sewer 

DlST 

eH OIBend 

INSPECTION REPORT 
WEATHER: OPERATOR: 
Clear I Cool Jim Constable 

CAMERA: PRESET: 
OEIII! 

MAP #1: 22-11 

MAP #2: 

TAPE#: 3 

PIPE SiZE: 

MATERIAL: 

LINING: 

RSRVD: 

OBSERVATION 

inspection begins at upstream manhole 

PAGE: 4 

MH: 

MH: 

PSC Industrial Outsourcing Group 
395 w. Channel Rd 
Benicia CA 94510 

Tel: 707-746-6267, Fax: 707-746-S297 

SECTION NR: 
ZI 

CLEANED: 
No 

SECTION NAME: 

RATE: 
o 

TV'D LGTH; 

A2-13 

A2-12 

810.81 ft 

3S" 

Cement JT LGTH: 
Not Lined 



, 
i 

DATE: 
0112612005 
PRESENT: 

1:500 

: 
i 

WORK ORDER: 
510572 

VEHICLE: 
TV-1-9001 

City Of Bend 

INSPECTION REPORT 
WEATHER: OPERATOR: 
Clear I Cool Jim Constable 

CAMERA: PRESET: 
OEIliI 

OIST OBSERVATION 

PAGE". 5 

PSC Industrial Outsourcing Group 
395 W. Channal Rd 
Benicia CA 94510 

Tel: 707-746-8287, Fax: 707-746-6297 

SECTION NR: 
27 

CLEANED: 
No 

SECTION NAME: 

RATE: 
o 



1[( 

!~ 
Ii' I i' 4.\ 
(~(' 
~~ , 
! 

DATE: 
01/26/2005 
PRESENT: 

1:500 

! : 

; 
, 

WORK ORDER: 
510572 

VEHICLE: 
TV-1-9001 

Citv Of Bend 

INSPECTION REPORT 
WEATHER: OPERATOR: 
Clear/Cool Jim Constable 
CAMERA: PRESET: 

OEIIII 

D1ST OBSERVATION 

PAGE. S 

PSC Industrial Outsourcing Group 
395 W. Channel Rd 
Benicia CA 94510 

Tel: 707-7<16-B2B7, fax: 707_746-3297 

SECTION NR: 'SECTION NAME: 
27 

CLEANED: RATE: 
No 0 



, 
! 

DATE: 
0112612005 
PRESENT: 

1:500 

A 

WORK ORDER: 
510572 

VEHICLE: 
TV-1-9001 

DIST 

City Of Bend 

INSPECTION REPORT 
WEATHER: OPERATOR: 
Clear/Cool Jim Constable 
CAMERA: PRESET: 

OEIIII 

OBSERVATION 

{A2-12>-1 _-"-81",0",,.8'-'.1 lnspection ends at downstream manhole 

PAGE. 7 

PSC Industrial Outsourcing Group 
395 W. Channel Rd 
Benicia CA 94510 

Tet 707-746-3287, Fax: 707·746-3297 

SECTION NR: 
27 

CLEANED: 
No 

SECTION NAME: 

RATE: 
o 



C' Of Bend 
PSC Industrial Outsourcing Group 

395 W. Channel Rd 
Benicia CA 94510 

Tel: 707-74$-8287, Fax: 707-746-8297 

INSPECTION IMAGES 
STREET: 
Easement 

IMAGE: 58a, TAPE #: 3, 01:14:03 
OFT, inspection begins at upstream manhole 

DATE: 
01/26/2005 

SECTION NR: 
27 

IMAGE: 59a, TAPE #: 3, 01 :25:50 

SECTION NAME: 

810.81 FT, inspection ends at downstream 
manhole 

PAGE: 8 



DATE: 
0112612005 

PRESENT: 

STREET: Easement 

CITY: 

LOCALE: 

Bend, Or. 

Easement 

INSPECT REASON: 

SECTION TYPE: 

AREA: 

REMARK: 

1:500 

(A2-12 ) 
\ ; 

WORK ORDER: 
510572 

VEHICLE: 
lV-1-9001 

General Condition 

Sanitary Sewer 

OIST 

9.02 

Ci Of Bend 

INSPECTION REPORT 
WEATHER: OPERATOR: 
Clear I Cool Jim Constable 

CAMERA: PRESET: 
OEIIII 

MAP #1: 22-11 

MAP #2: 

TAPE#: 3 

PIPE SIZE: 
MATERIAL: 

LINING: 

RSRVD: 

OBSERVATION 

inspection begins at upstream manhole 

PAGE: 1 

MH: 

MH: 

PSC Industrial Outsourcing Group 
395 W. Channel Rd 
Benicia CA 94510 

Tel: 707·748-32S7, Fax: 707·746-82.97 

SECTJONNR: 
28 

CLeANED: 
No 

seCT10N NAME: 

RATE: 
o 

TVDLGTH: 

A2-12 

A2-11 

413.01 ft 

36"' 

Cement JT LGTH: 
Not Lined 



DATE: 
01126/2005 
PRESENT: 

1:500 

n , , 

i 

i 

I 

i 

, 

,1-

WORK ORDER: 
510572 

VEHICLE: 
TV-1-9001 

CitvOfBend 

INSPECTION REPORT 
WEATHER: 
Clear/Cool 
CAMERA; 

OEIIII 

OPERATOR: 
Jim Constable 

PRESET: 

DIST OBSERVATION 

! A2-ll e-' _-"41",3,,,.01',,- inspection ends at downstream manhole 

PAGE: 2 

PSC Industrial Outsourcing Group 
395 W. Channel Rd 
Benicia CA94510 

Tel: 707-74e-8287, Fax: 707-746-8297 

SECTION NR: 
28 

CLEANED: 
No 

SECTION NAME: 

RATE: 
o 



Ci Of Bend 
PSC Industrial Outsourcing Group 

395 W. Channel Rd 
Benicia CA 94510 

Tel: 707-746-8287, Fax: 707-746-8297 

INSPECTION IMAGES 
CITY: STREET: 

Bend Or. E s nt 

IMAGE: 60a, TAPE #: 3, 01:26:30 
9.02FT, inspection begins at upstream manhole 

DATE: SECTION NR: 
28 

SECTION NAME: 
o 1262005 

PAGE: 3 

IMAGE: 61a, TAPE #: 3, 01:29:32 
413.01FT, inspection ends at downstream 
manhole 



DATE: 
01/2612005 

PRESENT: 

STREET: Easement 

CITY: Bend, Or. 

LOCALE: Easement 

INSPECT REASON: 

SECTION TYPE: 

AREA: 

REMARK: 

1:500 

WORKOR-OER: 
510572 

VEHICLE: 
I'M·9001 

General Condition 

Sanitary Sewer 

DlST 

Cit Of Bend 

INSPECTION REPORT 
WEATHER: OPERATOR: 
Clear I Cool Jim Constable 

CAMERA: PRESET: 
OEIIII 

MAP #1: 22-11 

MAP #2: 

TAPE#: 3 

PIFIE SIZE: 
MATERIAL: 

LINING: 

RSRVD: 

OBSERVATION 

inspection begins at upstream manhole 

PAGE: 4 

MH: 

MH: 

PSC Industrial Outsourcing Group 
395 W. Channel Rd 
Benicia CA 94510 

Tel: 707-746-8287, Fax: 707-746-8297 

SECT10NNR: 
29 

CLeANED: 
No 

SECTION NAME: 

RATE: 
o 

TVDLGTH: 

A2-11 

A2-10 

$68.11 ft 

36" 
Cement JT LGTH: 

Not lined 
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DATE: 
01/2612005 
PRESENT: 

1:500 

• 

, 
I 

I 
I 
: 

: 

i 

: 

WORK ORDER: 
510572 

VEHICLE: 
TV·1-9001 

CitvOfBend 

INSPECTION REPORT 
WEATHER: OPERATOR: 
Clear 1 Cool Jim Constable 
CAMERA: PRESET: 

OEIII! 

DIST OBSERVATION 

PAGE. 5 

PSC Industrial Outsourcing Group 
395 W. Channel Rd 
Benicia CA 94510 

Tel: 107-74i1-S281, Fax: 701-14i1-S291 

SECTION NR: 
29 

CLEANED: 
No 

SECTION NAME: 

RATE: 
o 



DATE: 
0112612005 
PRESENT: 

1:500 

WORK ORDER; 
510572 

VEHICLE: 
TV-1-9001 

GU:'lOf Bend 

INSPECTION REPORT 
WEATHER; 
Clear I Cool 
CAMERA: 

OEIIII 

OPERATOR; 
Jim Constable 

PRESET: 

OIST OBSERVATION 

'A2-10 if-~ _-",668",,-,.1-'.1 inspection ends at downstream manhole 

PAGE:S 

PSC Industrial Outsourcing Group 
395 W. Channel Rd 
Benicia CA 94510 

Tel: 707~746-8287, Fax: 707-746-8297 

SECTION NR: 
29 

CLEANED: 
No 

SECTION NAME: 

RATE: 
o 



C' OlSen 
PSC Industrial Outsourcing Group 

395 W. Channel Rd 
Benicia CA 94510 

Tel: 707~746-S287, Fax 707-746-8297 

INSPECTION IMAGES 
CITY: STREET: 

Send Or. E sent 

IMAGE: 62a, TAPE #: 3, 01 :30:19 
OFT, inspection begins at upstream manhole 

DATE: 
01126/2005 

SECTION NR: 
29 

IMAGE: 63a, TAPE #: 3, 01:39:04 

SECTION NAME: 

668.11 FT, inspection ends at downstream 
manhole 

PAGE: 7 



I 

I 

PROJNAME: 
Yeoman Interceptor Study 

CLIENT 
RESPONSIBLE: 
DEPARTMENT: 
PO BOX: 
STREET: 
CITY, ST ZIP: 
TELEPHONE: 
FAX: 
MOBILE: 
E-MAIL: 

PROJ MGR 
RESPONSIBLE: 
DEPARTMENT: 
PO BOX: 
STREET: 
CITY, ST ZIP: 
TELEPHONE: 
FAX: 
MOBILE: 
E-MAIL: 

CONTRACTOR 
RESPONSIBLE: 
DEPARTMENT: 
PO BOX: 
STREET: 
CITY, ST ZiP: 
TELEPHONE: 
FAX: 
MOBILE: 
E-MAIL: 

I 

CitvOfBend 

PROJ INFO 
PROJECT NUM: 

City Of Bend 
Bob Griffith 

I RESPONSIBLE: 
Dan O'Malley 

City of Bend Public Works 

757 NE 15TH Street 
Bend, Oregon 97701 
541-385-6677 

bgriffith@ci.bend.or.us 

PSC Industrial outsourcing Group 
395 W. Channel Rd 
Benicia CA 94510 

T~\: 707-748-8287, Fax: 707-746-8297 

I 
DATE: 

01124/2005 

PSC Industrial Outsourcing Group 
Bernd Green 
Municipal Services 

395 W. Channel Rd 
Benicia CA 94510 
707 -7 46-8287 
707 -7 46-8297 
707 -333-0097 
ehalden@contactpsc.com 

Yeoman.mdb If PAGE: 1 



DATE: 
0112712005 

PRESENT: 

WORK ORDER: 
510572 

VEHICLE: 
'TV~1-9OO1 

STREET: Easement 

CITY; 

LOCALE: 

Bend, Or. 

Easement 

INSPECT REASON: 

SECTION TYPE: 

AREA: 

REMARK: 

1:1525 

General ConditIon 

Sanitary Sewer 

DlST 

Cit Of Bend 

INSPECTION REPORT 
WEATHER: 
Clear I Cool 

CAMERA: 

MAP#1; 

MAP #2: 

TAPE#: 

Oellli 

OBSERVATION 

OPERATOR: 
Jim Constable 

PRESET: 

22-11 

4 

PIPE SIZE: 

MATERIAL: 
LINING: 

RSRVO: 

inspection begins at upstream manhole 

PAGE: 2 

MH: 

MH: 

PSC lndustrial Outsourcing Group 
395 W. Channel Rd 
Benicia CA94510 

Tel: 707-746-8287, Fax: 707-746-8297 

SECT10NNR: 
30 

ClEA.1I.JED: 
No 

SECTION NAME: 

RATE: 
o 

TI.lDLGTH: 

A2-10 

A2-9 

151.22ff 

.... 
Cement JT LGTH: 

Not Lined 



I~~i~j 
, .' ' ........ , 

DATE: 
0112712005 

PRESENT: 

1 :1525 

, n 
; , 

l 
j 

. i 

J( 
j I 
/~ 

/ , i A2-9 / '. 
'--..j 

WORK ORDER: 
510572 

VEHICLE: 
TV-1-9001 

City Of Bend 

INSPECTION REPORT 
WEATHER: OPERATOR: 
Clear/Cool Jim Constable 
CAMERA: PRESET: 

OElili 

DIST OBSERVATION 

75122 inspection ends at downstream manhole 

PAGE. 3 

PSC Industrial Outsourcing Group 
395 W. Channel Rd 
Benicia CA94510 

Tel: 707-746-8287, Fax: 707-746-8297 

SECTION NR: 
30 

CLEANED: 
No 

SECTION NAME: 

RATE: 
o 



Cil Of Bend 
PSC Industrial Outsourcing Group 

395 W. Channel Rd 
Benicia CA 94510 

Tel: 707-746-S267. Fax: 707-746-6297 

INSPECTION IMAGES 
CITY: STREET: 

Bend Or. Easement 

IMAGE: 65a, TAPE #: 4, 00:00:30 
9.02FT, inspection begins at upstream manhole 

DATE: SECTION NR: 
30 

SECTION NAME: 
o 1 12005 

PAGE: 4 

IMAGE: 66a, TAPE #: 4, 00:12:26 
751.22FT, inspection ends at downstream 
manhole 



CATE: 
0112712005 

PRESENT, 

STREET: Easement 

CITY: Bend, Or. 

LOCALE: Easement 

INSPECT REASON: 

SECTION TYPE, 

AREA, 

REMARK: 

1:1225 

WORK ORDER: 
510572 

VEHICLE, 
TV-1-9001 

General Condition 

Sanitary Sewer 

OIST 

0,00 

( A2-8 f-i _--'_"""OJ,7eL7 
',,- / 
~, 

it Of Bend 

INSPECTION REPORT 
WEATHER: 
Clear J Cool 

CAMERA, 
OEIIII 

MAP #1: 

MAP #2, 

TAPE#: 

OBSERVATION 

22-11 

4 

OPERATOR: 
Jim Constable 

PRESET: 

P!PESIZE: 
MATERIAl..: 
LINING; 

RSRVO: 

inspection begins at upstream manhole 

inspection ends at downstream manhole 

PAGE: 5 

PSC Industrial Outsourcing Group 
395 W. Channel Rd 
Benicia CA 94510 

Tel: 707-746-13287, Fa:<". 707-74-6-8297 

SECT10NNR: 
31 

CLEANED: 
No 

MH: 

MH, 

TVOI.GTH: 

36" 
Cement JT LGTH: 

Not Lined 

A2-9 

A2-8 

499.77ft 

SECTION NAME: 

RATE: 
o 



Ci Of Bend 
PSC Industrial Outsourcing Group 

395 W. Channel Rd 
Benicia CA 94510 

Tel: 707-746-8287, Fax: 707_746-8297 

INSPECTION IMAGES 
CITY: 

Bend Or. Easemen 

IMAGE: 67a, TAPE #: 4, 00:13:09 
OFT, inspection begins at upstream manhole 

DATE: 
0112712005 

SECTION NAME: 

PAGE: 6 

IMAGE: 68a, TAPE #: 4, 00:29:59 
499.77FT, inspection ends at downstream 
manhole 



DATE: 
0112112005 
PRESENT: 

STREET: Easement 

CITY: Bend, Or_ 

LOCALE: Easement 

INSPECT REASON-. 

SeCTION TYPE: 

AREA: 

REMARK: 

1:1525 

WORK ORDER: 
510572 

General Condition 

Sanftary Sewer 

DlST 

i A2-8 /-! __ ..39".02"" 

Of Bend 

INSPECTION REPORT 
WEATHER: 
Clear iCool 

CAMERA: 
OEIIII 

MAP#1: 

MAP #2: 

TAPE#: 

OBSERVATION 

22-11 

4 

OPERATOR: 
Jim Constable 

PRESET: 

PII=IE SIZE: 
MATERIAL 

LINING: 

RSRVO: 

inspection begins at upstream manhole 

PAGE: 1 

MH: 

MH: 

PSC Industrial Outsourcing Group 
395 W. Channel Rd 
Benicia CA 94510 

Tel; 707-746-0287, Fax: 707-746-8297 

SECT10NNR: 
32 

CLEANED: 
No 

SECTION NAME: 

RATE: 
o 

TV'DLGTH: 

02-8 

02-7 

750ft 

42" 
Cement JT LGTH: 

Not Lined 



DATE: 
0112712005 
PRESENT: 

1:1525 

~~ 
" : I 
, , 

'~ i 
~ 
l 

A2·7 
,I 

'-/ 

WORK ORDER: 
510572 

VEHICLE: 
TV·1-9001 

Cnv Of Bend 

INSPECTION REPORT 
WEATHER: OPERATOR: 
Clear/Cool Jim Constable 
CAMERA: PRESET: 

OEIIII 

DIST OBSERVATION 

750.00 inspection ends at dovvnstream manhole 

PAGE: 2 

PSC Industrial Outsourcing Group 
395 W. Channei Rd 
Benicia CA 94510 

Tel: 107-746-5257, Fax: 707-746-8297 

SECTION NR: 
32 

CLEANED: 
No 

SECTION NAME: 

RATE: 
o 



C' Of Bend 
PSC Industrial Outsourcing Group 

39S W. Channel Rd 
Benicia CA 94510 

Tel: 707-746-8287, Fax: 707-746-S297 

INSPECTION IMAGES 
CITY: 

Be d Or. 

IMAGE: 69a, TAPE #: 4, 00:30:37 
9.02FT, inspection begins at upstream manhole 

PAGE: 3 

SECTION NR: 
32 

IMAGE: 70a, TAPE #: 4, 00:44:51 

SECTION NAME: 

750FT, inspection ends at downstream manhole 



DATE: 
01127/2005 

PRESENT: 

STREET: Easement 

CITY: Bend, Or. 

LOCALE: Easement 

INSI=lECT REASON: 

SECTION TYPE: 

AREA: 

REMARK: 

1:1525 

~~ 

WORK ORDER: 
510572 

VEHICLE: 
lV·1-9001 

General Condition 

Sanitary Sewer 

DIST 

(A2-7 .,: ___ 9"",Q2 
\ ~c ~ 

Cit Of Bend 

INSPECTION REPORT 
WEATHER: OPERATOR: 
Clear I Cool Jim Constable 

CA.",ERA: PRESET: 
OEIIII 

MAP#1: 22-11 

MAP #2: 

TAPE#: 4 

PIPE SIZE: 

MATeRIAL: 
LINING: 

RSRVD: 

OBSERVATION 

inspection begins at upstream manhole 

PAGE: 4 

MH: 

MH: 

P$C Industrial Outsourcing Group 
395 W. Channel Rd 
Benicia CA 94510 

Tel". 7(17~74S-3287, Fax. 707-74s.-S297 

SECT10NNR: 
33 

CLEANED: 
No 

SECTION NAME: 

RATE: 
o 

TV'DLGTH: 

A2-7 

A2-6 

635.78ft 

.z· 
Cement JT LGTH: 
Not lined 



DATE: 
0112712005 

PRESENT: 

1:1525 

WORK ORDER: 
510572 

VEHICLE: 
TV-1-9001 

CLl>LOf Bend 

INSPECTION REPORT 
WEATHER: OPERATOR: 
Clear/Cool Jim Constable 

CAMERA: PRESET: 
OEIIII 

DlST OBSERVATION 

i Az-6 'r----_635"""u.7g8 

\,~) 
inspection ends at downstream manhole 

PAGe': S 

PSC Industrial Outsourcing Group 
395 W. Channel Rd 
Benicia CA 94510 

Tel: 707-746-8.257, Fax: 707-746-8297 

SECTION NR: 
33 

CLEANED: 
No 

SECTION NAME: 

RATE: 
o 



Cit Of Bend 
PSC Industrial Outsourcing Group 

395 W _ Channel Rd 
Benicia CA 94510 

Tel; 707-746-8287, Fax: 707-746-8297 

INSPECTION IMAGES 
CITY: 

Bend Or. 
STREET: 

s en 

IMAGE: 71a, TAPE #: 4, 00:45:31 
9.02FT, inspection begins at upstream manhole 

DATE: 
01 12005 

SECTION NR: 
33 

SECTION NAME: 

PAGE; 6 

IMAGE: 72a, TAPE #: 4, 00:56:19 
635.78FT, inspection ends at downstream 
manhole 



DATE: 
01127/2005 

PRESENT: 

STREET: Easement 

CITY: Bend, Or. 

I.OCALe: Easement 

lNSF:lECT REASON: 

SECTION TYPE: 

AREA: 

REMARK: 

1:1525 

WORK ORDER: 
510572 

VEHICLE: 
TV4·9001 

General Condition 

Sanitary Sewer 

DIST 

! A2-6 Li __ --"9"'.02'" 

C' 0 Bend 

INSPECTION REPORT 
WEATHER: OPERATOR: 
Clear I Cool Jim Constable 

CAMERA: PRESET: 
OEIUI 

MAP #1: 22-11 

MAP #2: 

TAPE#: 4 

PIPE SIZE: 

MATERIAL: 
LINING: 

RSRVO: 

OBSERVATION 

inspection begins at upstream manhole 

PAGE: 1 

MH: 

MH: 

PSC Industrial Outsourcing Group 
395 W. Channel Rd 
Benicia CA 94510 

Tet 7Q1-746-8287, Fax. 707-746-8297 

SECTIONNR: 
34 

CLEANED: 
No 

SECTION NAME: 

RATE: 
o 

TV'OLGTH: 

A2-6 

A2-5 

694.OSft 

42"' 

Cement JT LGTH: 

Not Lined 



DATE: 
0112712005 

PRESENT: 

1:1525 

" '! ! 

J-l 

WORK ORDER: 
510572 

VEHICLE: 
TV-1-9001 

Citv Of Bend 

INSPECTION REPORT 
WEATHER: OPERATOR: 
Clear/Cool Jim Constable 
CAMERA: PRESET: 

OEIIII 

DIST OBSERVATION 

( A2-5 )1-_---"'694=-06'" inspection ends at downstream manhole 

,_/ 

PAGE. 2 

PSC Industrial Outsourcing Group 
395 W. Channel Rd 
Benicia CA 94510 

Tel: 707-746-82B7, F?>)(: 707-746-8297 

SECTION NR 
34 

CLEANED: 
No 

SECTION NAME: 

RATE: 
o 



Ci Of Bend 
PSC Industrial Outsourcing Group 

3S5 W, Channel Rd 
Benicia CA 94510 

T.;!I: 707-746-8287, Fax; 707_746-8297 

INSPECTION IMAGES 
STREET: 
E ent 

IMAGE: 73a, TAPE #: 4, 00:56:58 
9.02FT, inspection begins at upstream manhole 

DATE: 
01/2712005 

SECTION NR: 
34 

SECTION NAME: 

IMAGE: 74a, TAPE #: 4, 01:08:57 
694.06FT, inspection ends at downstream 
manhole 

PAGE: 3 



DATE: 
0112712005 

PRESENT: 

STREET: Easement 

CITY: Bend, Or. 

LOCALE: Easement 

INSPECT REASON: 

SECTION TYPE, 

AREk 

REMARK: 

1:1250 

WORK ORDER: 
510572 

VEHICLE: 
TV-1-9001 

General Condition 

Sanitary Sewer 

DIST 

A2-5.i / ___ ---"9'-'.1,,2 

A2-4 .r-I _---"'504=.93'" 

Ci Of Bend 

INSPECTION REPORT 
WEATHER: 
Clear I Cool 

CAMERA: 

MAP#1: 

MAP 02, 

TAPE#: 

OEml 

OBSERVATION 

OPERATOR: 
Jim Constable 

PRESET, 

22-11 

4 

piPE SIZE: 

MATERIAl.: 
LINING: 

RSRVO: 

inspection begins at upstream manhole 

inspection ends at downstream manhole 

PAGE: 1 

PSC Industrial Outsourcing Group 
395 W. Channei Rd 
Benicia CA 94510 

Tel: 707-746-82137, Fax: 707-746-8297 

MH: 

SECT10NNR: 
35 

CLEANED: 
No 

MH, 

TV'DLGTH: 

4Z' 
Cement JT LGTH: 
Not Lined 

A2-5 

A2-4 

504.93ft 

SECTION NAME: 

RATE, 
o 



Cit Of Bend 
PSC Industrial Outsourcing Group 

395 W. Channel Rd 
Benicia CA 94510 

Tel: 707-746-8287, Fax: 707-746-82.97 

INSPECTION IMAGES 
CITY: STREET: 
e d r. Ease ent 

IMAGE: 75a, TAPE #: 4, 01 :09:35 
9.12FT, inspection begins at upstream manhole 

DATE: 
0112712005 

SECTION NR: 
35 

SECTION NAME: 

PAGE: 2 

IMAGE: 76a, TAPE #: 4, 01:17:56 
504.93FT, inspection ends at downstream 
manhole 



DATE: 
0112712005 

PRESENT, 

STREET: 

CITY: 

LOCALE: 

Easement 

Send, Or. 

Easement 

INSPECT REASON: 

SECTION TYPE: 

AREA, 

REMARK: 

1:1525 

WORK ORDER: 
510572 

VEHICLE: 
1V·1·9001 

General Condition 

Sanitary Sewer 

DIST 

A2-4 I.'--_--'9'".1"'2 

Cit Of Bend 

INSPECTION REPORT 
WEATHER: 
Clear I Cool 

CAMERA, 
OEIIII 

MAP #1: 

MAPn2, 

TAPE#: 

OBSERVATION 

22-11 

4 

OPERATOR: 
Jim Constable 

PRESET: 

PIPE SIZE: 

MATERIAL: 
LINING: 
RSRVD: 

inspection begins at upstream manhole 

PAGE: 1 

MH: 

MH: 

PSC Industrial Outsourcing Group 
395 W. Channel Rd 
Benicia CA 94510 

Tel: 7Q7-746-82B7, Fmr. 707-746--8297 

SECTIONNR: 
36 

CLEANED, 
No 

SECTION NAME: 

RATE, 
o 

TV'OLGTH: 

A2-4 

A2~ 

689.29ft 

42" 
Cement JT LGTH: 

Not Lined 



DATE: 
01/2712005 

PRESENT: 

1 :1525 

il, 
r,'.., 

WORK ORDER: 
510572 

VEHICLE: 
TV-1-S0G1 

Citv Of Bend 

INSPECTION REPORT 
OPERATOR: I 

Jim Constable 
WEATHER: 
Clear/Cool 

PRESET: I CAMERA: 
OEIlIl 

DIST OBSERVATION 

\ A2-3 ji--_",689""".29" inspection ends at dOlfmstream manhole 

,~/ 

PAGE. 2 

PSC Industrial Outsourcing Group 
395 W. Channel Rd 
Benicia CA 94510 

Tel: 707-7<16-52S7, foot 707-748-8297 

SECTION NR: 
36 

CLEANED: 
No 

SECTION NAME: 

RATE: 
G 



cn Of Bend 
PSC Industrial Outsourcing Group 

395 W. Channel Rd 
Benicia CA 94510 

Tel: 707-746-8287, Fax: 707-746-8297 

INSPECTION IMAGES 
CITY: STREET: 

Be d Or. Easemen 

IMAGE: 77a, TAPE #: 4, 01:18:35 
9.12FT, inspection begins at upstream manhole 

DATE: 
0112712005 

SECTION NR: 
36 

SECTION NAME: 

PAGE: 3 

IMAGE: 78a, TAPE #: 4, 01 :28:32 
689.29FT, inspection ends at downstream 
manhole 



DATE: 
0112712005 

PRESENT: 

STREET: 

CITY: 

LOCAL.E: 

Easement 

Bend, Or. 

Easement 

INSPECT R.EASON: 

SECTION TYPE: 

AREA: 

REMARK: 

WORK ORDER: 
51057:2 

VEHICLE: 
TV-1-9OO1 

General Condition 

Sanitary Sewer 

1:1500 DIST 

! 

I A2-3 ~i __ --"9".02'" 
\ / 

( A2-2 ;>-_",606""",.39", 

Ci Of Bend 

INSPECTION REPORT 
WEATHER: OPERATOR: 
Clear I Cool Jim Constable 

CAMERA: PRESET: 
OEIII1 

MAP#1: 22-11 

MAP #2: 

TAPE#: 4 

Pipe SiZE: 
MATERIAL: 
LINING: 

RSRVD: 

OBSERVATION 

inspection begins at upstream manhole 

inspection ends at downstream manhole 

PAGE: 1 

MH: 

MH: 

PSC Industrial Outsourcing Group 
395 W. Channel Rd 
Benicia CA 94510 

Tel: 707-745-82$7, Fax: 707-745-8297 

SECT10NNR: 
37 

CLEANED: 
No 

SECTION NAME: 

RATE: 
o 

TV'DLGTH: 

A2-3 

A2-2 

6OS.39ft 

3S" 

Cement JT LGTH: 

Not Lined 



C' Of Bend 
psc Industrial Outsourcing Group 

39S W. Channel Rd 
Benicia CA 94510 

Tel: 707~74&-S2S7, Fax: 707~74&-S297 

INSPECTION IMAGES 
CITY: STREET: 

Or. Easement 

IMAGE: 79a, TAPE #: 4, 01:29:07 
9.02FT, inspection begins at upstream manhole 

DATE: 
01/2 12005 

SECTION NR: 
37 

SECTION NAME: 

PAGE: 2 

IMAGE: 80a, TAPE #: 4, 01:33:34 
606.39FT, inspection ends at downstream 
manhole 



DATE: 
01127i2005 

PRESENT, 

STREET: 

CITY: 

LOCAl.E, 

Easement 

Bend, Or. 

Easement 

INSPECT REASON, 

SeCTION TYPE: 

AREA: 

REMARK, 

1:1050 

.~ 

WORKOROER: 
510572 

VEHICLe, 
TV-1..9Q01 

General Condition 

Sanitary Sewer 

DiST 

( M.2 1-1 __ -"0",,.00., 
\ / 

';--f 
; , 

c 

=24 

Ci Of Bend 

INSPECTION REPORT 
WEATHER: 
Clear fCool 

CAMEI<A, 
OEIIII 

MAP #1: 

MAP #2: 

TAPE#: 

OBSERVATION 

4 

OPERATOR: 
Jim Constable 

PRESET, 

PIPE SIZE: 

MATERIAl., 
LINING: 
RSRVO, 

inspection begins at upstream manhole 

inspection ends at downstream manhole 

PAGE: 1 

MH, 

MH: 

PSC Industrial Outsourcing Group 
395 W. Channel Rd 
Benicia CA94510 

Tel: 707·74&-5287. Fax: 707-746-5297 

SECT10NNR: 
38 

CLEANED, 
No 

SECTION NAME: 

RATE: 
o 

TV'DLGTH: 

1<2·2 

1<2.' 

430.24 ft 

3S" 

Cement JT LGTH: 

Not Lined 



Cit Of Sen 
psc Industrial Outsou~jng Group 

395 w. Channel Rd 
Benicia CA 94510 

Tel: 707-746-8287, Fax: 707-746-8297 

INSPECTION IMAGES 
CITY: STREET: 

Bend Or. Easement 

IMAGE: 81a, TAPE #: 4, 01:34:13 
OFT, inspection begins at upstream manhole 

SECTION NR: SECTION NAME: 

IMAGE: 82a, TAPE #: 4, 01:41:06 
430.24FT, inspection ends at downstream 
manhole 

PAGE: 2 



 

 

Appendix F 

CCTV Logs from CH2M HILL 



TELEVISION INSPECTION 
City of Bend, OR 

Line Segment: ( A 2 ) ?,C) 
------~-~<~------

To ( ) ? (~), 
--------~\~j~{~)~----------

Upstream Downstream 

Date Televised: _i __ 1 ?L/ 1 ,:~~5- Pipe Diameter: _______ ;-'-~/_! -,,{~_'-___ _ 
i 

TV Tape No: ___ --'1 ____ _ 

Date Reviewed: _1_/_1 ___ 1 ~ Invert Depth: _______________ _ Counter Start: _______ _ 

Crew: ___ , ___ , ___ , __ _ Pipe Material: L( Counter Stop: _______ _ 
1 =vcp, 2=pvc, 3=dip, 4=rcp, 5=cmp, 6=CIP, 7=Obg, 8=Other 

T t I F t ---,/", ! o a 00 age: __ ..::../-"l",-_/,",(:~{,,-:) ___ _ "" Location: _"""~,-,-0-,-,;~,,-,L-,,,--.:..."{_"'-'{;;'-'-{ ,~' '''--'-__________________ _ 

Surface Condition: 
1 =Open Field 
2=Street (Paved) 
3=Street (Unpaved) 
4=Sidewalk 
5=Front Yard 
6=Back Yard 
7=Side Yard 
8=Building, Structure 
9=Street ROW 
lO=Other ----

~ 'leasurement: ------
cEstimated 

2=Scaled From Map 
3=Tape Measure 
4=Surveyed 
5=Walking Wheel 

MaintenanceRequired: __ 
1 =Flush 
2=JetFlush 
3=PowerRod 
4= Root Cutter 
5=Vapor Rooter 
6=Bucket 
7=Vacuum 
8=Other ___ _ 

Frequency: _____ _ 
l=Monthly 
2=Quarterly 
3=Semi-Annual 
4=Annual 
5=Every Two Years 
6=Every Five Years 
7=Once Only 

rRIORITY LEVEL: 
(Circle One; l=Highest, 5=Lowest) 

12345 

OBSERVATIONS: 
Measure
ment from Observation Code: 

Footage: UplDown: 

.~:i~:~3 / 
70/;,1 

(UID) 
1 2 3 4 Comments: 

SVTL __ 

1 .t~/'".: '. 
~--

c-r,~~~~ 

:=-""--

cc:r_ 
, , 

/,)l: 

-; '", c'J) ",-re j;{ 

,. 1999 © Wade & Associates, Inc, 



TELEVISION INSPECTION 
City of Bend, OR 

Line Segment: ( :~)1 To ( 
Upstream 

)-----==--------- )------~~~-------
Downstream 

J ! < 

Pipe Diameter: TV Tape No: ____ ,_1 ___ _ 

Date Reviewed: _/ __ 1 ___ 1 ()<) Invert Depth: Counter Start: _______ _ 

, ! 
Crew: ___ , ___ , ___ , __ _ Pipe Material: -i Counter Stop: _______ _ 

1 =vcp, 2=pvc, 3=dip, 4=rcp, 5=cmp, 6=CIP, 7=Obg, 8=Other r 
Location: __ ---""!::-'"-ft)-'-<r''-'':/'_<;<~'J,_'_/L'_'<~«_'_/_"''f_<c<_____________ Total Footage: _----'0"--Z_I'---___ _ 

Surface Condition: 
I =Open Field 
2=Street (Paved) 
3=Street (Unpaved) 
4=Sidewalk 
5=Front Yard 
6=Back Yard 
7=Side Yard 
8=Building, Structure 
9=Street ROW 
IO=Other ----

'1easurement: -----
=Estimated 

2=Scaled From Map 
3=Tape Measure 
4=Surveyed 
5=Walking Wheel 

Maintenance Required: __ 
I =Flush 
2=JetFlush 
3=PowerRod 
4=Root Cutter 
5=Vapor Rooter 
6=Bucket 
7=Vacuum 
8=Other ___ _ 

Frequency: __________ _ 
I=Monthly 
2=Quarterly 
3=Semi-Annual 
4=Annual 
5=Every Two Years 
6=Every Five Years 
7=Once Only 

~RIORITY LEVEL: 
(Circle One; l=Highest, 5=Lowest) 

12345 

OBSERVATIONS: 
Measure
ment from 

Footage: Up/Down: 
(UID) 

IZ'J, i 

Observation Code: 
123 4 

.~ {", "1' ,'~ 

-"'~-' ;,_\~-« -

Comments: 

/J 
! / 

/' 

1999 © Wade & Associates, Inc< 



TELEVISION INSPECTION 
City of Bend, OR 

Line Segment: ( ) ______ ~,~~J~7 ________ __ 
Upstream 

To ( 

Date Televised: _,_; _/~ __ "_,_ 

Date Reviewed: _!_I_/~/ 0-7 

Pipe Diameter: ___ ---'''--___ _ 

Invert Depth: ________ _ 

) ____ "'-/I-"'r;,,;...;;G;;.../ _____ _ 

Downstream 

TV Tape No: ___ --'--___ _ 

Counter Start: _______ _ 

Crew: ___ , ___ , ___ , __ _ Pipe Material: Counter Stop: _______ _ 

Surface Condition: 
1 =Open Field 
2=Street (Paved) 
3=Street (Unpaved) 
4=Sidewalk 
5=Front Yard 
6=Back Yard 
7=Side Yard 
8=Building, Structure 
9=Street ROW 
lO=Other ----

" leasurement: -----
~Estimated 

2=Scaled From Map 
3=Tape Measure 
4=Surveyed 
5=Walking Wheel 

Maintenance Required: __ 
l=Flush 
2=Jet Flush 
3=PowerRod 
4=Root Cutter 
5=Vapor Rooter 
6=Bucket 
7=Vacuum 
8=Other ___ _ 

Frequency: __________ _ 
l=Monthly 
2=Quarterly 
3=Semi-Annual 
4=Annual 
5=Every Two Years 
6=Every Five Years 
7=Once Only 

rRIORITY LEVEL: 
(Circle One; l=Highest, 5=Lowest) 

12345 

l=vcp, 2=pvc, 3=dip, 4=rcp, 5=cmp, 6=CIP, 7=Obg, 8=Other 

OBSERVATIONS: 

Footage: 

.-:'): 

1i.D3 

Measure
ment from 
Up/Down: 

(UID) 

Observation Code: 
123 4 

'\ ' 

Mtzr __ _ 

Total Footage: ___ -"--'),=(::c-:J_! ___ _ 

Comments: 

1\, 

, i ';,,! 

.I ( 

,7"""'\ 
! ! 

f ( 

) ,~,..., ,~ ~ -

1999 © Wade & Associates, Inc, 



TELEVISION INSPECTION 
City of Bend, OR 

) ~~ 
----=-~=)~~.---------

Downstream 
Line Segment: ( ) 3Co 

----~----------Upstream 
To ( 

Date Televised: .' J?G" 

----_I--.. --_/~ Pipe Diameter: __ ~_-____ _ TV Tape No: ___ ----'-1 __ _ 

Date Reviewed: __ } __ i _I I Y I O! Invert Depth: ________ _ Counter Start: _______ _ 

Crew: _____ , _____ , _____ , ____ _ Pipe Material: Counter Stop: ______________ __ 
1 =vcp, 2=pvc, 3=dip, 4=rcp, 5=cmp, 6=CIP, 7=Obg, 8=Otber 

Location: _____ 7--'"',=..(:_, "=-J,--~' =-.1...:.' -".~F '--'--______________ Total Footage: _____________ __ 

Surface Condition: 
1 =Open Field 
2=Street (Paved) 
3=Street (Unpaved) 
4=Sidewalk 
5=Front Yard 
6=Back Yard 
7=Side Yard 
8=Building, Structure 
9=Street ROW 
lO=Other ----

'ieasurement: -----
. =Estimated 

2=Scaled From Map 
3=Tape Measure 
4=Surveyed 
5=Walking Wheel 

MaintenanceRequired: __ _ 
l=Flush 
2=Jet Flush 
3=PowerRod 
4=Root Curter 
5=Vapor Rooter 
6=Bucket 
7=Vacuum 
8=Other ____ _ 

Frequency: ______ _ 
l=Monthly 
2=Quarterly 
3=Semi-Annual 
4=Annual 
5=Every Two Years 
6=Every Five Years 
7=Once Only 

RRIORITY LEVEL: 
(Circle One; l=Highest, 5=Lowest) 

12345 

OBSERVATIONS: 

Footage: 

o 

.... ~38Lj 

Measure
ment from 
UpIDown: 

(UID) 

Observation Code: 
123 4 

jVJ0,.JL 

-"-'- --

-----
---------_._-------------

-- -- -- --
/2P;U J.J i r4~Y{/( /ri'-

-- -- -- --

-- -- -- --
-- -- -- --

-- -- -- --
-- -- -- --
-- -- -- --

-- -- -- --

-- -- -- --
-- -- -- --

-- -- -- --
-- -- -- --
-- -- -- --

-- -- -- --

-- -- -- --
-- -- -- --

-- -- -- --
-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --
-- -- -- --

-- -- -- --

-- -- -- --

i~Jr: 12(( .. :J I ! 

Comments: 
lic'? 

\ 

1999 © Wade & Associates, Inc. 



TELEVISION INSPECTION 
City of Bend, OR 

=-"" ~/-j! 
i 

Line Segment: ( -;> ) .1 To ( ) I 
e.. __ ' -- "---y ' .. _. 

Upstream Downstream 

l't-. " 

Date Televised: __ 1 __ ,_1_._,- Pipe Diameter: .L., // 
( ,~,~ TV Tape No: 

Date Reviewed: 
, 

I I \ Invert Depth: Counter Start: .. ---------

Crew: ---'---'---'--- Pipe Material: Counter Stop: 
1 =vep, 2=pve, 3=dip, 4=rep, 5=emp, 6=CIP, 7=Obg, 8=Other 

57 Location: , 
'/ " Total Footage: / 

Surface Condition: OBSERVATIONS: 
--- Measure-

1 =Open Field 
ment from Observation Code: 

2=Street (Paved) 
Footage: UplDown: 1 2 3 4 Comments: 

3=Street (Unpaved) 
4=Sidewalk 

(U/D) 

5=Front Yard 6'lr , 
',' 

, 
-- -- -- --

6=Back Yard '\' g:::;! /0'1,. / ,: !;? </- / " ' 

7=Side Yard -- -- -- --
8=Building, Structure -- -- -- --
9=Street ROW ) -1-

' . j/' ~.:, ,:::I, "? /-'," 
L.-- ,. 

-- -- \..~,/ ".~) --
lO=Other '":'~!~:.;.> " 

-'-"-'''-- -- --

'leasurement: -- -- -- --

=Estimated :;; -Yr( ~6.4.5 r;,..(--r-r. !2_ (/j' ~ n-:~A / r Lrc W'T' G,Q __ C ~jL5C -- -- -- --
2=Scaled From Map Z5! DA:/~ -- -- @LtoO rAfjJr(:!/~) ':E ,::::>c.~':;-L '1-

3=Tape Measure ___ • _____ .~_~. __ ~, __ N""_."" • ___ .~.,, ____ . __ ._--. ._-- iC::~ C<.)/:-"'-< :~~'r~~ ;:-/'//~--
4=Surveyed -- -- -- -- ---" 

00 r kll',.!, // .:..: .. ' ' ,:2, ,-' 
5=Walking Wheel 

r 
-../ -- -- --

2, ,> -! J ~,:'r,?;: __ .:J,\.f<' I~O ,." ,,-f"'" 

-- -- -- -- -' 

MaintenanceRequired: __ 
, f.,') " ) , 

-;. 1,~ 
j" -'"", " , -- -- -- --

l=Flush ~) : (' ~ .: -- -- -- -- ".' ". 

2=Jet Flush ». , 
3=PowerRod -- -- -- --

4=Root Cutter -- -- -- --
5=Vapor Rooter 

-- -- -- --6=Bucket 
7=Vacuum -- -- -- --

8=Other -- -- -- --
-- -- -- --Frequency: 

l=Monthly -- -- -- --

2=Quarterly -- -- -- --
3=Semi-Annual -- -- -- --
4=Annual 
5=Every Two Years -- -- -- --

6=Every Five Years -- -- -- --
7=Once Only -- -- -- --

-- -- -- --
~RIORITY LEVEL: -- -- -- --
(Circle One; 1 =Highest, 5=Lowest) -- -- -- --

I 2 3 4 5 1999 © Wade & Associates, Inc. 

' .. ! ," I ' t' t ,.' 



TELEVISION INSPECTION 
City of Bend, OR 

Line Segment: ( A 2. ) _______ -----
Upstream 

To ( 

Date Televised: / Z.C: / --------- Pipe Diameter: ________ _ 

Date Reviewed: ;! / /:) --------- Invert Depth: ________ _ 

) -----~-,'~'-::-~~-, ----
Downstream 

TV Tape No: 

Counter Start: _______ _ 

Crew: ______ , ___ , __ _ Pipe Material: Counter Stop: _______ _ 
1 =vcp, 2=pvc, 3=dip, 4=rcp, 5=cmp, 6=CIP, 7=Obg, 8=Other 

Location: ____ ;:::._c_'/;;_>"-~. _'_-=-"-,.'_}_"--__________ _ Total Footage: __ --"::::;'0'"_' "".r,_, .;..;'}.:::....;-'_-__ 

Surface Condition: 
I =Open Field 
2=Street (Paved) 
3=Street (Unpaved) 
4=Sidewalk 
5=Front Yard 
6=Back Yard 
7=Side Yard 
8=Building, Structure 
9=Street ROW 
IO=Other ___ _ 

" 'leasurement: -----
cEstimated 

2=Scaled From Map 
3=Tape Measure 
4=Surveyed 
5=Walking Wheel 

Maintenance Required: __ 
I=Flush 
2=JetFlush 
3=PowerRod 
4=Root Cutter 
5=Vapor Rooter 
6=Bucket 
7=Vacuum 
8=Other ___ _ 

Frequency: _________ _ 
I=Monthly 
2=Quarterly 
3=Semi-Annual 
4=Annual 
5=Every Two Years 
6=Every Five Years 
7=Once Only 

r'RIORITY LEVEL: 
(Circle One; l=Highest, 5=Lowest) 

12345 

OBSERVATIONS: 
Measure
mentfrom Observation Code: 

123 4 Footage: UplDowu: 
(UID) 

6 -h-o-s---- )/»C __ 

ftl//i U 
~( 

Comments: 

)~. '-,,-

!-f # 33 

1999 © Wade & Associates, Inc, 



TELEVISION INSPECTION 
City of Bend, OR 

Line Segment: ( )----~~-------
Upstream 

To ( 

Date Televised: ! I 25'1 Pipe Diameter: ________ _ 

Date Reviewed: ___ I / 5- I~) ' .. ,' Invert Depth: ________ _ 

) ------,~---
Downstream 

TV Tape No: _______ _ 

Counter Start: _______ _ 

Crew: ___ " ___ , ___ , __ _ L-Jr 
Pipe Material: / Counter Stop: _______ _ 
1 =vep, 2=pve, 3=dip, 4-rep, 5-emp, 6=CIP, 7-0bg, 8=Other 

Total Footage: __ --'::,=,5-"',)~:'""'~:;:~~3'"'_, __ _ 
F"" ""~ Location: __ ~_,/--"-,_,-.,,",-~~.'c,,-,;.'_/--,-_-' _I _' ____________ _ 

Surface Condition: 
1 =Open Field 
2=Street (Paved) 
3=Street (Unpaved) 
4=Sidewalk 
5=Front Yard 
6=Back Yard 
7=Side Yard 
8=Building, Structure 
9=Street ROW 
lO=Other ----

.... 'leasurement: -----
'Estimated 

2=Scaled From Map 
3=Tape Measure 
4=Surveyed 
5=Walking Wheel 

Maintenance Required: __ 
l=Flush 
2=Jet Flush 
3=Power Rod 
4=Root Cutter 
5=Vapor Rooter 
6=Bucket 
7=Vacuum 
8=Other ___ _ 

Frequency: ________ _ 
l=Monthly 
2=Quarterly 
3=Semi-Annual 
4=Annual 
5=Every Two Years 
6=Every Five Years 
7=Once Only 

rRIORITY LEVEL: 
(Circle One; 1 =Highest, 5=Lowest) 

12345 

OBSERVATIONS: 

Footage: 

Measure
ment from 
UplDown: 

(DID) 

0-._' __ _ 

().3cD' ---

Observation Code: 
123 4 

----------",.,--_._---, -----

\ 

Comments: 

1999 © Wade & Associates, Inc. 



TELEVISION INSPECTION 

Line Segment: ( 

Date Reviewed: i / '.. / 

City of Bend, OR 

)--------------
Upstream 

To ( 

Pipe Diameter: ________ _ 

--------- Invert Depth: ________ _ 

)----~~-------
Downstream 

TV Tape No: _______ _ 

Counter Start: _______ _ 

Crew: ___ , ___ , ___ , __ _ Pipe Material: Counter Stop: _______ _ 
1 =vep, 2=pve, 3=dip, 4=rep, 5=emp, 6=CIP, 7=Obg, 8=Other 

Location: 
-----~~--'--~------------

Total Footage: __ --'-____ _ 

Surface Condition: 
1 =Open Field 
2=Street (Paved) 
3=Street (Unpaved) 
4=Sidewalk 
5=Front Yard 
6=Back Yard 
7=Side Yard 
8=Building, Structure 
9=Street ROW 
lO=Other ___ _ 

"1easurement: -----
. =Estimated 
2=Scaled From Map 
3=Tape Measure 
4=Surveyed 
5=Walking Wheel 

Maintenance Required: __ 
l=Flush 
2=JetFlush 
3=PowerRod 
4=Root Cutter 
5=Vapor Rooter 
6=Bucket 
7=Vacuum 
8=Other ___ _ 

Frequency: _________ _ 
l=Monthly 
2=Quarterly 
3=Semi-Annual 
4=Annual 
5=Every Two Years 
6=Every Five Years 
7=Once Only 

f'RIORITY LEVEL: 
(Circle One; 1 =Highest, 5=Lowest) 

12345 

OBSERVATIONS: 
Measure
ment from 

Footage: UplDown: 
(UID) 

{ 1. 

Observation Code: 
1 234 

LVi .... --- ---

Comments: 

1999 © Wade & Associates, Inc. 



TELEVISION INSPECTION 
City of Bend, OR 

i To ( ( ) <) ,,1",\ 
~~. '''' .. -,' 

Upstream Downstream 
Line Segment: ( II- Z ) __ ~..:-___ _ 

:~/2 
! 

Pipe Diameter: TV Tape No: Date Televised: __ J_I 25 1 0::5 

Date Reviewed: _1 __ 1 ,ie;' I~ Invert Depth: Counter Start: 

Crew: ___ , ___ , ___ , __ _ "-Pipe Material: Counter Stop: _______ _ 
1 =vcp, 2=pvc, 3=dip, 4=rcp, 5-cmp, 6=CIP, 7-0bg, 8=Other 

Total Footage: _______ _ 

Surface Condition: OBSERVATIONS: 

1 =Open Field 
2=Street (Paved) 
3=Street (Unpaved) 
4=Sidewalk 
5=Front Yard 
6=Back Yard 
7=Side Yard 
8=Building, Structure 
9=Street ROW 
lO=Other ___ _ 

'1easurement: -----
=Estimated 

2=Scaled From Map 
3=Tape Measure 
4=Surveyed 
5=Walking Wheel 

MaintenanceRequired: __ 
l=Flush 
2=Jet Flush 
3=PowerRod 
4=Root Cutter 
5=Vapor Rooter 
6=Bucket 
7=Vacuum 
8=Other ----

Frequency: __________ _ 
l=Monthly 
2=Quarterly 
3=Semi-Annual 
4=Annual 
5=Every Two Years 
6=Every Five Years 
7=Once Only 

1'RIORITY LEVEL: 
(Circle One; l=Highest, 5=Lowest) 

1 2 3 4 5 

Footage: 

') 

I 

(:2 - ," -'-

Measure-
mentfrom Observation Code: 
UplDown: 1 2 3 4 Comments: 

(DID) 
,,' 
L- --- --- ---

--- --- --- ---
'f· 

i !' /~-

--- --- --- ---
j' 

-- -- -- -- , , 
-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --
-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --
-- -- -- --

-- -- -- --

-- -- -- --
-- -- -- --

-- -- -- --
-- -- -- --

-- -- -- --
-- -- -- --

-- -- -- --
-- -- -- --

-- -- -- --
-- -- -- --

1999 © Wade & Associates, Inc, 



TELEVISION INSPECTION 
City of Bend, OR 

Line Segment: ( ) ,:::',1) To ( ) 
Upstream Downstream 

I 
t:::JJtj 

Date Televised: _1_1_" _1_,_, _ Pipe Diameter: " TVT~No: 

Date Reviewed: 
, , 

__ 1_,_, _I __ Invert Depth: Counter Start: 

Crew: Pipe Material: 
! ;' 

Counter Stop: ».-~/ 

-----,-----,-----,-----
1r."':$C:i!,," "~LU"C 

1 =vep, 2=pve, 3=dip, 4=rep, 5=emp, 6=CIP, 7=Obg, 8=Other 
/<~~~;~?:) Location: Total Footage: 

Surface Condition: OBSERVATIONS: 
----- Measure-

1 =Open Field 
ment from Observation Code: 

2=Street (Paved) 
Footage: UplDown: 1 2 3 4 Comments: 

3=Street (Unpaved) 
4=Sidewalk 

(UID) 

5=Front Yard () &111+ __ C{,S yv( ,1./ I~ ~:) I' Sl'v1(2 r~ ~; vt rzcJi;j>J ~,: , ) -- --
/ 6=Back Yard i ',: ~, } )t.1I0[".' __ /'5' " 

7=Side Yard -- --
o _l'l -s, 12.1L, __ 1.-1.r I'd 0 f2." ,--'" ,";I,: (2., "J, ~'r,_' i', ',/"'~,; I,) 

8=Building, Structure 
., 'p 

-- -- ~'. " 

" 
9=Street ROW -.~.:~~. () I,. '.-\ " 

/-,>d" 

-- -- -- -- # " ,. i . ,.-, ~., 

lO=Other "') .- ,I r,;:' :-".,.- r::r~,.'~' ;>' :~ 
,-

,~, 

" \ 1'"'< 2-;:J'j""~' ,'~:;:~ .' 
~ -- -- --

___ "~~~~~ •• ~ ____ ~~c_~~ ___ ~~~,.~,._"_~_~."_,,., ___ " ___ 

" 

"leasurement: -- -- -- --
! ""T) 

/' 

! " , f/11 H iF-- --z., C, pc/[) ::;'u(2t/i(:'/ =Estimated -- -- -- --
2=Scaled From Map -- -- -- --
3=Tape Measure 
4=Surveyed -- -- -- --

5=Walking Wheel -- -- -- --

-- -- -- --

MaintenanceRequired: __ -- -- -- --
l=Flush -- -- -- --
2=Jet Flush 
3=PowerRod -- -- -- --
4=Root Cutter -- -- -- --
5=Vapor Rooter -- -- -- --
6=Bucket 
7=Vacuum -- -- -- --

8=Other -- -- -- --

-- -- -- --
Frequency: 
l=Monthly -- -- -- --

2=Quarterly -- -- -- --
3=Semi-Annual -- -- -- --
4=Annual 
5=Every Two Years -- -- -- --
6=Every Five Years -- -- -- --
7=Once Only -- -- -- --

-- -- -- --

£'RIORITY LEVEL: -- -- -- --
(Circle One; l=Highest, 5=Lowest) -- -- -- --

I 2 3 4 5 1999 © Wade & Associates, Inc, 

:;> ,;!, ,';!) I) ',:: .- ,urn',:,' 'ji' ;' SF: (.; , i~::; '/ , 
'/ 



TELEVISION INSPECTION 
City of Bend, OR 

Line Segment: ( ) ;;?C) To ( ) 2'?5 
Upstream Downstream 

___ /~I oS"" ,", :/""""'~i ,I;'Y~}. 

Date Televised: Pipe Diameter: ""1-' / TVDVDNo: / 
~. i:""'P"" 

Date Reviewed: _f_! _1_1_' _/~ Invert Depth: Counter Start: 

C IR' L ;j/'" ). rew eVlewer: ~ /Ii /i(/1" ___ Pipe Material: ;L/ Counter Stop: 
1 =vcp, 2=pvc, 3=dip, 4=rcp, 5-cmp, 6-CIP, 7-0bg, 8=Other 

", .I'r' Location: [E :l:;~,~~'J (;:·,._~t·/ Total Footage: 
.,' "-:") 

«,·f 

Surface Condition: OBSERVATIONS: 
--- Measure-

1 =Open Field 
ment from Observation Code: 

2=Street (Paved) 
Footage: UpIDown: 1 2 3 4 Comments: 

3=Street (Unpaved) 
4=Sidewalk 

(DID) 

5=Front Yard <, i; , ~., ~ ! :,~~ -,;.~~ ",<,~~ z'~ ;;, T/),!2:'t ;<)lJ, i2.<J!{(dj -- -- -- - i 

6=Back Yard () $""- "~:: ~~y-~ /lA£J00;L } '1-'eu '-if) " /'7 ,--:--S2J:L __ -- -- Llj"v"" 

7=Side Yard o - ~,:7-~~:F) t l::,A(~ Lr(:,)/-i-j :I r£j2Jk11TrCZje,l! 
8=Building, Structure -- --
9=Street ROW /') -:,:~!, /1/1tUL __ lid II -- --
lO=Other ~~~'0):;:~ _!\\S=~V1/1J+- ~ ':t8 1:~,_/lj 

,~ 

~;'~-'"A.;;,~>'jfC;«7~ . -- -- -- !=: 

Measurement: -- -- -- --
'Estimated -- -- -- --

L=Scaled From Map -- -- -- --
3=Tape Measure 
4=Surveyed -- -- -- --
5=Walking Wheel -- -- -- --

-- -- -- --

Maintenance Required: _ -- -- -- --
l=Flush -- -- -- --
2=JetFlush 
3=PowerRod -- -- -- --
4=Root Cutter -- -- -- --
5=Vapor Rooter -- -- -- --
6=Bucket 
7=Vacuum -- -- -- --

8=Other -- -- -- --

-- -- -- --
Frequency: 
l=Monthly -- -- -- --

2=Quarterly -- -- -- --
3=Semi-Annual -- -- -- --
4=Annual 
5=Every Two Years -- -- -- --
6=Every Five Years -- -- -- --
7=Once Only -- -- -- --

-- -- -- --

RIORITY LEVEL: -- -- -- --
(Circle One; l=Highest, 5=Lowest) -- -- -- --

I 2 3 4 5 1999 © Wade & Associates, Inc, 



TELEVISION INSPECTION 
City of Bend, OR 

Line Segment: ( To ( 
Upstream 

Date Televised: ___ 1 ___ 1 0:5 j (:; ''l Pipe Diameter: ___ '-I'-""'?=---___ __ 

Date Reviewed: /! I 15" I () 7 Invert Depth: ________ _ 

) ------::::------
Downstream 

TV DVD No: ___ ::::::2.=--___ _ 

Counter Start: _______ _ 

CrewlReviewer: Ie ;/1;1//,), ,------ Pipe Material: if Counter Stop: _______ _ 
l=vcp, 2=pvc, 3=dip, 4=rcp, 5=cmp, 6=CIP, 7=Obg, 8=Other 

Location: __ ----"f;:::.:",.;-',":-"":;'''''r.c.:il'-'-'", """,y""y,,,"-( ,,,"-r'_' ____________ Total Footage: _______ _ 

Surface Condition: 
1 =Open Field 
2=Street (Paved) 
3=Street (Unpaved) 
4=Sidewalk 
5=Front Yard 
6=Back Yard 
7=Side Yard 
8=Building, Structure 
9=Street ROW 
lO=Other ----

Measurement: -----
Estimated 

L=Scaled From Map 
3=Tape Measure 
4=Surveyed 
5=Walking Wheel 

NfuIDrerumreR~: __ _ 
l=Flush 
2=Jet Flush 
3=PowerRod 
4=Root Cutter 
5=Vapor Rooter 
6=Bucket 
7=Vacuum 
8=Other ___ _ 

Frequency: __________ _ 
l=Monthly 
2=Quarterly 
3=Semi-Annual 
4=Annual 
5=Every Two Years 
6=Every Five Years 
7=Once Only 

iUORITY LEVEL: 
(Circle One; 1 =Highest, 5=Lowest) 

12345 

OBSERVATIONS: 
Measure
ment from 

Footage: UplDown: 
(UID) 

Observation Code: 
1 234 

i=t 

Comments: 

1999 © Wade & Associates, Inc. 



TELEVISION INSPECTION 

Line Segment: ( 

City of Bend, OR 

)------~:?~:/_"~}-----------
Upstream 

To ( )--------~-?~~~~ ...• -.----------
Downstream 

Date Televised: _1 __ 1 ~?~::'·I __ .. ·_ 

Date Reviewed: __ ,I_I ) ~~:')' 1 (/ 

Pipe Diameter: ___ c_' .. /_.,_," ___ _ 

Invert Depth: ________ _ 

TV DVD No: ___ ,,--c ._'> ___ _ 

Counter Start: ________ _ 

Pipe Material: .) Counter Stop: _______ __ 
1 =vcp, 2=pvc, 3=dip, 4=rcp, 5=cmp, 6=CIP, 7=Obg, 8=Other 

Location: __ ~,-,~'-"..;$_'l.c-'-~"-"""":'l_';_' _._l"'·_'___________ Total Footage: ___ -'~"")-"'::3'__(.:.:.,_) __ _ 

Surface Condition: 
1 =Open Field 
2=Street (Paved) 
3=Street (Unpaved) 
4=Sidewalk 
5=Front Yard 
6=Back Yard 
7=Side Yard 
8=Building, Structure 
9=Street ROW 
IO=Other ----

Measurement: --------
=Estimated 

L=Scaled From Map 
3=Tape Measure 
4=Surveyed 
5=Walking Wheel 

Maintenance Required: _ 
I=Flush 
2=Jet Flush 
3=PowerRod 
4=Root Cutter 
5=Vapor Rooter 
6=Bucket 
7=Vacuum 
8=Other ___ _ 

Frequency: __________ _ 
I=Monthly 
2=Quarterly 
3=Semi-Annual 
4=Annual 
5=Every Two Years 
6=Every Five Years 
7=Once Only 

AIORITY LEVEL: 
(Circle One; l=Highest, 5=Lowest) 

12345 

OBSERVATIONS: 
Measure-
ment from Observation Code: 

Footage: 

p"},.--l,:('-,\ 
"-_*>,,,-",_,,' /l 

Up/Down: 
(DID) 

J 

1 

,;l :':'/ 

--
__ ·."i 

r\/\~ " 

--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--

2 3 4 

-- -- --
-- -- --
",v~- -- --
-- -- --
-- -- --
-- -- --
-- -- --
-- -- --
-- -- --
-- -- --
-- -- --
-- -- --
-- -- --
-- -- --
-- -- --
-- -- --
-- -- --
-- -- --
-- -- --
-- -- --
-- -- --

-- -- --
-- -- --
-- -- --
-- -- --
-- -- --
-- -- --
-- -- --

Comments: 

I , 
\., .. 

1999 © Wade & Associates, Inc . 

.... '"i.:)/) 



TELEVISION INSPECTION 
City of Bend, OR 

Line Segment: ( A'2 ) .;< til To ( f\z. ) zS 
Upstream Downstream 

Date Televised: _\_/~~ Pipe Diameter: Lilli TV Tape No: C} 

Date Reviewed: ~~~ Invert Depth: Counter Start: 

Crew: .. ~ C
d

, _____ , _____ , _____ Pipe Material: ~ Counter Stop: 

e05C~'{\.OV\ r l=vcp, 2=pvc, 3=dip, 4=rcp, 5=cmp, 6=CIP, 7=Obg, 8=Otber -=<11 t O~\I Location: Total Footage: 

Surface Condition: OBSERVATIONS: 
-- Measure-

1 =Open Field 
ment from Observation Code: 2=Street (Paved) 

Footage: UplDown: 1 2 3 4 Comments: 3=Street (Unpaved) 
4=Sidewalk 

(DID) 

5=Front Yard 0 1\\\;\\1 lJc .~~ ',\ u~- ,,1 \0 :<;.}(~~ fil~ " J (\I't ~ j -- -- -- --
6=Back Yard Q -317 SKIC '1 v ! 

7=Side Yard -- -- -- tv\lf\IW \ rIA. \ L\ 
~::.)~:~ ! O(f::;\' fJP,3 M,Y\Or 8=Building, Structure u ~-.. -. - -- -- --
"1-_)' III \JB1 M,))or 9=Street ROW a~ I V,-" -- -- --

lO=Other y:;£cF/:,\\ D~j MiY\"l( -- -- --
0-377 M()JL ,.-., 1 1.1 ~ t p c \) --,t11 f~i Jf1, i i 2 --fet ~i j ··l\1easurement: -- -- -- .:j~ Iq\l\ \1 \1 1-

~Tl' 0:/ Mv\l\ ts5tv\\i ~ ;)'5 ~Y\d \\)'(ve.Aj! =Estimated -- -- -- \ 

2=Scaled From Map -- -- -- --
3=Tape Measure 
4=Surveyed -- -- -- --
5=Walking Wheel -- -- -- --

-- -- -- --
Maintenance Required: __ -- -- -- --
l=Flush -- -- -- --
2=Jet Flush 
3=PowerRod -- -- -- --
4=Root Cutter -- -- -- --
5=Vapor Rooter 
6=Bucket -- -- -- --

7=Vacuum -- -- -- --
8=Other -- -- -- --

-- -- -- --
Frequency: 
l=Monthly -- -- -- --
2=Quarterly -- -- -- --
3=Semi-Annual -- -- -- --
4=Annual 
5=Every Two Years -- -- -- --
6=Every Five Years -- -- -- --
7=Once Only -- -- -- --

-- -- -- --
~'RIORITY LEVEL: -- -- -- --
(Circle One; l=Highest, 5=Lowest) -- -- -- --

I 2 3 4 5 1999 © Wade & Associates, Inc. 



TELEVISION INSPECTION 
City of Bend, OR 

Line Segment: ( ('\ L ) J5 ----:-:------
Upstream 

To ( ) ~~ 
----~-----

Downstream 

DateTelevised: _I_/~~ Pipe Diameter: ___ 1.-1_1 ____ _ ! TV Tape No: __ -= .. =-____ _ 

Date Reviewed: __ I_I ! \J) I 01 Invert Depth: ________ _ Counter Start: _______ _ 

Crew' -(r . ~'--~' ---'--- Pipe Material: '1 Counter Stop: _______ _ 

Surface Condition: 
1 =Open Field 
2=Street (Paved) 
3=Street (Unpaved) 
4=Sidewalk 
5=Front Yard 
6=Back Yard 
7=Side Yard 
8=Building, Structure 
9=Street ROW 
lO=Other ___ _ 

l\feasurement: -----
Estimated 

2=Scaled From Map 
3=Tape Measure 
4=Surveyed 
.5=Walking Wheel 

Maintenance Required: __ 
l=F1ush 
2=Jet Flush 
3=PowerRod 
4=Root Cutter 
5=Vapor Rooter 
6=Bucket 
7=Vacuum 
8=Other ----

Frequency: _____ _ 
l=Monthly 
2=Quarterly 
3=Semi-Annual 
4=Annual 
5=Every Two Years 
6=Every Five Years 
7=Once Only 

KIORITY LEVEL: 
(Circle One; 1 =Highest, 5=Lowest) 

1 2 3 4 5 

l=vcp, 2=pvc, 3=dip, 4-rcp, 5-cmp, 6-CIP, 7-0bg, 8=Otber " / I I' o. p 
Total Footage: ---=,Qc...:o(::..;.L---!._"-,'"'--__ _ 

OBSERVATIONS: 
Measure-
ment from Observation Code: 

Footage: Up/Down: 1 2 3 4 Comments: 
(UID) 

() t\l/~ -- -- --
~O) -- -- --
t \ i -- -- --
15l C)"KY -- -- --

\ q 0 01'\ -- -- --
0,), ,0 \-'\ ~ \.v DP';"'\ -- -- --
.~ 1, t 

OR::) t4 -- -- --
0- :;taJ·l -"'P"'fl 

, ~''''-- -- --
~C\4 

I IDu f\Wh-t -- -- --
O--d-,"(J,L\ fv\())L_ -- --

-- -- -- --
-- -- -- --
-- -- -- --

-- -- -- --

-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --

-- -- -- --
-- -- -- --

-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --

1999 © Wade & Associates, Inc. 



TELEVISION INSPECTION 
City of Bend, OR 

Line Segment: ( h1- ) <'"'1.-\ C), To ( A-l ) J3 
Upstream Downstream 

Date Televised: \ /&""', /i)(~ Pipe Diameter: Lji TV Tape No: --~~ 

Date Reviewed: Ii / HJ7 / D I ------ Invert Depth: Counter Start: 

Crew: j C , __ , __ , __ Pipe Material: Y Counter Stop: 

'tnse l((\.~lf\t-
1 =vcp, 2=pvc, 3=dip, 4=rcp, 5=cmp, 6=CIP, 7=Obg, 8=Other 1 hOI' Of"-' Location: Total Footage: J, 

Surface Condition: OBSERVATIONS: 
-- Measure-

I =Open Field 
ment from Observation Code: 

2=Street (Paved) 
Footage: UpIDown: I 2 3 4 Comments: 

3=Street (Unpaved) 
4=Sidewalk 

(UID) 

5=Front Yard 0 Al\A+l- \J(J" \ h: -~- 7 !~~, ,S~r(1'1 -f St ~ rvcC'i 
--.-- -- -- , 

6=Back Yard 0-1611 SR:lC Li tll'\t - TruJ1 ~ 
-J 

7=Side Yard -- -- -- J 

8=Building, Structure \J.. Lv t)()-~: 
-- -- -- 'N\ i1l\1,)( 

9=Street ROW IL\O O~'S -- -- -- ~)iDlW - (tl\JlrlbL 0... hcit~ CDuJ,d fV)+ 

IO=Other +tU +\1,)1"'(\ 
=~~.~~~ --"--" - ... ---~,.-". 

O<'D(\~}L -- -- -- --
\SJ .oRQ IV\ \1/\\',( 

\,j 

Measurement: -- -- --

=Estimated 'HQ '-0 K~L -- -- -- \ \ C\h\:' rO:'irs 
2=Scaled From Map ~C6\ 

\J 
OR":S -- -- -- rn \j'\OY , 

3=Tape Measure \'-b~ €fL rlY\L RDc,\-S 
4=Surveyed -- -- --

~L\.r- ())\ VV\ f}l ()Or 5=Walking Wheel ~ -- -- --
c5l!,Q/ oro -- -- -- ('{\ \ Y\ 0'1 

Maintenance Required: __ allo DbJ -- -- -- l'\1\\YIQY 
I=Flush SC\L\ RFL -- -- --
2=Jet Flush ~rp 4'i1\G 
3=PowerRod -- -- --

4=Root Cutter '-l1~ -~Fp 
-- -- --

5=Vapor Rooter '~!q; i KFB 
-- -- --

6=Bucket t.zFL-
7=Vacuum 

51~ -- -- --
5lo1 'Dr -r V)'\il{lc)V 8=Other ~)J 

-- -- --
foo'l Rr:,f» . ~ ,~ -- -- --

Frequency: '\\1 \. on'T {)\\ Y\tN I \')j 
I=Monthly -- -- --

'5Q ' Otl f\ViJl-tlt DS tvt\\-t1:: '1 ':\ - -ty\c\ S ~~'(\I'-e}Jl 2=Quarterly -- -- -- -- " (11 ~ 

C)~e)(1 !Y\V)L le:':L-+}"f) l' 
u 

f' I' 
j 

3=Semi-Annual 'Il~ -tCt.--- ' -- -- --
4=Annual 
5=Every Two Years -- -- -- --

6=Every Five Years -- -- -- --
7=Once Only -- -- -- --

-- -- -- --

~RIORITY LEVEL: -- -- -- --
(Circle One; l=Highest, 5=Lowest) -- -- -- --

I 2 3 4 5 1999 © Wade & Associates, Inc. 



TELEVISION INSPECTION " 

City of Bend, OR 

Line Segment: ( f\L ) ~3 To ( !fJcl ) ;,t. 
Upstream Downstream 

Date Televised: I 1 ~8 165 Pipe Diameter: 12}' TV Tape No: 2---

Date Reviewed: _\l_l--.JJtL! 0 '1 Invert Depth: Counter Start: 

Crew::;IL, __ , ,Bd~ Pipe Material: Y Counter Stop: 

t:us fJY\J2A \\-
l=vcp, 2=pvc, 3=dip, 4=rcp, 5=cmp, 6=CIP, 7=Obg, 8=Other 

t.t 1. C2 \ 0 I t, Location: Total Footage: 
-

Surface Condition: OBSERVATIONS: 

1 =Open Field 
Measure-
ment from Observation Code: 

2=Street (Paved) 
Footage: UplDown: 1 2 3 4 Comments: 

3=Street (Unpaved) 
(UID) 

4=Sidewalk 
0 ~~/\ \;\: ,A ,\ \~ 

->, 

))I'{;'.A 5=Front Yard ~'JVI "':"') - ,!) ( '>" 

-- -- --
Tv-LA~\j 6=Back Yard \::,- 41.0 SRLc L i OJ VI,-t- -

7=Side Yard -- -- -- --(6 !,- ~rL 
I 

8=Building, Structure -- -- --
9=Street ROW l-\\) P,JL -- -- --
lO=Other t~q RFo -- -- --

l\feasurement: II L{ i\FL -- -- --
Rt:L Estimated ~ '\?, 

Zi.J / -- -- --
2=Scaled From Map 6J\ RtL -- -- --
3=Tape Measure 5bq, Df\E: oy ~Or'\~ 
4=Surveyed -- -- --

~l'~ ','-P,L y ~ oJ.-, <, 
5=Walking Wheel j ,,) i) iI....- -- -- -- b - C'l L"" 

?Jbt~ or:S2J -- -- -- tv'\ ,\ rl. c: V 

Maintenance Required: 3'CfI,-Yla 0A(j5_ -- -- minGY 
l=Flush -- -- -- --
2=JetFlush ilrJ f'\;t\l 
3=PowerRod 

D - L/1D l;\WL_ -- -- les'i" -rY\Ctr. 
4lVi bill t'\M\\ b:\' \..\ -\l, 1? - Eml \, II '( \If 'A 4=Root Cutter -- -- -- ", ~ N\ ~ L.,.~ . (A utl1 ~ 1 

5=Vapor Rooter J -- -- -- --
6=Bucket 
7=Vacuum -- -- -- --, 
8=Other -- -- -- --

-- -- -- --
Frequency: 
l=Monthly -- -- -- --
2=Quarterly -- -- -- --
3=Semi-Annual -- -- -- --
4=Annual 
5=Every Two Years -- -- -- --
6=Every Five Years -- -- -- --
7=Once Only -- -- -- --

-- -- -- --
"lUORITY LEVEL: -- -- -- --
(Circle One; l=Highest, 5=Lowest) -- -- -- --

I 2 3 4 5 1999 © Wade & Associates, Inc, 



TELEVISION INSPECTION 
City of Bend, OR 

Line Segment: (Pld-, ) __ ----:'-"-"'--'--___ _ /1" To ( Pl2 ) ~ \ ,0\ 
Upstream Downstream 

Date Televised: _I _/~ 05 Pipe Diameter: Lt:t. !l TV Tape No: J 

Date Reviewed: _I\_I_!(_~ _I ~ Invert Depth: Counter Start: 

Pipe Material: L\ Counter Stop: _______ _ 
1 =vep, 2=pve, 3=dip, 4=rep, 5-emp, 6-CIP, 7-0bg, 8=Other 

Location: __ \: ..... ·CV""-fl,-".",,::=l~) ;,-,f1~\'-,-::1 ...!,.il...;..""...:...\c'_____________ Total Footage: _______ _ 

Comments: 

1999 © Wade & Associates, Inc. 



TELEVISION INSPECTION 
City of Bend, OR 

:;i, '\ Line Segment: ( A 2- ) ________ _ To ( f\ 'L ) 7fJ 
Upstream Downstream 

Date Televised: _I_I d,(o lOr::: Pipe Diameter: 1~ tl 
L- TV Tape No: cR 

Date Reviewed: _1_1 _1_1_{g_/~ Invert Depth: Counter Start: 

Crew: SL , __ , __ , __ Pipe Material: 1 Counter Stop: _______ _ 

Surface Condition: 
1 =Open Field 
2=Street (Paved) 
3=Street (Unpaved) 
4=Sidewalk 
5=Front Yard 
6=Back Yard 
7=Side Yard 
8=Building, Structure 
9=Street ROW 
lO=Other ----

l\feasurement: ----
=Estimated 

2=Scaled From Map 
3=Tape Measure 
4=Surveyed 
5=Walking Wheel 

Maintenance Required: __ 
l=Flush 
2=Jet Flush 
3=PowerRod 
4=Root Cutter 
5=Vapor Rooter 
6=Bucket 
7=Vacuum 
8=Other ___ _ 

Frequency: __________ _ 
l=Monthly 
2=Quarterly 
3=Semi-Annual 
4=Annual 
5=Every Two Years 
6=Every Five Years 
7=Once Only 

~ RIORITY LEVEL: 
(Circle One; I=Highest, 5=Lowest) 

1 2 3 4 5 

1 =vcp, 2=pvc, 3=dip, 4=rcp, 5=cmp, 6=CIP, 7=Obg, 8=Other I . (; 'l 
Total Footage: _-,,-~,[')-=-n=--'_D __ 'b __ _ 

OBSERVATIONS: 
Measure-
ment from Observation Code: 

Footage: Up/Down: 1 2 3 4 

3A-LI1 
=1" - la Vi) 
\tJ q; 

(DID) 

~
~
M(10 __ 

___ b~QS_" _ 

___ bA6.~ __ 
___ S\\:IG. __ 
__ AMt-\-

Comments: 

\( \ ~O)D \ \' tLI roG~\l~ N tJrtMi (,L 

f'/1 i Y\,nf' - ()II' fn 1, Vlt' 

1999 © Wade & Associates, Inc, 



TELEVISION INSPECTION 
City of Bend, OR 

\ 

Line Segment: ( f\~ ) :20 CCU r ! ed ) To ( A,'2~ ) 01 
\ 

Upstream :J Downstream 

Date Televised: \ I o(lQ IDe Pipe Diameter: Lit" TV Tape No: 3 
--'~ 

Date Reviewed: _i\_1 !lD I en Invert Depth: Counter Start: 

Crew: T(_ '---' ,15A Pipe Material: if Counter Stop: 
1 =vcp, 2=pvc, 3=dip, 4=rcp, 5=cmp, 6=CIP, 7=Obg, 8=Otber 

lYCfD' 0' I' Location: to~,Sf 'tr'~QN'\ "t- Total Footage: 

Surface Condition: OBSERVATIONS: 
--- Measure-

1 =Open Field 
ment from Observation Code: 

2=Street (Paved) 
Footage: UplDown: 1 2 3 4 Comments: 

3=Street (Unpaved) 
4=Sidewalk 

(UID) 

0 v\SfV\tt 
\b') f, -5tCt '( t Sun I:.l-1 5=Front Yard l\t-A It <...u -- -- --

6=Back Yard 0- ~- \e.)H.J I ( :j full 
7=Side Yard -- --
8=Building, Structure Ii) \ a (0~ -- -- -- IV\; f\Oy 

9=Street ROW H qo 16'1" 'fV\S('t ~ 'co f\ d f1tl p a, k j.llL- '~~6 J.tlJr,'1" -- -- -- ~, .. !,./. ,- . , ::;, 

lO=Other lA'NJ[)( (\ J {~I;lc'A 1;,A,JL, -- -- -- --

Measurement: -- -- -- --
=Estimated -- -- -- --

2=Scaled From Map -- -- -- --
3=Tape Measure 
4=Surveyed -- -- -- --
5=Walking Wheel -- -- -- --

-- -- -- --

Maintenance Required: -- -- -- --
l=Flush -- -- -- --
2=Jet Flush 
3=PowerRod -- -- -- --
4=Root Cutter -- -- -- --
5=Vapor Rooter -- -- -- --
6=Bucket 
7=Vacuum -- -- -- --
8=Other -- -- -- --

-- -- -- --
Frequency: 
l=Monthly -- -- -- --
2=Quarterly -- -- -- --
3=Semi-Annual -- -- -- --
4=Annual 
5=Every Two Years -- -- -- --

6=Every Five Years -- -- -- --
7=Once Only -- -- -- --

-- -- -- --
~'RIORITY LEVEL: -- -- -- --
(Circle One; l=Highest, 5=Lowest) -- -- -- --

1 2 3 4 5 1999 © Wade & Associates, Inc. 



TELEVISION INSPECTION 
City of Bend, OR 

) __ N--,:c...:....' , ::...,..--___ _ 

Downstream 
) __ ~_k-,-'l __ 

Upstream 
To ( Al.. Line Segment: ( f\ L-

Pipe Diameter: _----=:y-'--L ____ _ ~t TV Tape No: _---"'",'-Y _____ _ 

Date Reviewed: _l_\_/~/ __ Invert Depth: ________ _ Counter Start: _______ _ 

Crew: ___ , ___ , ___ , __ _ Pipe Material: -1 Counter Stop: _______ _ 
1 =vcp, 2=pvc, 3=dip, 4=rcp, 5=cmp, 6=CIP, 7=Obg, 8=Other 

L ocation·. _~,-r.=' '..:."",-,o,,-,-,"'I1-,,--,-C, ,-<-"".;.-' '-1,______________ Ttl F t DOC;:;v; p\.I _ Lt.}", ',h \1\'< .n, ' 0 a 00 age: _-"'-"'-""-_1'-__ _ 

Surface Condition: OBSERVATIONS: 
--- Measure-

1 =Open Field 
ment from Observation Code: 

2=Street (Paved) 
Footage: UplDown: 1 2 3 4 3=Street (Unpaved) 

4=Sidewalk 
(DID) 

5=Front Yard 0 ~\Wl -- -- --

Comments: 

6=Back Yard Q - 5010 rrnJJl-
7=Side Yard -- -- --

p) 1:"' ,lil 4\Wl H 8=Building, Structure ' I)")' (, -- -- --
9=Street ROW -- -- -- --
lO=Other 

-- -- -- --

l\1easurement: -- -- -- --
'Estimated -- -- -- --

2=Scaled From Map -- -- -- --
3=Tape Measure 
4=Surveyed -- -- -- --

5=Walking Wheel -- -- -- --
-- -- -- --

Maintenance Required: __ -- -- -- --
l=Flush 

-- -- -- --
2=Jet Flush 
3=PowerRod -- -- -- --
4=Root Cutter -- -- -- --
5=Vapor Rooter -- -- -- --6=Bucket 
7=Vacuum -- -- -- --

8=Other -- -- -- --

-- -- -- --
Frequency: 
I=Monthly -- -- -- --

2=Quartedy -- -- -- --
3=Semi-Annual -- -- -- --
4=Annual 
5=Every Two Years -- -- -- --
6=Every Five Years -- -- -- --
7=Once Only -- -- -- --

-- -- -- --

~ RIORITY LEVEL: -- -- -- --
(Circle One; l=Highest, 5=Lowest) -- -- -- --

I 2 3 4 5 1999 © Wade & Associates, Inc, 



TELEVISION INSPECTION 
City of Bend, OR 

Line Segment: ( rA2 ) 19) To ( A~L ) i1 
Upstream Downstream 

Date Televised: _I _/ ~ \./J / OS: Pipe Diameter: t·\2 TV Tape No: 
';; 
--.J. 

Date Reviewed: 
\1 . \ ,,",''''l 

Invert Depth: Counter Start: . /! (l /l' I ------
.;( 12;J~ Pipe Material: L-J Counter Stop: Crew. ~, __ , __ ,_L_'_ i 

. ::.en ~ 1') M·ll'· ii •• ". 
l=vcp, 2=pvc, 3=dip, 4=rcp, 5=cmp, 6=CIP, 7-0bg, 8=Other 

~nJ ()6\/ LocatIOn: L/' ';;;''''',",,, ) Total Footage: 

Surface Condition: OBSERVATIONS: 
-- Measure-

1 =Open Field 
ment from Observation Code: 

2=Street (Paved) 
Footage: UplDown: 1 2 3 4 Comments: 

3=Street (Unpaved) 
(UID) 

4=Sidewalk 
Pi ~ \~ -StAr J (0) r 5=Front Yard Mill- \\SV\ t\ ".-----

l"",J " .. ~ 
-- -- --

6=Back Yard ,,-\:0 --~S<;' \)l\(;}5 m~h(») -:::\XIJ '1 -- -- --7=Side Yard 
l\~D 'Rn 

8=Building, Structure ::1::.k. -- -- --
0~51 01\\ t\m \t Q~M\r\ 1l,.n~ 

L~l f'. 
~:;:\ll V.f:AA 9=Street ROW -- -- -- LnQ~ 

lO=Other M.\;\JL \e\S iher lj\ 11'l. f (, J 
q- loIS -- -- -- ~L ~ 

l\feasurement: -- -- -- --

Estimated -- -- -- --
2=Scaled From Map -- -- -- --
3=Tape Measure 
4=Surveyed -- -- -- --
5=Walking Wheel -- -- -- --

-- -- -- --

MaintenanceRequired: __ -- -- -- --
l=Flush -- -- -- --
2=JetFlush 
3=PowerRod -- -- -- --

4=Root Cutter -- -- -- --
5=Vapor Rooter -- -- -- --
6=Bucket 
7=Vacuum -- -- -- --
8=Other -- -- -- --

-- -- -- --
Frequency: 
l=Monthly -- -- -- --
2=Quarterly -- -- -- --
3=Semi-Annual -- -- -- --
4=Annual 
5=Every Two Years -- -- -- --

6=Every Five Years -- -- -- --
7=Once Only -- -- -- --

-- -- -- --
. RIORITY LEVEL: -- -- -- --

(Circle One; 1 =Highest, 5=Lowest) -- -- -- --
I 2 3 4 5 1999 © Wade & Associates, Inc. 



TELEVISION INSPECTION 
City of Bend, OR 

11 To ( A ) {lo 
Upstream Downstream 

Line Segment: ( f\Z- ) __ --'--'--____ _ 

Date Televised: __ 'I _/~ oS Pipe Diameter: 42- TV Tape No: 
g 

Date Reviewed: __ 1_1 ___ 1 nr) Invert Depth: Counter Start: 

Crew:3C E>~ '---'---'---
L+ Pipe Material: Counter Stop: _______ _ 

1 =vcp, 2=pvc, 3=dip, 4=rcp, 5=cmp, 6=CIP, 7=Obg, 8=Other '" 

Location: __ ~,=r-=~-",t,-,',."-r,-,{\"-,,Q~j!.-r:,--. -r-'-" ____________ _ ! 1_ C! Total Footage: __ 'V _____ _ 

Surface Condition: 
1 =Open Field 
2=Street (Paved) 
3=Street (Unpaved) 
4=Sidewalk 
5=Front Yard 
6=Back Yard 
7=Side Yard 
8=Building, Structure 
9=Street ROW 
lO=Other ___ _ 

l\feasurement: -----
Estimated 

2=Scaled From Map 
3=Tape Measure 
4=Surveyed 
5=Walking Wheel 

Maintenance Required: __ 
l=F1ush 
2=Jet Flush 
3=PowerRod 
4=Root Cutter 
5=Vapor Rooter 
6=Bucket 
7=Vacuum 
8=Other ----

Frequency: _________ _ 
l=Monthly 
2=Quarterly 
3=Semi-Annual 
4=Annual 
5=Every Two Years 
6=Every Five Years 
7=Once Only 

lUORITY LEVEL: 
(Circle One; 1 =Highest, 5=Lowest) 

1 2 3 4 5 

OBSERVATIONS: 
Measure-
ment from Observation Code: 

Footage: UplDowu: 1 2 3 4 Comments: 
(UID) 

'0 P,¥ilri -- -- --
" ff\\JJL _ t) 

-- --
\loTo'(,~ '{\ Mit -- -- --

-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --

-- -- -- --
-- -- -- --
-- -- -- --

-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --

-- -- -- --
-- -- -- --
-- -- -- --

1999 © Wade & Associates, Inc. 



TELEVISION INSPECTION 
City of Bend, OR 

Line Segment: ( F\L-. ) (\0 To ( A'L ) 15 
Upstream Downstream 

_, _/;{(Q 105- Lti' #"') 

Date Televised: Pipe Diameter: TV Tape No: " 
-<"--) 

Date Reviewed: _1_1_/~---.O..L Invert Depth: Counter Start: 

Crew: Jc , __ , __ , -til', Pipe Material: If Counter Stop: 

f:.o,,';rf'/\}},/{\, t 
1 =vcp, 2=pvc, 3=dip, 4=rcp, 5=cmp, 6=CIP, 7=Obg, 8=Other 

Location: Total Footage: 

Surface Condition: OBSERVATIONS: 
-- Measure-

1 =Open Field 
ment from Observation Code: 

2=Street (Paved) 
Footage: UplDown: 1 2 3 4 Comments: 

3=Street (Unpaved) 
4=Sidewalk 

(UID) 

5=Front Yard I{) &MIA ---- -- US~V\B J\; \l~ P :S \nd: 5:; lJ\J V't\A 

6=Back Yard a ~'Llo S\Z[C 
I 

7=Side Yard -- -- --
8=Building, Structure Q- l/0 +Wl\_ -- --
9=Street ROW qs I<:FL -- -- --
lO=Other 1~5-~p3& ~ L\~hT ~ u -- -- --

lVleasurement: 
a~4 'RFL -- ----

=Estimated &0\ gfL -- -- --
2=Scaled From Map ;JC~h- /c3\l l1\J.JL. IILf itt' , ~~A ~".,,)l,,) ~ i q ---- -- --
3=Tape Measure ~~b l=ZfL 4=Surveyed \oo'{'Dr l1 -- -- --

It: (~ ffitJ SV\(\I'e"j 5= Walking Wheel ?'M\\ m'{'I\~\ --- -- --
-- -- -- --

Maintenance Required: __ -- -- -- --
l=Flush -- -- -- --
2=Jet Flush 
3=PowerRod -- -- -- --
4=Root Cutter -- -- -- --
5=Vapor Rooter -- -- -- --6=Bucket 
7=Vacuum -- -- -- --
8=Other -- -- -- --

-- -- -- --
Frequency: 
l=Monthly -- -- -- --
2=Quarterly -- -- -- --
3=Semi-Annual -- -- -- --
4=Annual 
5=Every Two Years -- -- -- --
6=Every Five Years -- -- -- --
7=Once Only -- -- -- --

-- -- -- --
_ RIORITY LEVEL: -- -- -- --
(Circle One; l=Highest, 5=Lowest) -- -- -- --

I 2 3 4 5 1999 © Wade & Associates, Inc, 



TELEVISION INSPECTION 
City of Bend, OR 

) 1'-1 
______ =' ~I--------

Downstream 
) ______ l~~~) ________ _ 

Upstream 
To ( Line Segment: ( 

Date Televised: _1 __ 1 ~;1, \0 I 09 Pipe Diameter: _______ _ TV T N 
~~"";:? ape 0: ___ ,~~~j ___ _ 

Date Reviewed: _[_1_/J..L;~ Invert Depth: ________ _ Counter Start: _______ _ 

• \ 'F;,! l::o Crew,_, __ , ___ , ___ ,~ Pipe Material: t1, Counter Stop: _______ _ 
1 =vcp, 2=pvc, 3=dip, 4=rcp, 5=cmp, 6=CIP, 7=Obg, 8=Other r:?1 h! r-. I I >I 

Location: __ t-c.-\".---,":c:""",-")""e/,-,-Y'.:...;v\""Q",,/\C-'I\_"\,'·_' _____________ Total Footage: _v~" --'---'J_v_',--'---' ___ _ 

Surface Condition: OBSERVATIONS: 
--- Measure-1 =Open Field 

ment from Observation Code: 2=Street (Paved) 
Footage: UplDown: 1 2 3 4 3=Street (Unpaved) 

4=Sidewalk 
(UID) 

Comments: 

5=Front Yard 0 -- -- --
6=Back Yard '0 fV\WL 
7=Side Yard -- -- -- --

1~-on5 bv / 
8=Building, Structure 

,J U\ __ -- --
9=Street ROW \d-.O-ao1.. ~ -- -- --
lO=Other \Q~ -J12.. CL -- -- -- -- q O'e/oCy 

Measurement: ~-';l3tl ~ -- -- --
&1':Y 04'-=Estimated f\!Jlil if -- -- --

2=Scaled From Map J 
-- -- -- --

3=Tape Measure 
4=Surveyed -- -- -- --

5=Walking Wheel -- -- -- --
-- -- -- --

Maintenance Required: __ -- -- -- --
l=Flush 

-- -- -- --
2=Jet Flush 
3=PowerRod -- -- -- --
4=Root Cutter -- -- -- --
5=Vapor Rooter 
6=Bucket -- -- -- --
7=Vacuum -- -- -- --

8=Other -- -- -- --

-- -- -- --Frequency: 
l=Monthly -- -- -- --

2=Quarterly -- -- -- --
3=Semi-Annual -- -- -- --
4=Annual 
5=Every Two Years -- -- -- --

6=Every Five Years -- -- -- --
7=Once Only -- -- -- --

-- -- -- --
~)RIORITY LEVEL: -- -- -- --
(Circle One; 1 =Highest, 5=Lowest) -- -- -- --

I 2 3 4 5 1999 © Wade & Associates, Inc. 



TELEVISION INSPECTION 
City of Bend, OR 

Line Segment: ( ~ L ) ___ \.!-4..:......-___ _ To ( A1- ) ___ 13 ____ ----

Date Televised: ----1--1 ~/OJ 
Date Reviewed: _l_l _I ~ 0, 

Upstream 

31ol' 
Pipe Diameter: _______ _ 

Invert Depth: _______ _ 

Downstream 

TV Tape No: __ '3-=---___ _ 

Counter Start: ______ _ 

Crew: J c..., , __ , 'B~ Pipe Material: Lt Counter Stop: ______ _ 

Location: ~i~frt 

Surface Condition: 
1 =Open Field 
2=Street (Paved) 
3=Street (Unpaved) 
4=Sidewalk 
5=Front Yard 
6=Back Yard 
7=Side Yard 
8=Building, Structure 
9=Street ROW 
lO=Other ----

Measurement: ----
=Estimated 

2=Scaled From Map 
3=Tape Measure 
4=Surveyed 
5=Walking Wheel 

Maintenance Required: __ 
l=Flush 
2=JetFlush 
3=PowerRod 
4=Root Cutter 
5=Vapor Rooter 
6=Bucket 
7=Vacuum 
8=Other ___ _ 

Frequency: _____ _ 
l=Monthly 
2=Quarterly 
3=Semi-Annual 
4=Annual 
5=Every Two Years 
6=Every Five Years 
7=Once Only 

_ RIORITY LEVEL: 
(Circle One; 1 =Highest, 5=Lowest) 

12345 

1 =vcp, 2=pvc, 3=dip, 4=rcp, 5=cmp, 6=CIP, 7=Obg, 8=Otber I ') /1 

Total Footage: LtC{ (0 D~7 

OBSERVATIONS: 
Measure-
ment from Observation Code: 

Footage: UplDown: 1 2 3 4 Comments: 
(DID) 

(:J i\VV] t\ _ 
b fnWl_ 

\ \ -\100 CV'{) _ 
\\ - 150 1)-1\(15_ 
dO~~lt CL __ 
13725 KfL_ 
41..\ 5-~qfo __ S2J.c _ 
QQIgIV3i1 Ii Wi-t:l _ 

1999 © Wade & Associates, Inc. 



TELEVISION INSPECTION 
City of Bend, OR 

Line Segment: ( ~ l.. ) __ ----1) ___ -
Upstream 

To ('A 

Date Televised: _~ _I ~ 0 5 

Date Reviewed: ~~~ 

Pipe Diameter: __ c:_X/,_i ' ____ _ 

Invert Depth: ________ _ 

) ___ 1 ___ 2----
Downstream 

r, 
TV Tape No: __ ----""::J::...' ___ _ 

Counter Start: ______ _ 

Crew:S (" , __ , l~''.'" J,J 
Pipe Material: r Counter Stop: _______ _ 

Location: Fa ')r m Cnt~ 

Surface Condition: 
1 =Open Field 
2=Street (Paved) 
3=Street (Unpaved) 
4=Sidewalk 
5=Front Yard 
6=Back Yard 
7=Side Yard 
8=Building, Structure 
9=Street ROW 
lO=Other ___ _ 

Measurement: ----
=Estimated 

2=Scaled From Map 
3=Tape Measure 
4=Surveyed 
5=Walking Wheel 

Maintenance Required: __ 
l=Flush 
2=JetFlush 
3=PowerRod 
4=Root Cutter 
5=Vapor Rooter 
6=Bucket 
7=Vacuum 
8=Other ___ _ 

Frequency: _____ _ 
l=Monthly 
2=Quarterly 
3=Semi-Annual 
4=Annual 
5=Every Two Years 
6=Every Five Years 
7=Once Only 

~'RIORITY LEVEL: 
(Circle One; 1 =Highest, 5=Lowest) 

1 2 3 4 5 

l=vcp, 2=pvc, 3=dip, 4=rcp, 5=cmp, 6=CIP, 7=Obg, 8=Otber "I I (1\ I~a H 
Total Footage: _'f:,~" _'.c:.C'_' _l/_'_ c, __ _ 

OBSERVATIONS: 
Measure-
ment from Observation Code: 

Footage: UpIDown: 1 2 3 4 Comments: 
(UID) 

IJ \=>.:t'f\ \i\ -- -- -- L\2>'Mtl '*' l3 -Sin (t- 51\) rvC!j· 
l2:,~ - 13P SlUt -- -- -- I'fI i '{\ ()v \ 

\ q £.f ~ "?O,\ SRlc -- -- -- r(', \f\.\:l'r 

~~O-:1q~ Sf:J C -- -- --
nt~',1 ·,4'\10 1:;p,(jS 
"'" '~j -- -- --
~;; Rc J, L -- -- --
SCT~, -- -- --
f'"1hp - l'St, -- -- --
bl,\\Jl-~~l 'Sttt_ -- --
iliO ili} -- -- --
1,\0' D'1,1 ~'j\jJ \\ -- -- --

J 
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --

-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --

1999 © Wade & Associates, Inc, 



TELEVISION INSPECTION 
City of Bend, OR 

Line Segment: ( f\1... ) !1-. To ( PtL ) L6 
Upstream Downstream 

Date Televised: ---1--! ~I 0 S" Pipe Diameter: 
~\otl 

TV Tape No: ~ 

Date Reviewed: _\ \ __ 1_1_C1_1 0 1 Invert Depth: Counter Start: 

Crew:':'\" C , __ , __ , DL~ Pipe Material: I.e! Counter Stop: 

r: C\. <; Pi"V' "',:l't 
1 =vcp, 2=pvc, 3=dip, 4=rcp, 5=cmp, 6=CIP, 7=Obg, 8=Other 

4 \3 1 bDil 
Location: '=- " <i l., ! t",,-_;).) \,., Total Footage: 

Surface Condition: OBSERVATIONS: 
-- Measure-1 =Open Field 

ment from Observation Code: 2=Street (Paved) 
Footage: Up/Down: 1 2 3 4 Comments: 3=Street (Unpaved) 

4=Sidewalk 
(DID) 

5=Front Yard q V\i"vlH -- -- -- tJvc::,M 1+ -+\' rct- - ~iO\( ':-S\1\feJ:j 
6=Back Yard d-lo CL I 
7=Side Yard -- -- -- --

8=Building, Structure ~)q -'i:.1 CL -- -- --
9=Street ROW tV> om -- -- -- \Y'I ; " tl y 

lO=Other (3{~~ l~t CL -- -- --

Measurement: 
12,i- )st 1)AC15 -- -- -- -\¥'r\"L\~\Il-t 

'" 
=Estimated tS<~ -no -- -- -- M\ 1\J)f 

2=Scaled From Map l'b q ~ -- -- --
3=Tape Measure 'iA'5~b 014;;,\ '('(' \ \\ 'e, '" 
4=Surveyed -- -- --
5=Walking Wheel 35\0 -,)70 SB.1.L -- -- -- 1''\;'1\1;)'( 

~\ \::.' tDStv\B ~ \ \ t1\d ,SUJV"€!,/\ --- -- -- --
Maintenance Required: __ -- -- -- --
l=Flush -- -- -- --
2=JetFlush 
3=PowerRod -- -- -- --
4=Root Cutter -- -- -- --
5=Vapor Rooter -- -- -- --6=Bucket 
7=Vacuum -- -- -- --
8=Other -- -- -- --

-- -- -- --
Frequency: 
l=Monthly -- -- -- --
2=Quarterly -- -- -- --
3=Semi-Annual -- -- -- --
4=Annual 
5=Every Two Years -- -- -- --
6=Every Five Years -- -- -- --
7=Once Only -- -- -- --

-- -- -- --
~)RIORITY LEVEL: -- -- -- --
(Circle One; 1 =Highest, 5=Lowest) -- -- -- --

I 2 3 4 5 1999 © Wade & Associates, Inc, 



TELEVISION INSPECTION 
City of Bend, OR 

Line Segment: ( PrL ) \\ To ( ~2 ) \0 
Upstream Downstream 

\ "Or f) ~i ~ Date Televised: _\ __ /~~ Pipe Diameter: )b TV Tape No: :.) 

Date Reviewed: __ \i_/~ ()-'{ Invert Depth: Counter Start: 

r' '13L~, Crew:._~ __ , ___ , ___ , Pipe Material: 
;.) 

Counter Stop: 

Location: [J} ':5-('" .,' t j'''- .:' ~/ ~ 
t '_,.\./ i ~ 

1 =ycp, 2=pvc, 3=dip, 4=rcp, 5=cmp, 6=CIP, 7=Obg, 8=Other ~(g <b I Q{ l' 
Total Footage: 

Surface Condition: OBSERVATIONS: 
--- Measure-

1 =Open Field 
ment from Observation Code: 

2=Street (Paved) 
Footage: Up/Down: 1 2 3 4 Comments: 

3=Street (Unpaved) 
4=Sidewalk 

(UID) 
-S h-;(1" 0 <), "!'~ ~ 

5=Front Yard H. \;\~S~V\ \~. ~1~ \ \ ,.)l \1 V~V\ -- -- -- -- j 
6=Back Yard D- blpl ~-
7=Side Yard -- --
8=Building, Structure \5 CL -- -- --
9=Street ROW () -\iJ\Q{ I-::>Ar" ' -'-....-L..,) -- -- --
lO=Other "\'q, ai6j -t<fL -- --

Measurement: ID~c t\.... -- -- --
S-Lj Ie OQJ =Estimated -- -- -- .ptJI'<vJv 

2=Scaled From Map , \f <1 ) \ ,~ 1\'1\'\ \l bSCdH ·V ~Hlr\ S/{rV'e,~, lP ".J il? t::c -- -- -- i .. ,.. . . 
3=Tape Measure 
4=Surveyed -- -- -- --

5=Walking Wheel -- -- -- --
-- -- -- --

MaintenanceRequired: __ -- -- -- --
l=Flush 

-- -- -- --
2=JetFlush 
3=PowerRod -- -- -- --
4=Root Cutter -- -- -- --
5=Vapor Rooter -- -- -- --6=Bucket 
7=Vacuum -- -- -- --
8=Other -- -- -- --

-- -- -- --Frequency: 
l=Monthly -- -- -- --
2=Quarterly -- -- -- --
3=Semi-Annual -- -- -- --
4=Annual 
5=Every Two Years -- -- -- --
6=Every Five Years -- -- -- --
7=Once Only -- -- -- --

-- -- -- --
~'RIORITY LEVEL: -- -- -- --
(Circle One; l=Highest, 5=Lowest) -- -- -- --

I 2 3 4 5 1999 © Wade & Associates, Inc. 



TELEVISION INSPECTION 
City of Bend, OR 

10 Line Segment: ( A 2.. ) _______ _ To ( A2 ) q 
Upstream Downstream 

Pipe Diameter: 6lol.! TV Tape No: if 

Invert Depth: Counter Start: 

Date Televised: __ \_/~/~ 

Date Reviewed: _\_\ _/~--.2l. 

Crew:;jC , __ , __ , D~ 

Location: LosOf/\JU!\ t 

Pipe Material: t-f Counter Stop: _______ _ 
1 =vcp, 2=pvc, 3=dip, 4=rcp, 5=cmp, 6=CIP, 7=Obg, 8=Other 

Total Footage: 1'0/' D?::'!! 

Surface Condition: OBSERVATIONS: 
-- Measure-

1 =Open Field 
ment from Observation Code: 

2=Street (Paved) 
Footage: UpIDown: 1 2 3 4 

3=Street (Unpaved) 
4=Sidewalk 

(UID) 
Comments: 

5=Front Yard 0:1 fj)VtH _ -- --
6=Back Yard q -\9<£ SRTC 
7=Side Yard -- -- --
8=Building, Structure 1-tr:b \;)'f'C:\ ~ _ -- --
9=Street ROW 5'(0- 1l-{1 cL -- -- -- --
lO=Other . I fJ)~" ~ 

Jol· -- -- -- --

l\1easurement: -- -- -- --

Estimated -- -- -- --
2=Scaled From Map -- -- -- --
3=Tape Measure 
4=Surveyed -- -- -- --
5=Walking Wheel -- -- -- --

-- -- -- --
Maintenance Required: __ -- -- -- --
l=Flush -- -- -- --
2=Jet Flush 
3=PowerRod -- -- -- --
4=Root Cutter -- -- -- --
5=Vapor Rooter 

-- -- -- --
6=Bucket 
7=Vacuum -- -- -- --
8=Other -- -- --

-- -- -- --Frequency: 
l=Monthly -- -- -- --
2=Quarterly -- -- -- --
3=Semi-Annual -- -- -- --
4=Annual 
5=Every Two Years -- -- -- --

6=Every Five Years -- -- -- --
7=Once Only -- -- -- --

-- -- -- --
_ RIORITY LEVEL: . -- -- -- --

(Circle One; 1 =Highest, 5=Lowest) -- -- -- --
I 2 3 4 5 1999 © Wade & Associates, Inc. 



TELEVISION INSPECTION 
City of Bend, OR 

Line Segment: ( f\'L ) ~ To ( f,L ) l' 
Upstream Downstream 

Date Televised: \ I:tl / f) 5 Pipe Diameter: TV Tape No: ~tI 

Date Reviewed: II / \e, / Invert Depth: Counter Start: --
<,~","-

L~ Crew: ,\~ r~,if~ Pipe Material: Counter Stop: , , ," '_R .... ----
I =vcp, 2=pvc, 3=dip, 4=rcp, 5=cmp, 6=CIP, 7=Obg, 8=Other \f q ql c{ftff 

Location: t 1A!S Total Footage: 

Surface Condition: OBSERVATIONS: 
-- Measure-

1 =Open Field 
ment from Observation Code: 

2=Street (Paved) 
Footage: Up/Down: 1 2 3 4 Comments: 

3=Street (Unpaved) 
4=Sidewalk 

,) 
(UID) 

5=Front Yard A\V1tt /)\Mit cihq - ~\ rt Stl IV~ II -- -- --
6=Back Yard <) - A~ cL 
7=Side Yard -- -- -- --

51...\ -VL tL 
8=Building, Structure -- -- -- --
9=Street ROW 511 -5lg bf\(,S -- -- --
lO=Other S" (_")LI'2, .... wl .,. \.j b{\(1) -- -- --

'l:qcl'oq'l ~t{l;V, :tSrvt f+'~"'~ I~ d f' 

Measurement: -- -- -- tl\ / ,,',; 1.1 C'f (lAf 
\ 

=Estimated "'--w 

-- -- -- --
2=Scaled From Map -- -- -- --
3=Tape Measure 
4=Surveyed -- -- -- --
5=WaIking Wheel -- -- -- --

-- -- -- --
MaintenanceRequired: __ -- -- -- --
l=Flush -- -- -- --
2=JetFlush 
3=PowerRod -- -- -- --
4=Root Cutter -- -- -- --
5=Vapor Rooter 
6=Bucket -- -- -- --

7=Vacuum -- -- -- --
8=Other -- -- -- --

-- -- -- --
Frequency: 
l=Monthly -- -- -- --
2=Quarterly -- -- -- --
3=Semi-Annual -- -- -- --
4=Annual 
5=Every Two Years -- -- -- --
6=Every Five Years -- -- -- --
7=Once Only -- -- -- --

-- -- -- --
~JRIORITY LEVEL: -- -- -- --
(Circle One; l=Highest, 5=Lowest) -- -- -- --

I 2 3 4 5 1999 © Wade & Associates, Inc, 



TELEVISION INSPECTION 
City of Bend, OR 

~",1.. b 
-1 

Line Segment: ( ) To ( t~ ) I 

Upstream Downstream 

Date Televised: _\_/:2.\ I~ Pipe Diameter: 
l.-\ ?, \' 

TV Tape No: '\ 
Date Reviewed: _\_\_1 J..:LJ ~ Invert Depth: Counter Start: 

Crew: :J,C , __ , 1>:L1'" Pipe Material: L\ Counter Stop: , 
E: eRe p 1:" P 'f\ '\-

1 =vcp, 2=pvc, 3=dip, 4=rcp, 5=cmp, 6=CIP, 7=Obg, 8=Other 
ISOI DOll Location: ""'" -),, __ " f~"V Total Footage: 

Surface Condition: OBSERVATIONS: 
-- Measure-

1 =Open Field 
ment from Observation Code: 

2=Street (Paved) 
Footage: Up/Down: 1 2 3 4 Comments: 

3=Street (Unpaved) 
4=Sidewalk 

(UID) 

5=Front Yard 0\ ~\~ \ 1\ LAS~I\\j -:jl;: 1> ~- I:: I "\ . - --I ~ 1 1 .r 
\ j ~~\ c5h> f \ ,_':0'\. f/\'\ 

'-"-' -- -- --
6=Back Yard 1'45 ~l '55 (L i'SI\0~_ 

, 
) 

7=Side Yard --
8=Building, Structure lJ/-ll!,p 7~(1)_ -- --
9=Street ROW \1\'1,-a..l~ :b:A[I'~_ -- --
lO=Other COlb -5/'6 ~L ---- -- --

Measurement: 
\91\ (J!)) (Vill'lO( -- -- --

=Estimated I Bio ()\\ A~'A~ \)?)tJ\ \-\ \lr4 F}\cA SWrleAI! -- i --- -- --
2=Scaled From Map I 

-- -- -- --
3=Tape Measure 
4=Surveyed -- -- -- --
5=Walking Wheel -- -- -- --

-- -- -- --

Maintenance Required: __ -- -- -- --
l=Flush -- -- -- --
2=Jet Flush 
3=PowerRod -- -- -- --

4=Root Cutter -- -- -- --
5=Vapor Rooter -- -- -- --
6=Bucket 
7=Vacuum -- -- -- --
8=Other -- -- -- --

-- -- -- --
Frequency: 
l=Monthly -- -- -- --
2=Quarterly -- -- -- --
3=Semi-Annual -- -- -- --
4=Annual 
5=Every Two Years -- -- -- --

6=Every Five Years -- -- -- --
7=Once Only -- -- -- --

-- -- -- --
,/RIORITY LEVEL: -- -- -- --
(Circle One; l=Highest, 5=Lowest) -- -- -- --

I 2 3 4 5 1999 © Wade & Associates, Inc, 



TELEVISION INSPECTION 
City of Bend, OR 

Line Segment: ( ,AL ) 1 To ( AI- ) ttl 
Upstream Downstream 

I /1.-1 / 1,"'--
" T Date Televised: Pipe Diameter: L TV Tape No: -----'--~ 

Date Reviewed: \ /' / 
-j Invert Depth: Counter Start: ---------

~- -" 4 Crew: j L \'4-,~ Pipe Material: Counter Stop: --._---,----,---,-----

Location: ~CA<: f'r{~ ~ -,.Jt~·· i J'rrt 
l=vcp, 2=pvc, 3=dip, 4-rcp, 5-cmp, 6-CIP, 7-0bg, 8=Otber l., ~I D q \I Total Footage: 

Surface Condition: OBSERVATIONS: 
--- Measure-1 =Open Field 

ment from Observation Code: 
2=Street (Paved) 

Footage: Up/Down: 1 2 3 4 Comments: 
3=Street (Unpaved) 

(UID) 4=Sidewalk 
:3 A/Vllt USjVtH °t~ -1 ,--

5=Front Yard - ;:yto -i \~ :::'~i ( f\r(~),A -- -- --
6=Back Yard q\j OE~ 1 
7=Side Yard -- -- --
8=Building, Structure ~ {a; om -- -- --

! 1"-" Lfl, ti\-' '" 9=Street ROW ~'. :4 (0 J,./ ' tt~~) __ -- --
lO=Other \[)3S\b~\\ f.\{Y]\\' _ \:)'6 rfl\-\ -Ii In C'rV:{ ~1;\ { j-2 t'l \... I,,, -- -- ~~ -' j 

lVIeasurement: -- -- -- --
'Estimated -- -- -- --

2=Scaled From Map -- -- -- --
3=Tape Measure 
4=Surveyed -- -- -- --
5=Walking Wheel -- -- -- --

-- -- -- --
lVIaintenanceRequired: __ -- -- -- --
l=Flush -- -- -- --
2=Jet Flush 
3=PowerRod -- -- -- --

4=Root Cutter -- -- -- --
5=Vapor Rooter -- -- -- --6=Bucket 
7=Vacuum -- -- -- --
8=Other -- -- -- --

-- -- -- --
Frequency: 
l=Monthly -- -- -- --
2=Quarterly -- -- -- --
3=Semi-Annual -- -- -- --
4=Annual 
5=Every Two Years -- -- -- --
6=Every Five Years -- -- -- --
7=Once Only -- -- -- --

-- -- -- --
_RIORITY LEVEL: -- -- -- --
(Circle One; l=Highest, 5=Lowest) -- -- -- --

I 2 3 4 5 1999 © Wade & Associates, Inc, 



TELEVISION INSPECTION 
City of Bend, OR 

Line Segment: ( ~'L ) ~ To (1\ L ) 
h 
-..J 

Upstream Downstream 

'uS 
\"1 

Date Televised: \ 1'4.1 I Pipe Diameter: TV Tape No: 

Date Reviewed: II I I q I_- Invert Depth: Counter Start: 

Crew: 
.\( ~ Pipe Material: tl Counter Stop: ~, , --' 

t r,.. !~~ n j\-+~ 
l=vcp, 2=pvc, 3=dip, 4=rcp, 5=cmp, 6=CIP, 7=Obg, 8=Other I 01(1 Location: -;-(.A£')~,;i 'It,,}1 \. \ Total Footage: lt1~ 

Surface Condition: OBSERVATIONS: 
-- Measure-1 =Open Field 

mentfrom Observation Code: 2=Street (paved) 
Footage: Up/Down: 1 2 3 4 Comments: 3=Street (Unpaved) 

4=SidewaIk (UID) 

q Jlrvlf\ \}f~VV\ \i: ·Ai ~~. ,5~~{\ ,-,t" ~~)tJ i' \{ e/'~\ 5=Front Yard \_f -- -- --
II - )'\ 

; 

6=Back Yard Q"V'j< 
.' 

7=Side Yard 
A·" •. j __ -- --

3Q':,-\ q, CL 8=Building, Structure -- -- --
9=Street ROW :;;U~ ~ -- -- --
lO=Other cllOS- 0Gl,5 \)f\C1S -- -- --
"''leasurement: 101 y D~ -- -- --

\D~~ oit,3 =Estimated -- -- -- --
2=Scaled From Map \o~i;5 =- ivQ3 Df\{:" ." 

-w,; \l".,[) -- ----.- --3=Tape Measure \12~41 D \ II b S ii;\t\' .~ t) .' fnct .SfA (',{ tv\ 
4=Surveyed -- -- -- J 

5=Walking Wheel -- -- -- --
-- -- -- --

Maintenance Required: __ -- -- -- --
l=Flush -- -- -- --2=Jet Flush 
3=PowerRod -- -- -- --
4=Root Cutter -- -- -- --
5=Vapor Rooter 
6=Bucket -- -- -- --
7=Vacuum -- -- -- --
8=Other -- -- -- --

-- -- -- --Frequency: 
l=Monthly -- -- -- --
2=Quarterly -- -- -- --
3=Semi-Annual -- -- -- --
4=Annual 
5=Every Two Years -- -- -- --
6=Every Five Years -- -- -- --
7=Once Only -- -- -- --

-- -- -- -- .-

rrtIORITY LEVEL: -- -- -- --
(Circle One; l=Highest, 5=Lowest) -- -- -- --

1 2 3 4 5 1999 © Wade & Associates, Inc. 



TELEVISION INSPECTION 
City of Bend, OR 

Line Segment: ( 5 -AI- ) _______ _ To ( 

Date Televised: , /~~ 

Date Reviewed: \ I /~~ 

Upstream 

Pipe Diameter: 

Invert Depth: 

Lt 2-' 

~2 ) i\ 
Downstream 

It 
TV Tape No: 

Counter Start: 

Crew: ']"c.. ' __ ---0' __ , 'BLI'>. Pipe Material: L\ Counter Stop: _______ _ 

Surface Condition: 
I =Open Field 
2=Street (paved) 
3=Street (Unpaved) 
4=Sidewalk 
5=Front Yard 
6=BackYard 
7=Side Yard 
8=Building, Structure 
9=Street ROW 
lO=Other ----

"1:easurement: 

---

-----
Estimated 

2=Scaled From Map 
3=Tape Measure 
4=Surveyed 
5=Walking Wheel 

Maintenance Required: __ 
l=Flush 
2=JetFlush 
3=PowerRod 
4=Root Cutter 
5=Vapor Rooter 
6=Bucket 
7=Vacuum 
8=Other ___ _ 

Frequency: _____ _ 
l=Monthly 
2=Quarterly 
3=Semi-Annual 
4=Annual 
5=Every Two Years 
6=Every Five Years 
7=Once Only 

1: .dIORITY LEVEL: 
(Circle One; l=Highest, 5=Lowest) 

12345 

l=vcp, 2=pvc, 3=dip, 4=rcp, 5=cmp, 6=CIP, 7=Obg, 8=Other r.;::','\l! I I! 11 

Total Footage: _'-_)\F_' ____ _ 

OBSERVATIONS: 
Measure-
ment from Observation Code: 

Footage: Up/Dowu: 1 2 3 4 Comments: 
(UID) 

-- -- -- --
-- -- -- --
-- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- -- , 

-- -- -- --
-- -- -- --

1999 © Wade & Associates, Inc, 



TELEVISION INSPECTION 
City of Bend, OR 

Line Segment: ( \\L ) 1-j To ( -f;" 2- ) 
Upstream Downstream 

Date Televised: 
\ 

/~DS I Pipe Diameter: q:L1' TV Tape No: 

Date Reviewed: q /~/ OJ Invert Depth: Counter Start: 

Crew: --'--' , t')t:r\. Pipe Material: ~ Counter Stop: 

to'CP 11{\ f Ii', 

l=vcp, 2=pvc, 3=dip, 4=rcp, 5=cmp, 6=CIP, 7=Obg, 8=Other ", 'J' 'i 

Location: c.~ "-_ .. ,,/ or: ,)) ~ Total Footage: 1ft") ',LJ" 

Surface Condition: OBSERVATIONS: 
-- Measure-1 =Open Field 

mentfrom Observation Code: 2=Street (Paved) 
Footage: Up/Down: 1 2 3 4 Comments: 3=Street (Unpaved) 

4=Sidewalk 
(DID) 

5=Front Yard 9 1\\1;1+1 I \,~}\~4,ji - Shl r t , \7) rtB'J1 
--"~ -- -- -- \",\.) 11\' ". 

6=BackYard \~ q lJe '\ rn I )lOY' 
7=Side Yard -' -"'- -- -- --

~1'L ()~\ f'Vi;'Y'(l( 
8=Building, Structure -- -- --
9=StreetROW Lilt f'l='L -- -- --
lO=Other L-12<l f{FL -- -- --
l'\1easurement: 

~SC)-5'{L l:lflC:t~_ -- -- t.-\\~ hl 
ldi, ql O~\\ nMH ~ "'lV1-\1 ~ ~. lnOl s;.urve/¥ =Estimated -- -- -- , • .:::, i 1. -; 

2=Scaled From Map -- -- --. --3=Tape Measure 
4=Surveyed -- -- -- --
5=Walking Wheel -- -- -- --

-- -- -- --
Maintenance Required: __ -- -- -- --
l=Flush -- -- -- --2=JetFlush 
3=PowerRod -- -- -- --
4=Root Cutter -- -- -- --
5=Vapor Rooter 
6=Bucket -- -- -- --
7=Vacuum -- -- -- --
8=Other -- -- -- --

-- -- -- --Frequency: 
l=Monthly -- -- -- --
2=Quarterly -- -- -- --
3=Semi-Annual -- -- -- --
4=Annual 
5=Every Two Years -- -- -- --
6=Every Five Years -- -- -- --
7=Once Only -- -- -- --

-- -- -- -- , 

... 1UORITY LEVEL: -- -- -- --
(Circle One; l=Highest, 5=Lowest) -- -- -- --

1 2 3 4 5 1999 © Wade & Associates, Inc. 



TELEVISION INSPECTION 
City of Bend, OR 

Line Segment: ( Pt"L ) '3 To ( fA,"", ) Z 
\ ~cL 

Upstream Downstream 
,I 4 ! / /'1 r- ~ Date Televised: , 

/ Pipe Diameter: TV Tape No: , ,--!,~~ 

Date Reviewed: " / iCi /07 Invert Depth: Counter Start: 

Crew: ,)" C , ,~~. Pipe Material: ~ Counter Stop: , 
1 =vep 2=pvc 3=dip 4=rcp 5=cmp 6=CIP 7=Obg 8=Otber 

OI'v Location: rca Sf Y:'1l) fl, }c ' , , , , , , Total Footage: '\pO \o! c, I ~\_. " 

Surface Condition: OBSERVATIONS: 

1 =Open Field 
Measure-
ment from Observation Code: 

2=Street (paved) 
Footage: UplDown: 1 2 3 4 Comments: 

3=Street (Unpaved) 
(UID) 

4=Sidewalk 
<1 ~l'I1++ \JSMH ~ - S+nyt(c, (~I"I 5=Front Yard wI! j~< i~{j\",-." ~/lj£ -- ---- -- } 

6=Back Yard Q:r~ CL ---- --7=Side Yard Lft-\- :zm Cm bf'tl'~ CL _ 8=Building, Structure 
9=Street ROW J51- "~5 eM (L DAC1S _ 
lO=Other JiS-~\Qo ,SKIi. fl'l\hoY -- ----

"Ieasurement: J,ti\,)-561 CM U::..... lytiC'.) -- --
=Estimated \.o!)(9 \ OS" t\rl.\;\- \)Stf\\'t *2 ::: bAo .sCAl ~-,~ -- -- ---- , 

2=Scaled From Map -- -- - --
3=Tape Measure 
4=Surveyed -- -- -- --
5=WaIking Wheel -- -- ----

-- -- -- --
Maintenance Required: -- -- -- --
l=Flush -- -- -- --2=JetFlush 
3=PowerRod -- -- -- --
4=Root Cutter -- -- ----
5=Vapor Rooter 
6=Bucket -- -- ----
7=Vacuum -- -- ----
8=Other -- -- -- --

-- -- -- --
Frequency: 
l=Monthly -- -- -- --
2=Quarterly -- -- -- --
3=Semi-Annual -- -- -- --
4=Annual 
5=Every Two Years -- -- -- --
6=Every Five Years -- -- -- --
7=Once Only -- -- -- --

-- -- -- -- . 
... KIORITY LEVEL: -- -- -- --
(Circle One; l=Highest, 5=Lowest) -- -- -- --

I 2 3 4 5 1999 © Wade & Associates, Incc 



TELEVISION INSPECTION 
City of Bend, OR 

Line Segment: ( ) To ( -1=\1- ) \. 
Upstream Downstream 

Date Televised: :1.>4 0--__ 1_,_, ,,_1_1 I'::;,. Pipe Diameter: '3 
(.,d TV Tape No: ~ 

Date Reviewed: __ I /'1 I ,--'l ' I Invert Depth: Counter Start: 

Crew: 3C. , ,--,~ Pipe Material: LJ Counter Stop: 

.£ (J2, ~.(1j'\,}'!~J-'I 
l=vcp, 2=pvc, 3=dip, 4=rcp, 5=cmp, 6=CIP, 7=Obg, 8=Other q i3 li 

Location: Total Footage: 

Surface Condition: OBSERVATIONS: 
-- Measure-

1 =Open Field 
mentfrom Observation Code: 2=Street (paved) 

Footage: UplDown: 1 2 3 4 Comments: 3=Street (Unpaved) 
4=Sidewalk (UID) 

5=Front Yard 0 AlNlti \1\ S Mtt::lt: L -5+Ct (-1 ,Sl\fV~vi -- -- --
6=BackYard () -'130 CL ~ eM Li gh t clJp:§i\- - Tn,Ll~\! 
7=Side Yard --

43i1 1 O'\t1 ~- DS~tt .w I ~ fl\ d,::;UJ\f~/tAr-i 
8=Building, Structure -- -- , 
9=StreetROW -- -- -- --
lO=Other 

-- -- -- --

l\feasurement: -- -- -- --
=Estimated -- -- -- --

2=Scaled From Map -- -- -~, --
3=Tape Measure 
4=Surveyed -- -- -- --
5=Walking Wheel -- -- -- --

-- -- -- --
Maintenance Required: __ -- -- -- --
l=Flush -- -- -- --
2=JetFlush 
3=PowerRod -- -- -- --
4=Root Cutter -- -- -- --
5=Vapor Rooter 
6=Bucket -- -- -- --
7=Vacuum -- -- -- --
8=Other -- -- -- --

-- -- -- --Frequency: 
l=Monthly -- -- -- --
2=Quarterly -- -- -- --
3=Semi-Annual -- -- -- --
4=Annual 
5=Every Two Years -- -- -- --
6=Every Five Years -- -- -- --
7=OnceOnly -- -- -- --

-- -- -- -- , 

... KIORITY LEVEL: -- -- -- --
(Circle One; l=Highest, 5=Lowest) -- -- -- --

1 2 3 4 5 1999 © Wade & Associates, Inc. 





 

 

Appendix G 

CCTV DVDs 



Table 1-1 
Recommended System Improvement Cost Summary 
Fully Deteriorated Host Pipe 

Part Description of Improvements 

A Annual Cleaning and Maintenance Program 

Total Annual Maintenance 

B Immediate Maintenance 

C Pipeline Rehabilitation/Renewal for Priority 1 Work 

D Pipeline RehabilitationlRenewal for Priority 2 Work 

E Pipeline RehabilitationlRenewal for Priority 3 Work 

Subtotal 

Engineering (15%) 

City Administration & Legal (10%) 

Subtotal 

Contingency (30%) 

Total Excluding Part A - Annual Maintenance 

Table 1-2 
Recommended System Improvement Cost Summary 
Partially Deteriorated Host Pipe 

Part Description of Improvements 

A Annual Cleaning and Maintenance Program 

Total Annual Maintenance 

B Immediate Maintenance 

C Pipeline Rehabilitation/Renewal for Priority 1 Work 

D Pipeline Rehabilitation/Renewal for Priority 2 Work 

E Pipeline Rehabilitation/Renewal for Priority 3 Wark 

Subtotal 

Engineering (15%) 

City Administration & Legal (10%) 

Subtotal 

Contingency (30%) 

Total Excluding Part A - Annual Maintenance 

l'amany 
FuUy Deteriorated Deteriorated Cost 
Cost Estimate ($) Estimate ($) 

$98,000 $98,000 

$98,000 $98,000 

$30,000 $30,000 

$2,288,000 $1,882,000 

$2,385,000 $1,852,000 

$866,000 $674,000 

$5,569,000 $4,438,000 

$835,000 $666,000 

$557,000 $444,000 

$6,961,000 $5,548,000 

$2,088,000 $1,664,000 

$9,049,000 $7,212,000 

Partially Partially 
Deteriorated Cost Deteriorated Cost 

Estimate ($) Estimate ($) 

$98,000 $98,000 

$98,000 $98,000 

$30,000 $30,000 

$1,882,000 $1,882,000 

$1,852,000 $1,852,000 

$674,000 $674,000 

$4,438,000 $4,438,000 

$666,000 $666,000 

$444,000 $444,000 

$5,548,000 $5,548,000 

$1,664,000 $1,664,000 

$7,212,000 $7,212,000 



Table IV-1 

Recommended Impeimentation Plan 

Year2-7, 
Part Description of Improvements Yeal' I Average $ YearS Year 9 Year 10 

A .4.nnual Cleaning & Maint. Program $98,000 $109,000 $124,000 $78,000 $40,000 

B ' Immediate Maintenance $30,000 

C Pipeline Rehabilitation Priority I 'IN ork $2,898,000 

D Pipeline Rehabilitation Priority 2 Work 53,112,000 

E Pipeline Rehabilitation Priority 3 Work $1,164,000 



City of Bend, OR 

Preliminary Redo 
Review Request 

Basin Up Up Manhole Basin On Down Manhole (YIN) Date Redo Reason Notes 

A2 39 A2 38 , 

A2 38 A2 37 
A2 37 A2 36 
A2 36 A2 35 
A2 35 A2 34 
A2 34 A2 33 
A2 33 A2 32 
A2 32 A2 31 
A2 31 A2 30 I 

A2 30 A2 29 
A2 I 29 A2 28 
A2 28 A2 27 
A2 27 A2 26 
A2 26 A2 25 
A2 25 A2 24 
A2 24 A2 23 I , 
A2 23 A2 22 
A2 22 A2 I 21 
A2 21 A2 20 
A2 20 A2 19 
A2 19 A2 18 I 

A2 18 A2 17 
A2 17 A2 16 
A2 16 A2 15 I 
A2 15 A2 14 
A2 14 A2 13 
A2 13 A2 12 
A2 12 A2 11 
A2 11 A2 10 
A2 10 A2 9 
A2 9 A2 8 
A2 8 A2 7 
A2 7 A2 6 
A2 6 A2 5 
A2 5 A2 4 I 
A2 i 4 A2 3 
A2 3 A2 I 2 ! I 
A2 2 A2 ! 1 ! I 

Wade and Associates Inc. 



APPENDIX A: CCTV REVIEW Yeoman Interceptor 

City of Bend, OR 

I-'Ipe I-'Ipe 
Upstream Downstream length Diameter Pipe Date 
Manhole Manhole (ft.) Feet Televised (in.) Type Crew#: Televised Tape No: Observations: Notes 

A2-39 A2-38 706 706 42 RCP JC 1/24/2005 1 SRI, DAGS, SSS (79'), CC (538') 
A2-38 A2-37 621 621 42 RCP JC 1/24/2005 1 TBI (129'), SRI, DAGS 
A2-37 A2-36 781 781 42 RCP JC 1/24/2005 1 SRI, DAE (182', 549'), SSS (763') 
A2-36 A2-35 384 384 42 RCP JC 1/24/2005 1 SRI, SSS (24') As-Built Drawings indicate 3S" pipe 
A2-35 A2-34 591 591 42 RCP JC 1/24/2005 1 SRI, SSS (33'), DAGS, DAE (231') As-Built Drawings indicate 30" pipe 

Limited visablily due to steam As-Built 
A2-34 A2-33 505 505 42 RCP JC 1/25/2005 1 DAGS, SRI Drawings indicate 3S" pipe 

Limited visablily due to steam As-Built 
A2-33 A2-32 338 338 42 RCP JC 1/25/2005 1 SRI, DAGS Drawings indicate 3S" pipe 
A2-32 A2-31 399 399 42 RCP JC 1/25/2005 1 SRI, DAGS As-Built Drawings indicate 3S" pipe 
A2-31 A2-30 217 217 42 RCP JC 1/25/2005 1 SRI, DAGS As-Built Drawings indicate 3S" pipe 
A2-30 A2-29 150 150 42 RCP JC 1/25/2005 1 SRI, DAGS As-Built Drawings indicate 3S" pipe 
A2-29 A2-28 589 589 42 RCP JC 1/25/2005 2 SRI, DAGS As-Built Drawings indicate 30" pipe 
A2-28 A2-27 480 480 42 RCP JC 1/25/2005 2 SRI, DAGS As-Built Drawings indicate 30" pipe 
A2-27 A2-26 330 330 42 RCP JC 1/25/2005 2 SRI, DAGS As-Built Drawings indicate 32" pipe 
A2-26 A2-25 377 377 42 RCP JC 1/25/2005 2 SRI, OBJ (53', 258', 306') As-Built Drawings indicate 3S" pipe 
A2-25 A2-24 225 225 42 RCP JC 1/25/2005 2 OBJ (Repeated from 103'-214'), SRI As-Built Drawings indicate 3S" pipe 
A2-24 A2-23 759 759 42 RCP JC 1/25/2005 2 SRI, RFL, RFB, OBJ (Repeated from 126' - 741') As-Built Drawings indicate 3S" pipe 
A2-23 A2-22 420 420 42 RCP JC 1/25/2005 2 SRI, RFL, RFB, DAE (308', 378'), DAGS, OBJ (385') As-Built Drawings indicate 3S" pipe 
A2-22 A2-21 342 342 42 RCP JC 1/26/2005 2 SRI, RFL, CL (87'-95'), DAGS As-Built Drawings indicate 3S" pipe 
A2-21 A2-20 618 618 42 RCP JC 1/26/2005 2 CL (32'-47'), DAGS, SRI Limited visablily due to steam 

Survey Abandoned at 490'09" due to 
A2-20 A2-19 N/A 491 42 RCP JC 1/26/2005 3 OBJ (106'), MSA debris under water line 
A2-19 A2-18 506 506 42 RCP JC 1/26/2005 3 
A2-18 A2-17 656 656 42 RCP JC 1/26/2005 3 DAGS, RFL 
A2-17 A2-16 168 168 42 RCP JC 1/26/2005 3 
A2-16 A2-15 638 638 42 RCP JC 1/26/2005 . 3 SRI, DAGS, RFL 
A2-15 A2-14 275 275 42 RCP JC 1/26/2005 3 DAGS, CM (123'-272') As-Built Drawings indicate 3S" pipe 
A2-14 A2-13 496 496 36 RCP JC 1/26/2005 3 CM (11'-150'), DAGS, CL (209'-218') 
A2-13 A2-12 811 811 36 RCP JC 1/26/2005 3 SRI, DAGS, RFL, OBJ (620') 

A2-12 A2-11 413 413 36 RCP JC 1/26/2005 3 CL (26',39'-43',131'-158',184'), OBJ (86', 258'), DAGS, SRI 
A2-11 A2-10 668 668 36 RCP JC 1/26/2005 3 SRI, CL (15',104'), DAGS, OBJ (98', 546'), RFL 
A2-10 A2-9 751 751 36 RCP JC 1/27/2005 4 SRI, DAGS, CL (580'-741') 
A2-9 A2-8 500 500 36 RCP JC 1/27/2005 4 CL (8'-29',54'-62'), DAGS As-Built Drawings indicate 42" pipe 
A2-8 A2-7 750 750 42 RCP JC 1/27/2005 4 CL (145'-155',510'-518'), OBJ (691'), DAGS 
A2-7 A2-6 636 636 42 RCP JC 1/2712005 . 4 OBJ (80', 96'), DAGS 
A2-6 A2-5 694 694 42 Rep JC 1/27/2005 4 DAGS, CL (39'-48'), OBJ (215', 674', 683') 
A2-5 A2-4 505 505 42 RCP JC 1/27/2005 4 DAGS, CL (25'-78', 177'-206',255'-448') 

CH2M HILL Project No. 366055 - Yeoman Interceptor Study Page 1 of 2 
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APPENDIX A: CCTV REVIEW Yeoman Interceptor 

City of Bend, OR 

~Ipe ~Ipe 

Upstream Downstream Length Diameter Pipe Date 
Manhole Manhole (ft.) Feet Televised (in.) Type Crew #: Televised Tape No: Observations: Notes 

A2-4 A2-3 689 689 42 RCP JC 1/27/2005 4 OBJ (149', 272'), RFL, DAGS 

A2-3 A2-2 606 606 36 RCP JC 1/27/2005 4 CL (23'-30'), CM (44'-230', 251'-285',293'-558'), DAGS, SRI 
AL-2 A2-1 430 4JO Jo RCP JC 1/27/2005 4 iCM (0'-430'). DAGS 

Total: 19,024 19,515 

PACP Codes Note: Manhole 20 is buried. 

UMH: Upstream Manhole RFB: Roots Fine Barrel All OBJ observations are minor debris in joint. 
DMH: Downstream Manhole SRI: Surface Roughness Increased There is some uncertainty in pipe diameters between the videos and as-builts. 
CC: Circular Crack SSS: Surface Spalling 
CL: Longitudinal Crack DEA: Deposits Attached Encrustation 
CM: Crack Multiple DAGS: Deposits Attached Grease 
OBJ: Object wedged in joint TBI: Break In/Hammer intruding 
RFL: Roots Fine Lateral MSA: Survey Abandoned 

CH2M HILL Project No. 366055 - Yeoman Interceptor Study Page 2 of 2 



A2 

A2 

A2 

A2 

Nothing 
Replace 
Point Repair 
CIPP 

24 

12 

6 

A2 

A2 

A2 

Wade and Associates Inc. 

Diameter LlnelD 

23 

Pipe 
Length 

694 

Feet 

694 

City of Bend, OR 

Pipe 
Diameter 

42 

Pipe 

RCP JC 

Date Televised No: Comments: 

1/27/2005 4 

11/15/2012 



APPENDIX B: REHABILITATION RECOMMENDATIONS FOR YEOMAN INTERCEPTOR 

City of Bend, OR 

Upstream Downstream 
Manhole Manhole 

Pipe 
Length 

(ft.) 
Feet 

Televised 

Pipe 
Diameter 
(in.) (1) 

ANNUAL MAINTENANCE PROGRAM RECOMMENDATIONS 

MAINTENANCE RECOMMENDATIONS 

Pipe 
Type Crew#: 

Date 
Televised Tape No: Comments: Observations: Recommendation 

Priority 
Repair 

Estimated 
Rehab Cost 

(2) 

r----~----c- r-------~-----~- ---------------- ------------ -------- ---------- ---------- i--;----~~~----c--------------------------- ----------~------------- ------------------------------- c=------_---------------------- ------ ------------
A2-17 A2-16 168 =t 168 42 RCP JC 1/26/2005 3 Do Nothing 0 $0 

A2-19 _ _ ~~ ______ ~Q~_ -----~Q~---- --!~---- RCP f--~g- _f-~!?~!~QO~~f__--~-- -SUrVeyAbcindoned -at490'09ilduetodebris -OB](1-06'), MSA---------- ~~a~~lg\~;ning~--Reccfv.-- _____ 9 ______ ---!~--
A2-20 A2-19 N/A 491 42 RCP JC 1/26/2005 3 under water line Raise MH A2-20 to grade 0 $30,000 

MAINTENANCE TOTAL 1,165 3 $30,000 

------=--=---=--===c---------- ----- -~------------- ------------ -----~------------ --------------------------------------~-----------------~-----------------------------------~--~-------------------- ----------~----~-------------

PRIORITY 1 RECOMMENDATIONS --------------- ----------------~--- -~--------- -------~- -~-----------~--- -_--------- --~-------- -----------~----- ----------------- ----------------------~-------------------- r=-c--------------------------- --------------------------- ----------------------------
A2-2 A2-1 430 430 36 RCP JC 1/27/2005 4 CM (0'-430'), DAGS CIPP 1 $97,000 ,------------------------ --------------~ -------------------- --------- -------------- --------- ---------------- ------------------------------ rcT(23'-30')-:-CM (44'~230i:251 '=-285' ,-~----~----- ----------- --- - ------ ----------

A2-3 A2-2 606 606 36 RCP JC 1/27/2005 4 293'-558'), DAGS, SRI CIPP 1 $136,000 
----- _________ --------~---~ ---------------------~------------- ---~------------- ----------- -~~----~----------- -------------------- -------------------------------------------- -=--~------~----------~------ --------- f----------------

A2-4 A2-3 689 689 42 RCP JC1/27/2005 4 OBJ (149', 272'), RFL, DAGS CIPP 2 $224,000 
- --------- ------------------- ----r-------------- - -------------- '-------- ~----------- -------------+------------------ -----~-~--~------- -----~----~-------------------- ------------------------ --------------------------------- f---------

DAGS, CL (25'-78', 177'-206', 255'-
A2-5 A2-4 505 505 42 RCP JC 1/27/2005 4 448') CIPP 1 $164,000 

------------- ------------------- -------------~- -------------~-~-r_ ,----~--- --------~--- ------------------------ -- - --------- -------- ------------------------------- --- -----------------r_---------- r----------
DAGS, CL (39'-48'), OBJ (215', 674', 

A2-6 A2-5 694 694 42 RCP JC 1/27/2005 4 683') CIPP 1 $226,000 r---------- r------------- --------- --------------- ---------- ------ - ------ -------------------------------------------- --- -------------------------- -----~--------------------------- -------
____ ~:!_____ A2-6 _ 636_~_ ------~~§-----r_----~!!--- __ R9~ __ }_<:~____ _1!?fl~QO~ _____ .'L __________________________________________ ~ OBJ_t~~_~J,J2t.9_~_______ __ ~ ___ g!E'~ ____ ~_____ ___________ ~_______1207 ,Q_OQ_ 

CL (145'-155',510'-518'), OBJ 
A2-8 A2-7 750 750 42 RCP JC 1/27/2005 4 (691'), DAGS CIPP 1 $244,000 

- - - ----f-- - --- --- --- ---- - ----------~ --~-------~ ------------------------~-------~------------- ------------------------ -------------------------- r-------1----------
A2-9 A2-8 500 500 36 RCP JC 1/27/2005 4 As-Built Drawings indicate 42" pipe CL (8'-29',54'-62'), DAGS CIPP 1 $113,000 

--,---c-~-----I-----:-=-::--~- ----- --r-- --~ ---I- -------- '---c--------- -~------ ----------------------- -:-c-----~---------------------~--- =---------------------'---c-------------- f-----------
A2-10 A2-9 751 751 36 RCP JC 1/27/2005 4 SRI, DAGS, CL (580'-741') CIPP 1 $169,000 

f------------ f__----------------- ------r-- ---------- --------- ----------------- ---------~--~- c---------- ------------------~------ ----------------------------------- ------~---------------- ----------- -----------
SRI, CL (15',104'), DAGS, OBJ (98', 

A2-11 A2-10 668 668 36 RCP JC 1/26/2005 3 546'), RFL CIPP 1 $150,000 
-----------~-- c--- ----------- ------------------------------- ----------------f-------- --------- ~--------- ---------------------------------------------------------------- CC(26'~39! :4-3'~-131': 158', 1-84'),----~ ------------------------~-- --~------- ---------------

A2-12 A2-11 413 413 36 RCP JC 1/26/2005 3 - OBJ (86" 258'), DAGS, SRI CIPP 1 $93,000 
r----- - -----1---------------- f------------- -----::.- ------------ ---------------.:;:- --------------- ------------ ----~----------- --------~----------- ------------------------------------ -------~-------------------- ---------- -- ------------

A2-13 A2-12 811 811 36 RCP JC 1/26/2005 3 SRi, DAGS, RFL, OBJ (620') CIPP 2 $182,000 
------- -----------~-- --------------- ------------- --------------------- - -------- ------- ---------- --------------------------------------- --------------------- ------~~--------~------- ------------ -----------

CM (11 '-150'), DAGS, CL (209'-218') 
A2-14 A2-13 496 496 36 RCP JC 1/26/2005 3 CIPP 1 $112,000 

--A2::T5----A2~14~---- ---27-5--- -----275----- ~- ··-42----- -Rep --JC-- -1726/206-er --~-3-----· As-Built Drawings Indlcate36"plpe---- -EiAGS,-CM(1-23'-27-2')------------- cTpp-------.----------- ---T-------$89,Oo6---

PRIORITY 1 BYPASS PUMPING $82,000 
PRIORITY 1 SUBTOTAL 8,224 14 $2,288,000 

PRIORITY 2 RECOMMENDATIONS 

~~rF ~-. ~~~-- ~-~~f . -~:~ i-- i}-- . ~~, --+~ H;r,¥o~;--}- .. · L~~!~~i15ia~o/,;~~7n!l;c'J~j6"Pipen-. ~W~f.?t:f-ra~~95~~5-AGS .... -~:~: .. ---------- ~ ~1 ·-~r~H~~·· 
---------------- ----------------- ----------~--~---------------- ------------------------ --------------- --------------- --------------------r------------------~----------------I--=.----------------~----------------~- -------------------~---------~----- ----~-----------

SRI, RFL, RFB, DAE (308', 378'), . 
A2-23 A2-22 420 420 42 RCP JC 1/25/2005 2 As-Built Drawings indicate 36" pipe DAGS, OBJ (385') CIPP 2 $137,000 

-----------~--- '-------- -------- ~----------- --------~----~ ------ --------- ----------"----- ~------------- ----------------~-----------------------------~ '------------------------------- ----------- -------------------------------------------- - ------------

CH2M HILL Project No, 366055 - Yeoman Interceptor Study Page 1 of 2 



Upstream Downstream 
Manhole Manhole 

APPENDIX B: REHABILITATION RECOMMENDATIONS FOR YEOMAN INTERCEPTOR 

City of Bend, OR 

Pipe 
Length 

(ft.) 
Feet 

Televised 

Pipe 
Diameter 
(in.) (1) 

Pipe 
Type Crew#: 

Date 
Televised Tape No: Comments: Observations: Recommendation 

SRI, RFL, RFB, OBJ (Repeated 

Priority 
Repair 

Estimated 
Rehab Cost 

(2) 

A2-24 ~_A2~-2_3___ _ ___ 7_5~ ___ f_---7-5-9--__t_------4-2-------~£----~~--- ~~2005 ____ __ ~______~E>_=~LJil~Draw!rlfL~Jnd!~CI~~'~pip~ __ ~ ___ f!"9_rt1_1?~'-=-Z1TI _________________ glPP ________ ~_____ _ __ ~_____ r-$2~Z, 000_ 
'OBJ (Repeated from 103'-214'), SRI 

A2-25 A2-24 225 225 42 RCP JC 1/25/2005 2 As-Built Drawings indicate 36" pipe CIPP 2 $73,000 
--------------------~----- ----------- ------------------------~I_----- ~-~------- ~c_--------.c_ --------------- ---------------~-------~----------------------- c-:------------------------------~------- ------------------- ----------- --------

A2-26 A2-25 377 377 42 RCP JC 1/25/2005 2 As-Built Drawings indicate 36" pipe SRI, OBJ (53', 258', 306') CIPP 2 $123,000 
---~---------------------- ----------- -----------r----------i-=---------- ---------------~~c----~~- --------------------- --------------------------------------------------- --------_ -------------------------------------------------------------- ----------

A2-35 A2-34 591 591 42 RCP JC 1/24/2005 1 As-Built Drawings indicate 30" pipe SRI, SSS (33'), DAGS, DAE (231') CIPP 2 $192,000 
--~---I-~ -------------------------- ----------- ---------- ---------~- ----~----- ~;--------- --------- ----c--:--------------------------------~ ---- -----~--------------------------------------------- - ---- ------------- ---------

A2-36 A2-35 384 384 42 RCP JC 1/24/2005 1 As-Built Drawings indicate 36" pipe . SRI, SSS (24') C!PP 2 $125,000 
--------------- --------------------- ------------ ------------f-------------------~-- ----------------- --- - - - -------------- ------------------ ---------------------------------------~------------------ ---------------------------------------------- ------------- ----- -------- ---------c---

A2-37 A2-36 781 781 42 RCP JC 1/24/2005 1 SRI, DAE (182',549'), SSS (763') CIPP 2 $254,000 
f---A2=3S- --A2=37---- ---62-1----621-- ---42----RCP-----JC----17241200S-------1 -------------------------------------------- TsT(12-9'), SR[DAG-S--·------~ CIPP, RemovelntrudtngTap ----2- -~62,000 
--A2~39- ----A2---::3"8---- ----'706-- ----706 42 RCP JC---i7241:26os------1----~----------------------------- SR~DAGS,-SSSC79'):__CC(538')----CfPp-------------------------2----m-§;oo1f-
PRIORITY 2 BYPASS PUMPING $71,000 
PRIORITY 2 SUBTOTAL 7,118 13 $2,385,000 

PRIORITY 3 RECOMMENDATIONS 
------------ ,------------------,-------~---------- ------------- -------=c=--,--------- ------ -------------- ------------------------~------------~----------- ,------------------------------------,------.----------------------------1- ----~~ -------------------
f---_~~ __ ?L ___ r___---~?---2~-- ____ }~2 ____ ~--- 330 _____ 42 _____ ~fF>---~c;---. 1/2~i?005 f_------.?-----As-~LJi~J2@-~i!l~}1l5!i£ate 32"r~ip_~_ .. __ . SR~Q_A~? _________________ rSlP~ _________________ ~_____!107,~00 __ 

A2-28 A2-27 480 480 42 RCP JC 1/25/2005 2 As-Built Drawings indicate 30" pipe SRI, DAGS CIPP 3 $156,000 
------------- -- -~----------f__------- f_---- ~------ --------- f---:--;-_-~~-- -------------- --------------- ------------------~---------- -------------------------------~--- -----~---- ----------------- ----- -------------

A2-29 A2-28 589 589 42 RCP JC 1/25/2005 2 As-Built Drawings indicate 30" pipe SRI, DAGSCIPP 3 $49,000 
. '-------------- ------- -------.------------1---------- -------------- ~-------:c_____ ---------- ---:----------=-- ----------------f-.---------------~--~---~-----------~--- -------------------------------- --------------------------- ------------ ~----------

A2-30 A2-29 150 150 42 RCP JC 1/25/2005 1 As-Built Drawings indicate 36" pipe SRI, DAGS CIPP 3 $49,000 
---------- ------------- ------~- --------- ------------- ------ 1--------------- ----------------f----------r--;-------~-------------~------------------ ~-----------------~--~-------- ---------~------------------ -------------- ---~------------

A2-31 A2-30 217 217 42 RCP JC 1/25/2005 1 As-Built Drawings indicate 36" pipe SRI, DAGS CIPP 3 $71,000 r----------- ----------------- ------~- ---------------- --- -------------- ---------- -.---------------------------~------------------------------------------------------- ------------ ---------------- ---------------------------------~----~- ------- ---------- ---~-~-----
A2-32 A2-31 399 399 42 RCP JC 1/25/2005 1 As-Built Drawings indicate 36" pipe SRI, DAGS CIPP 3 $130,000 

--------- ----------- ------------- --------------- -----I---------------~ ------- ------------ --------~--c---------------------------- -- -------------------------------- ----------------~-------- ------- ----------
Limited visablily due to steam As-Built SRI, DAGS 

A2-33 A2-32 338 338 42 RCP JC 1/25/2005 1 Drawings indicate 36" pipe CIPP 3 $110,000 
------------- ~------------- ---------~ ------- --------1---- ---- --------- ------ ---~---------- -------------------~-------------------------- ;:=-c------------------------------~ -------~------------- -~----- ----------

Limited visablily due to steam As-Built DAGS, SRI 
A2-34 A2-33 505 505 42 RCP JC 1/25/2005 Drawings indicate 36" pipe CIPP 3 $164,000 

PRIORITY 3 BYPASS PUMPING $30,000 
PRIORITY 3 SUBTOTAL 3,008 8 $866,000 

19515 • 
TOTALS (3) $5,569,000 
ENGINEERING (15%) $835,000 
CITY ADMINISTRATION AND LEGAL (10%) $557,000 
SUBTOTAL $6,961,000 
CONTINGENCY (30%) $2,088,000 
TOTAL REHABILITATION BUDGET COST (3) $9,049,000 

(1) Pipe diameters from CCTV DVD's and logs (there IS 

(2) Rounded to nearest $100 PACP Codes Used in CCTV Review 

(3) Does not include Annual Maintenance Program UMH: Upstream Manhole RFB: Roots Fine Barre! 
DMH: Downstream Manhole SRI: Surface Roughness Increased 
CC: Circular Crack SSS; Surface Spaliing 
CL: Longitudinal Crack DEA: Deposits Attached Encrustation 
CM: Crack Multiple DAGS: Deposits Attached Grease 

. OBJ: Object wedged in joint TBI: Break In/Hammer Intruding 
RFL: Roots Fine Lateral MSA: Survey Abandoned 
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APPENDIX B 
CITY OF ARCADIA, FLORIDA 
SANITARY SEWER CCTV PROGRAM 

i BrOKen ! expose a 
Pipe Dia Pipe Circular Fracture Long A9.gregate I Off Set ! Repair 

US MH : OS MH i Televised: {in.} Type Voids Cracks Pipe Cracks Sag: Spalling Joint Roots Obst. Comments: Condition : Recommendation Priority 
Feet 

Pipe Replacement I 
Unit lotal Number: 

Replace i Replace of Point: 
Cost Cost Repairs : 

39 38 706 42 RCP -+C~IP:-::P,....",.--,-,.-,-..."...--=_--+_.;;.2-+-__ _+_-_-+-----l 
38 37 621 42 RCP ---=:C==-==-i----==--::--- '-~==-~-~=' __ ~===_.,=__=__=__=_=_~==-===-i=_==_=-==~_=::=-=-~===-=:==-==-=---==~-=:=-==·==.:--====:=====-:=.-==~.~----+:C~I p~p=""...:C::.::u:..;.t ~ln:..;.tr.;::ud=.:i.:.:.ngoz.....:...Ta::!p=--_+____::2-+_--_+--__iI__-__I 
37 36 781 42 RCP __ J _____ +--___________ ~-----.-.+__---.---.--.----------~, __ . ____________ ;.. _____ . ____ . ______ . ___________ ._ .. __ .. _._~-.---.---~C~IP~P~------1__-=2:.-_+_--_I_--__+--__I 
36 35 384 42 RCP I ,., • I I CIPP 2 35 34 591 42 RCP: --. -------~, ____ . ___ -L. __ . _______ -'-______ ~.______ ---r-----.----t-----.------j-----~-------.-----------.-----------·--..:...·------+~C7.:IP:;;:P:;--------t---02-t---+---+---I 

34 33 505 42 RCP f----.;..-----------.. ·--.. -j .. ---·--·--~·-------' ------·-·-,--------1 -------j---.-.-.-,---.. --- .. -----------------.----------------------.------- CIPP 3 
1--.;;:.;~+_::_:___+-~:_;;___1r__;;::_+_~;:;=;_,--.. -.. --- -~------------f--- ..... ---'-.--."-----.---~--.----~: --... ------!--.--. ·------·---·---E~------__if__;:__l---_+_--_+--__l 

33 32 338 42 RCP, , " . I _+.C~I;,;.PP:::_--_---+__:::3~_f_-_ _+---!_-__l 

H ~~ ~!~ :~ ~RgC:PP .• --~, :==---=-r .... ~- ··~,,=-~-=-I=-,~1=;c~~=f=-==i== -=~~-~~-===~~~--=====~!-==·-·--·--·tcg:-;;!::P:::;:P:::---------t---::-~-+----t---_t----; 
29 28 589 42_____"-___ ._. __ .,. __ .. __ ... _____ ~, __ " __ . ____ . __ -' _____ . .--c.--.. ---------------------.-- .. ___ .. ___ . ______ ~:::;:::_------_+___:3,__+_--_+_--_+--_I 

;~ ~~ ~~~ :; ~g~ --_-==-~j_=_===--t-=~=--l..==-====-_~===:-- i_=--=-_-=~:==i==__=__~== • _-~~=-_==_l...... __ -=-= ! =~-_=====:==___=====-====~_+_.-__ -_-._.-.. __ --._-.. +g~::;:::::;:::~-------+--=-; -1----+---_+_--_1 

26 25 377 42 RCP ________ .;... _______ .....:.. ______ .----~---: _______ _+--------_+_-____ ._. ___ . ____ . ____ J __ .. __ .... ____ ~--.--... -.-... --.-.. -~--... -----... ----------.-------..... _._ .... __ .. ____ ----.... ---t-:::-C-;;::IP:-.:P,__------t---'::'2-+---_+_---+----i 
;~ ~~ ;~~ :; ~g~ .----.-.---------~--------~-- ------j----.---~.------;------+- -.. --.-.. --~-------... -----.-.. ---.- . ------.. -.-----.------------.----------.--.---.----- .. tg:_;;:~:::;~:::----------l--'::~:--+----+----+---I 
23 22 420 42 RCP .--~-----.. ---.. -.. , .. ---------------. ....~---! I • ___________ ~____ CIPP 2 
22 21 342 42 RCP, . i': -r.C~I;:::::PP;::-------t-.;;.2-t---+---+-----; 

21 618 42 RCP· . j 1 ! '. i CIPP 2 
19 491 42 RCP ----------------~---------+H~e~a~3~~C~le-a-n~in-g,,~R~e~C~C=T~V~~O~-t-----t---+----~ 

19 18 506 42 RCP Do Nothing 0 !---;..::,.---+---=-::--t--::-::,.:--t--;:::--t-';::R'::::C:O;:;P-'-- ---- .. --··T----·---- ..... --.-,---.. -----.--.. -- .... -- ---- ------------.----.-c----.---,--- .. --------- .. --.---..... ----------.. ---.. ---------. -------·---··r:C::-:'I=PP='""'---''''-----+---::---t----l----I-----1 
18 17 656 42 ___________ ._'-_____ . __________ .. ___________ 1-.___ .... _______ , ______ .. ______ . ___ . ______ . __________ .. _ .. _. _____ .----.. ~------------t:~~_:_:_-----_+___=2::__+_--_t----+_-___; 
17 16 168 42 RCP ' ____ . _______ ... ..._ .. ______________ ! ________ ._. ___________________ .. ___________________ _ ___ . _____ . .;....... ____ +D::-o:'=;N:"-ot:.;.;h:.;.;i0.>i!.-g ____ _t_--:O:---t-----+---+_---l 
16 15 638 42 RCP. '.. -J-:C:7:'P~P=__-__ ---+_---'72-+_--_I__-__I __ --; 15 14 275 42 RCP i ---T--· .. ---'--.. -------·~---------.. -"------·-. , ,---:------T-------------------------------------------·-".-------. r.:C~IP:::P=__--_---+____;.1-+_--_I_--__i--__l 

~ ~ ~; :;~ ;~ ~g~-------===I==~--~=~{~~~=--===:=~_-~_~===j~~_~~==~~---=--~--·--:~--=- ... r-==-~=~--F=~~---:=--"--=--~=-====-=--=:=-==~===----.--=~=-==~~ __ =~~-=--=====;--=--==---1--=g7.:::=~:::--------+----i-~ -+_--_+_----+-----l 
12 11 413 36 RCP ___________ . _________ ' __________ 1.. ______ ; ____ J ____ :.. ______ ~--.--~.------------------------~------.---.. ------.-j-=C7.:'P:::;P:::__------_t____i_-+_---t----t-----l 
11 10 668 36 RCP. .----... ------... -.------.-.. ----........ -~-----~- --~--------------- -.----.. ---. ---.. --.. ---------~------~---I-:::C:_::IP::::P:___-----+__7_-t_--+_--__+_-__I 

~o : ~~~ ;~ ~g~ ----.----.-.---------------c- ____ ~~ '--=--=--==-=~t~:=----.:..=:,-===_=r-=-==-=l-=----===-----------.. -:=---=====-_.:..=-==~t=----+g=-::-::::::::,.--------t--:--I-----!----+-----i 
8 7 750 42 RCP_l_.::==_-'==~_==i __ -~=~ ______ ~==-=---' -------.J--------!----~--------L-----.-- ___ ~. ___ . ____ _______ ~ _____________ l.. CIPP 
7 6 636 42 RCP . .. .' ------+C:::-:,'::::P:;:::P---------il---;---l---+----f-----i 
6 5 694 42 RCp. .--....:..------.-. ---.----'-.--.. ---------...;------!--------~-----. --------------.-.------....... ------.. --------------+--- -·---+:::C7.:IP=p:--------+----i--t----+----t-----l 
5 4 505 42 RCP T----------~ --------;-------T '-----.---.---.-----~===:=-=-_===-==_--===~~===== .... ~_--.----- CIPP 
4 3 689 42 RCP '.,'" --..J...:--·---------t-:C:-;:,P==P~------+--:---!----+----+---I 

3 2 606 36 RCP I". .-Li.---------I:-:::C:-;::IP::-;:P::--_____ --t_-7--+ __ ---l ___ +-_--I 
2 430 36 RCP i .• i • i ______ . ______ . __ . ___ -'-"C..;.;.'P-'-P ______ --'-_'---'--__ -'--__ -'-__ -' 

19,515 o 

ADMIN., ENGINEERING, CONTINGENCY (30%) 

TOTAL 

(1) Rounded to nearest $100 
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APPENDIX B 
CITY OF ARCADIA, FLORIDA 
SANITARY SEWER CCTV PROGRAM 

)oint Repairs Maintenance 

I Unit I Total Point I I 

\,;ut I Kalse 
Pipe I Root Obs. Intrude I MH to 

Cleaning CCTV! Removal 
I 

i Cost I Repair Cost Removal Taps I Grade 

$5,000 

$17,185 $7,365 $5,000 

$0 $17,185 $7,365 $0 $0 $5,000 $5,000 

Unit 

Repair 
Cost 

$325 
$325 
$325 
$325 
$325 
$325 
$325 
$325 
$325 
$325 
$325 
$325 
$325 
$325 
$325 
$325 
$325 
$325 
$325 

$0 
$0 

$325 
$0 

$325 
$325 
$225 
$225 
$225 
$225 
$225 
$225 
$325 
$325 
$325 
$325 
$325 
$225 
$225 

Pipe Liner 
Line 10tai 

Repair Estimated 
Cost Repair 

$229,450 $229,000 
$201,825 $202,000 
$253,825 $254,000 
$124,800 $125,000 
$192,075 $192,000 
$164,125 $164,000 
$109,850 $110,000 
$129,675 $130,000 

$70,525 $71,000 
$48,750 $49,000 

$191,425 $191,000 
$156,000 $156,000 
$107,250 $107,000 
$122,525 $123,000 

$73,125 $73,000 
$246,675 $247,000 
$136,500 $137,000 
$111,150 $111,000 
$200,850 $201,000 

$0 $30,000 
$0 $0 

$213,200 $213,000 
$0 $0 

$207,350 $207,000 
$89,375 $89,000 

$111,600 $112,000 
$182,475 $182,000 
$92,925 $93,000 

$150,300 $150,000 
$168,975 $169,000 
$112,500 $113,000 
$243,750 $244,000 
$206,700 $207,000 
$225,550 $226,000 
$164,125 $164,000 
$223,925 $224,000 
$136,350 $136,000 

$96,750 $97,000 

$5,496,250 $5,528,000 

$1,658,000 

$7,186,000 
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Appendix H: Brenford Siphon Cleaning Quotation

 





 

 

October 23, 2013   Confidential 
 
Bend, OR Siphons 
 
Brown and Caldwell 
Attn: Dana Devin-Clarke 
503.820.5644   
ddclarke@brwncald.com 

Subject: Budgetary Proposal for Pipe Line Cleaning Services in Bend, OR  

Thank you for the opportunity to provide our proposal for the above referenced 
project. 

We appreciate the opportunity to submit this Budgetary Quote. 
We look forward to working with you.  
Please let us know if  you have any questions. 
 

Sincerely, 
 

_______________ 
David Davis 
Brenford Environmental Systems LP 
Project Manager 
Office - 281-992-4333 
ddavis@brenford.com 
 

For Budgetary Purposes Only 

With attachments 

Exhibit A 

Exhibit B 

 
Exhibit A 

Below is a list of  equipment and personnel that Brenford Environmental Systems 
(Brenford) will provide and the associated cost, subject to the terms and conditions 
contained within the Brenford Services Agreement to provide services to satisfy the 
scope of  work. 

Scope of  Work   
Brenford will provide cleaning services of  the large diameter pipe to the extent that 
the pipe capacity is restored to the contract specifications. Brenford is not 
responsible for the integrity of  the pipe wall or any damage resulting in failure of  the 
pipe wall.  Brenford’s base cleaning service is a service to remove sand, grit and 
gravel from a large diameter pipeline collection system.  In the event that there is 

mailto:jodom@brenford.com
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_________ / ________ 

Brenford / Customer 

tuberculation, root intrusion, objects that are 6 inches in diameter or greater, large 
diameter rock/tile and/or a buildup of  chemical material and any other items that 
are foreign to the collection system on the interior of  the pipeline that require 
removal to industry standards, such removal of  material is NOT included in the 
service cost unless specifically included in the proposal as noted below.  This service 
does NOT include the removal of  fixed debris or materials, like cement or concrete, 
from the pipeline. This service does NOT include removal of  protruding 
laterals. This service does NOT include removal of  additional debris caused 
by a collapse in the pipe. 
This service does NOT include removal of  hazardous material. 
 
Brenford relied on the following information provided by the customer in the 
preparation of  this proposal:  

 Pipeline details: 

Diameter (inches) Length (feet) Percent material Cubic Yards 

~24” ~4,900LF ~10% to 75% ~217 

~36” ~4,900LF ~10% to 75% ~487 

 
 
Source of  pipeline details: Customer 
The equipment and personnel provided by Brenford for this service 

 (“Two Sewer Hog Packages”) include the following: 

Equipment 

 Two (2) Sewer Hog SK1000 Units 

 Four (4) Grit Gators 

 Four (4) 6” down hole Hydraulic Submersible Pumps 

 One (1) Roll-Off  Truck 
Personnel 

 Two (2) Equipment Operators 

 One (1) Roll-Off  Truck Driver 

 One (1) Field Technician 
Miscellaneous Equipment 

 Fire hose (400 ft) 

 Decant hose (200 ft) 

 Various Cleaning Nozzles 
 
For Budgetary Purposes Only 

Prices for standard cleaning (removal of  sand, grit and gravel) as described 
below. Price does NOT include removal of  protruding laterals. Price does 
NOT include the removal of  hazardous waste.  
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_________ / ________ 

Brenford / Customer 

 
Diameter (inches) Length (ft) Standard Lease Monthly Rate  Quantity Total 

~24” to 36” ~9,800LF $260,809.36/Month 2 months $521,618.72 

  Mobilization 1 $28,390.00 

  Total  $550,008.72 

 

Budgetary price is based on debris being accepted for disposal at 
Negus Landfill located at 2400 NE Maple Ave, Redmond, OR. 

Rates are subject to change during site walk and/or additional 
information. 

This Service rate is valid if the material removed does not exceed 1,127 tons for 
the Project (Total Estimated Tonnage). The Customer will incur $454.36 per ton 
for each ton of additional material removed above the Total Estimated Tonnage 
amount. 

 
Key contract provisions assumed in this quote 

This proposal is assembled with certain assumptions about terms and conditions and 
any material changes to key contract provisions described below will change the 
proposal pricing 

 Industry standard force majeure and mutual indemnity 

 Satisfaction of credit requirements and minimum insurance 

 Brenford services billed monthly 

 Payment in US funds net 30 days with customary default provisions for non-
payment 

 No warranty provided on cleaning services 

 No consequential or related damages or responsibility for loss or damage 

 The terms of this proposal are made part of the contract with the customer. 

 Only covers debris removal and disposal of material acceptable in a Type IV 
landfill. Customer responsible for removal, transportation, disposal and 
decontamination of Brenford equipment to industry standards if exposed to 
material not acceptable in a Type IV landfill 
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_________ / ________ 

Brenford / Customer 

Exhibit B 
 
Equipment And Personnel Provided by Customer 
The Customer understands that in order for this project to be a success, the 
following must be provided by Customer at no cost to Brenford in a timely manner 
as not to delay the work of  Brenford: 

 A site supervisor or equivalent to observe activity and confirm daily reports 
at the completion of  each shift period and to provide timely inspection for 
acceptance of  the work by Customer upon completion of  each segment of  
work.  If  the Customer fails to make an individual available to confirm the 
daily reports, then the daily reports will be deemed to be correct and 
accepted by the customer. 

 Water (350 GPM per Sewer Hog), Hydrant Meter, Backflow Preventer and 
Hose Protection Ramps (as required). Will be charged at the City Rate 

 CCTV/Sonar (as required).  
Customer will provide closed circuit television and/or sonar services to 
confirm acceptance of the cleaning immediately upon completion of a 
pipeline segment with notice by Brenford.  This will typically be coordinated 
to ensure that the inspection is completed on a prompt basis after the final 
cleaning pass is completed of a pipeline segment and prior to the relocation 
of the Sewer Hog equipment to the next work location. In the event that 
specialized cleaning is required, Customer will make this equipment available 
throughout the period of the specialized cleaning to support the cleaning 
process and confirmation. 

 Ingress and egress access to manholes and the site work area(s) adequate for 
the delivery, set-up, operation, maintenance and removal of  Brenford’s 
equipment and related site restoration, if  any. 
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Appendix I: Influent Fan Testing Results and 
Recommendations Report 
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Section 1 

Introduction 

The City of Bend (City) retained Brown and Caldwell (BC) to inspect the plant interceptor (PI) in 2013. The 

gravity portion of the PI is approximately 5 miles long and is the primary means of sanitary sewer 

conveyance from the city to the Water Reclamation Facility (WRF).  

The inspection results indicated that select portions of the PI exhibit advanced corrosion. The corroded 

areas exhibited extensive defects requiring immediate attention such as visible surface reinforcement 

(see Plant Interceptor Condition Assessment Report, 2013).  

As part of the condition assessment effort completed in 2013, BC recommended to the City the need to 

address corrosion. The City amended BC’s scope to include further investigation of the gravity section of 

the PI to investigate the feasibility of implementing a forced-air ventilation corrosion control solution.  

Plant Interceptor 

The PI, constructed in 1978, measures approximately 25,300 feet. Figure 1-1 illustrates the PI 

configuration and material. The PI varies in diameter with larger sewer diameters discharging into 

smaller sewer pipe. The gravity sections were the subject of the corrosion control investigation. 

 

Figure 1-1. Plant interceptor size and material 
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Section 2 

Headspace Ventilation Sampling 

The headspace ventilation sampling effort was conducted in the gravity section of the PI over the course 

of one and a half week. It consisted of a differential air pressure baseline sampling effort and a 

subsequent full-scale fan test. The baseline sampling effort was conducted on August 13 through 19, 

2014. The physical characteristics of the interceptor in the study area were analyzed prior to field 

sampling in order to determine airflow rates and probable headspace constriction points within the 

sewer. Pipe characteristic data were used to construct a computer model to estimate the amount of air 

dragged through the interceptors within the study area. This provided the basis for sizing both the fan 

used during the field fan test and the recommended air treatment systems. This analysis also 

determined the locations along the alignments where sampling efforts would be focused. Sampling 

locations were chosen based on the following general parameters: 

 predetermined locations to collect data for air drag analysis to further calibrate the computer model 

 key nodes in the interceptor such as connection maintenance manholes, severe changes in 

pipelines’ horizontal alignment, or vertical slope 

 safe access to maintenance manholes and holes in the manhole covers 

The field fan test was conducted on September 15 and 16, 2014. The purpose of the field fan test was 

to determine whether sufficient air could be forcibly moved through the open headspace of the pipe in 

order to reduce the rate of corrosion in exposed concrete surfaces. Differential air pressure data loggers 

were reinstalled in the same manholes in which baseline sampling had occurred. Air was withdrawn from 

two locations along the PI while air pressure data were continuously monitored by the data loggers. 

2.1 Sampling Locations 

This sampling effort for the headspace ventilation study consisted of the following two phases:  

 continuous differential air pressure measurement, and grab sample air pressure sampling in an 

initial, “baseline” phase 

 continuous differential air pressure measurement, and grab sample pressure sampling during a “fan 

test” phase 

2.1.1 Baseline Sampling 

Headspace air pressure data were recorded at eight manholes along the gravity section of the PI during 

the “baseline” phase of sampling. The same eight locations were also used during the “fan testing” 

phase. Sampling locations were chosen based on the contributing factors previously discussed in 

Section 2. Differential pressure and temperature data loggers were installed at each location to sample 

and record differential pressure at 2-minute intervals. The instruments were installed for approximately 

one week to capture the diurnal flow pattern influences of headspace differential air pressure. 

Additionally, spot or “snapshot” pressure readings were taken using a handheld manometer to ensure 

consistency in the data. The baseline differential air pressure data were analyzed in order to gain a 

better understanding of how the interceptors naturally ventilate air as a result of their physical 

characteristics and diurnal wastewater flow characteristics.  



Section 2 Bend Plant Interceptor Fan Test Evaluation Results and Recommendations 

 

2-2  

DRAFT for review purposes only. Use of contents on this sheet is subject to the limitations specified at the end of this document. 

The baseline sampling locations are listed below. 
 

 CMH000179  CMH000200 

 CMH000184  CMH000204 

 CMH000187  CMH000269 

 CMH000191  CMH000294  
 

2.1.2 Fan Testing and Sampling 

The results of the baseline sampling were used to develop and execute a forced-air ventilation “fan test,” 

which used a 1,000-cubic-foot per minute (cfm) fan to mechanically ventilate the sewers at two separate 

locations. The purpose of the fan test was to determine whether sufficient air could be forcibly moved 

through the open headspace of the pipe in order to reduce the rate of corrosion in exposed concrete 

surfaces. The pressure sensors simultaneously recorded the differential air pressure response within the 

sewer as a result of the air extraction by the fan. During fan testing, spot pressure readings were also 

taken using a handheld manometer and were compared against pressure trends recorded by the loggers 

installed in the manhole covers during the baseline phase of sampling. The manometer readings 

provided real-time insight into the effect of the fan on the interceptor at various locations along the 

alignment. The fan test differential pressure data and manometer readings were analyzed and used to 

develop minimum “zones of influence” along the gravity section of the PI as well as assess the overall air 

pressure reduction as a result of mechanical air extraction. The sampling locations were the same as the 

“baseline” locations shown in the list above. Table 2-2 provides the mechanical venting locations. 

Figure 2-1 shows an example of the fan testing equipment setup at CMH000175. A map showing the 

baseline and fan test sampling locations is presented in Figure 2-2.  

 

Table 2-1. Mechanical Venting Locations  

Unique manhole ID Handheld manometer readings Time of fan testing 

CMH000175  Day 1 (9/19/2014) 

CMH000194  Day 2 (9/20/2014) 

 

Figure 2-1. Fan setup example at CMH000175 
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Figure 2-2. PI sampling and venting locations
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2.2 Sampling Methods 

The following sections explain the types of sampling performed in the interceptors, including a 

description of the data instruments and installation techniques. 

2.2.1 Differential Air Pressure 

Differential pressure data were recorded using an ACR 

Smart Reader data logging instrument, as shown in 

Figure 2-3. The instrument is sensitive to small changes 

in differential pressure. The ACR Smart Reader 

instrument is not intended for damp and corrosive 

environments, so a Pelican case was used to house the 

instrument during deployment. Two flexible plastic 

hoses were connected to the instrument, with one 

routed into the maintenance hole and the other routed 

through the casting in order to record background 

atmospheric pressure. Differential pressure data 

provide insight into how, and under what influences, air 

moves in the headspace of a partially full gravity-fed 

pipe. The range of this device was -2.0 to 2.0 inches of 

water column. 

2.2.2 Installing ACR Air Pressure Data Loggers  

The ACR Smart Reader was installed using either a brass tee fitting or 1/4-inch bolt to penetrate the 

maintenance hole lid to ensure exposure to atmospheric pressure while allowing the instrument to 

collect data inside the maintenance hole. A P-trap drain was used to provide drainage away from the 

instrument in case of precipitation while also providing a seal from the atmosphere inside the fitting. 

This installation method was necessary because the ACR instrument records pressure in both 

atmospheres simultaneously and returns the difference between the two (i.e., differential pressure) as 

data output. A typical installation of the differential pressure instrument is shown in Figure 2-4. 

 

Figure 2-4. Differential air pressure instrument in waterproof case 

Figure 2-3. ACR Smart Reader used to measure 

and record differential air pressure 
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Section 3 

Results of Field Investigation 

Summaries and discussions of the baseline and fan test data collected during the field investigation are 

presented in this section.  

3.1 Baseline Differential Air Pressure Data 

Examples of baseline-phase pressure data charts are presented in Figures 3-1 and 3-2. Charts of all 

continuous differential air pressure recorded are presented in Appendix A.  

 

Figure 3-1. Baseline pressure data: CMH000184 
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Figure 3-2. Baseline pressure data: CMH000269 

 

A summary of the baseline differential air pressure data recorded during the sampling effort is listed in 

Table 3-1 and presented graphically in Figure 3-3. Red shading indicates that air pressures in the PI are 

well above atmospheric pressure; yellow shading indicates that air pressures in the PI are slightly above 

atmospheric pressure. 

 

Table 3-1. Baseline Differential Air Pressure Monitoring Data (in. WC) 

Unique MH ID Maximum  Minimum Average* Standard deviation 

CMH000179 0.43 0.01 0.15 0.06 

CMH000184 0.37 -0.01 0.13 0.06 

CMH000187 0.43 -0.13 0.18 0.12 

CMH000191 0.33 0.02 0.13 0.06 

CMH000200 0.23 0.01 0.10 0.04 

CMH000204 0.25 -0.04 0.08 0.04 

CMH000269 0.13 -0.02 0.04 0.03 

CMH000294 0.10 -0.02 0.03 0.02 

*Shaded color to correspond with Figure 3-3. 
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Figure 3-3. Baseline differential air pressure results
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As these figures indicate, the headspace differential air pressure in the PI is practically always 

continuously positive. This is due primarily to the presence of the siphon that carries flow under the Main 

Canal to the WRF; positive pressures generally decrease as a function of distance from the siphon. The 

maximum pressure measured in the PI was measured at manholes CMH000179 and CMH000187. 

Significantly lower pressures, on the order of 0.1 inch of water column, were measured on the upstream 

end of the PI at manholes CMH000269 and CMH000294. 

3.2 Fan Test Differential Air Pressure Data 

As discussed in Section 2 of this report, the locations and durations for air withdrawal during the fan test 

were determined from analysis of the baseline air pressure data. Examples of fan test phase pressure 

data charts are presented in Figures 3-4 and 3-5. Charts of all recorded differential air pressure data are 

included in Appendix B. 

 

Figure 3-4. Fan test headspace air pressure at CMH000184 

 

Figure 3-5. Fan test headspace air pressure at CMH000269 
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A summary of the continuous differential air pressure data recorded during the fan test is listed in 

Table 3-2 and presented graphically in Figures 3-6 and 3-7. The dark green indicates that air pressure in 

the PI is well below atmospheric pressure during the fan test, while the light green indicates that air 

pressure in the PI is slightly below atmospheric pressure during the fan test.  

 

Table 3-2. Fan Test Data Summary 

Test location Date 
Fan test headspace air pressure (in. WC) 

Maximum  Maximum* Minimum Average**  Average* Standard deviation 

CMH000179 
9/15/2014 -0.14 -0.57 -0.80 -0.48 -0.63 0.15 

9/16/2014 -0.11 -0.54 -0.20 -0.15 -0.30 0.02 

CMH000184 
9/15/2014 -0.42 -0.79 -0.98 -0.70 -0.83 0.10 

9/16/2014 -0.12 -0.49 -0.20 -0.15 -0.28 0.02 

CMH000187 
9/15/2014 -0.22 -0.65 -0.35 -0.31 -0.49 0.04 

9/16/2014 -0.14 -0.57 -0.22 -0.19 -0.37 0.02 

CMH000191 
9/15/2014 -0.20 -0.53 -0.44 -0.34 -0.47 0.05 

9/16/2014 -0.41 -0.74 -0.52 -0.48 -0.61 0.02 

CMH000200 
9/15/2014 -0.27 -0.50 -0.50 -0.41 -0.51 0.04 

9/16/2014 -0.22 -0.45 -0.91 -0.62 -0.72 0.23 

CMH000204 
9/15/2014 -0.31 -0.56 -0.67 -0.49 -0.57 0.10 

9/16/2014 -0.34 -0.59 -1.09 -0.64 -0.72 0.18 

CMH000269 
9/15/2014 -0.02 -0.15 -0.06 -0.04 -0.08 0.01 

9/16/2014 -0.04 -0.17 -0.09 -0.06 -0.10 0.01 

CMH000294 
9/15/2014 -0.01 -0.11 -0.05 -0.03 -0.06 0.01 

9/16/2014 -0.02 -0.12 -0.05 -0.04 -0.07 0.01 

*Baseline headspace air pressure testing completed prior to fan testing. 

**Shaded color corresponds with Figures 3-6 and 3-7. 
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Figure 3-6. Day 1 fan test data summary: 9/15/2014
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Figure 3-7. Day 2 fan test data summary: 9/16/2014 

 





Bend Plant Interceptor Fan Test Evaluation Results and Recommendations Section 3 

 

 3-5 

DRAFT for review purposes only. Use of contents on this sheet is subject to the limitations specified at the end of this document. 

As can be seen in Table 3-2 and Figures 3-4 through 3-7, 1,000 cfm air extraction at both of the tested 

air withdrawal locations had a very significant pressure reduction effect along the entire alignment of the 

PI. Average pressures along the entire alignment were maintained at levels well below atmospheric for 

the duration of each fan test. These results indicate that the air pulled from the 1,000 cfm fan was being 

dragged through the open headspace of the PI. At a half-full pipe condition at this air withdrawal rate the 

air in the headspace would be expected to be traveling at approximately 600 feet per minute, which is 

approximately 6 times the velocity that the air would move along the headspace solely under the drag-

induced influence of the flowing wastewater in the pipe. Note that the negative pressures induced in the 

two upstream-most manholes, CMH000294 and CMH000269, were not as great as those induced 

throughout the rest of the PI. This could be due to the pressure losses incurred along the reach between 

CMH000204 and CMH000269, where several horizontal bends, changes in slope, and sections of 

30-inch-diameter pipe exist. 

3.2.1 Grab Sample Locations 

In addition to continuous differential air pressure data monitoring, differential air pressure data grab 

samples were taken using a handheld manometer at numerous locations throughout the interceptor 

system. The grab samples were collected at the manholes where the fans were located and at the 

following three other locations at a nearby neighborhood:  

 Location 1: Corner of NE Studio Road and NE Majesty Lane 

 Location 2: Near corner of NE Butler Market Road and NE Studio Road (in grass area) 

 Location 3: NE Studio Road south of Location 1 (in middle of street next to apartment complex) 

A summary of the grab sample results is presented in Tables 3-3 and 3-4. Figure 3-8 is a map showing 

these three locations. 

 

Table 3-3. Fan Test Grab Sample Data 

Location Time Headspace pressure (in. WC) Testing fan on Testing fan off 

Day 1 (9/15/2014) 

At fan 

10:50 a.m. -1.15  
 

12:15 p.m. -1.15  
 

1:17 p.m. -1.30  
 

1:55 p.m. -1.14  
 

Location 1 

11:25 a.m. 0.02  
 

12:42 p.m. 0.04  
 

1:35 p.m. 0.06  
 

2:19 p.m. 0.03 
 

 

Location 2 

11:29 a.m. 0.02  
 

12:40 p.m. 0.03  
 

1:33 p.m. 0.04  
 

2:16 p.m. 0.02 
 

 

Location 3 

11:35 a.m. 0.03  
 

12:44 p.m. 0.03  
 

1:38 p.m. 0.06  
 

2:16 p.m. 0.02 
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Table 3-4. Fan Test Grab Sample Data 

Location Time Headspace pressure (in. WC) Testing fan on Testing fan off 

Day 2 (9/16/2014) 

At fan 

9:17 a.m. -1.20 
 

9:50 a.m. -1.25 
 

10:25 a.m. -1.20 
 

10:55 a.m. -1.35 
 

11:25 a.m. -1.30 
 

1:10 p.m. -1.45 
 

1:32 p.m. -1.30 
 

Location 1 

8:54 a.m. 0.01 
 



9:35 a.m. 0.02 
 

10:10 a.m. 0.03 
 

11:13 a.m. 0.02 
 

12:55 p.m. 0.01 
 

Location 2 

8:52 a.m. 0.02 
 



9:33 a.m. 0.01 
 

10:08 a.m. 0.02 
 

11:10 a.m. 0.02 
 

12:56 p.m. 0.01 
 

Location 3 

8:56 a.m. 0.01 
 



9:38 a.m. 0.02 
 

10:12 a.m. 0.03 
 

11:14 a.m. 0.03 
 

12:53 p.m. 0.03 
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Figure 3-8. Locations of air pressure grab sampling 

 

The air pressure grab sampling results presented in Table 3-3 indicates that the withdrawal of 1,000 cfm 

of air from both manholes along the PI had very little air pressure reduction effect in the three listed 

manholes. 
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3.2.2 Zones of Influence Due to Air Withdrawal 

Given the results presented in this section, it is possible to establish zones of influence for each of the 

air withdrawal locations along the gravity section of the PI. A map showing these zones of influence is 

presented in Figure 3-9. These zones of influence were determined based on discernible fan-induced 

differential air pressure reductions at each of the eight manholes where pressures were continuously 

monitored. 
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Figure 3-9. Fan testing zones of influence
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As can be seen in Figure 3-9, each of the two air withdrawal locations resulted in a zone of influence that 

extended along the entire reach of the PI. 

Following the conclusion of the fan test study, an analysis was performed on the projected, future free 

headspace conditions in the PI. Flow data provided in the 2014 Draft Sanitary Sewer Master Plan were 

input into the sewer headspace airflow model in order to ascertain the availability of free headspace in 

the pipe under flow conditions projected out to 2024. The results of this analysis are presented in 

Table 3-4. Note that in Table 3-4 “headspace airflow capacity” refers to the amount of air that would be 

dragged by the flowing wastewater in the open headspace above it without the aid of forced-air 

ventilation. 

 

Table 3-5. Current and Projected 2024 Airflow and Flow Depth Conditions 

Time 

frame 

Dry weather flow conditions Wet weather flow conditions 

Average 

(mgd) 

Avg. 

pipeline 

d/D 

Headspace 

airflow capacity 

(cfm) 

Daily max 

peak 

(mgd) 

Avg. 

pipeline 

d/D 

Headspace 

airflow capacity 

(cfm) 

Peak WW 

flow 

(mgd) 

Avg. 

pipeline 

d/D 

Headspace 

airflow capacity 

(cfm) 

Existing 6.2 0.33 540 11.3 0.43 550 20.2 0.63 600 

2024 8.8 0.37 545 16.5 0.56 700 27.1 0.79 250 

 

As can be seen in Table 3-4, it appears that the PI will have sufficient headspace to accommodate 

forced-air ventilation. The exception to this could be under 2024 peak wet weather flow conditions 

where the average depth ratio (d/D) in the PI is expected to be approximately 0.79. This flow condition 

could temporarily reduce the zone of influence of a fan before flow levels in the pipe subside following 

the effects of wet weather flow transmission. Once this condition subsides, the fan would be able to 

effectively ventilate the sewer in the intended fashion. 
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Section 4 

Conclusions 

The following conclusions are drawn from the fan test results presented in this report: 

 1,000 cfm air withdrawal efforts from manholes CMH000175 and CMH000194 resulted in 

significant air pressure reductions along the entire length of the PI. These air pressure reductions 

were more pronounced between the location of the siphon and manhole CMH000204. The less 

significant pressure reductions that were recorded in the two tested manholes upstream of 

CMH000204 were likely a result of numerous physical changes in the interceptor upstream of 

manhole CMH000204, such as changes in horizontal alignment, changes in slope, and a reduction 

in pipe diameter for one pipe segment. 

 The withdrawal of air at manhole CMH000175 had a much greater overall pressure reduction effect 

along the alignment than the air withdrawal at manhole CMH000194. At CMH000194 the fan was 

pulling against the momentum of the flowing wastewater in the downstream direction, in addition to 

pulling air from the upstream reaches of the pipe. This resulted in less significant pressure reduction 

in the downstream reaches of the sewer. At manhole CMH000175 all of the air withdrawn by the fan 

was drawn from the upstream reaches of the sewer, resulting in lower overall negative pressures. 

 Given the pressure reduction effects measured during the fan test, it is surmised that the maximum 

air velocity in the open headspace of the PI was increased by a factor of 6, up to approximately 

600 feet per minute. This represents an approximately six-fold increase in the air velocity in the 

sewer headspace from what would normally be expected to be induced by the drag effect of the 

flowing wastewater under a half-full flow condition. Experience has shown that forcibly moving air at 

such velocities through the open headspace of a sewer such as the PI will be effective at controlling 

and reducing the rate of corrosion in the exposed concrete surfaces of the pipe wall. 
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Section 5 

Technology Alternatives Analysis 
Given the results of the fan testing, the relative remoteness of the interceptor location, and the history of 

odor complaints recorded along the interceptor alignment, the City of Bend appears to have the option of 

simply withdrawing air from the PI with a dedicated blower and directing it straight to atmosphere in 

order to move air through the pipe headspace and keep the pipe walls dry or, to take it a step further, 

designing and building a dedicated odor control system for this same application. The following provides 

a brief description of the systems envisioned for both of these types of application and their relative 

costs. 

5.1 Vapor-Phase Treatment Alternatives Analysis 

The principal vapor-phase technologies typically used to treat odorous air emanating from collection 

systems carrying raw municipal wastewater include biological treatment systems and activated-carbon 

(AC) adsorbers. Due to concerns about hazardous 

chemicals and the greater need for frequent 

operations and maintenance (O&M)-related 

service, wet chemical scrubbers are normally not 

considered for collection system applications and 

will not be analyzed further for this application. The 

following sections provide a summary of these 

technologies. 

5.1.1 Biological Odor Control 

Most biological odor control systems remove odors 

by capturing the odor-causing compounds in a 

media bed, where they can be oxidized by naturally 

occurring microorganisms such as bacteria, 

actinomycetes, or fungi. As odorous gases move 

through the packing media, two processes occur 

simultaneously: the compounds adhere to the 

media through either absorption or adsorption and 

bioconversion. Moisture content and temperature 

are important environmental conditions that must 

be maintained to optimize microorganism activity 

and thereby optimize odor removal.  

Several biological odor control systems are 

currently in use in modern wastewater treatment 

and collection system facilities. These include in-

ground biofilters, aboveground packaged biofilters, 

and biotrickling filters (also referred to as 

bioscrubbers). Examples of two of these systems (a 

biotrickling filter schematic and in-ground biofilter) 

are shown in Figure 5-1.  

Figure 5-1. Biological odor control system examples 

Biotrickling 

filter schematic 

In-ground biofilter 
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Of the vapor-phase odor control technologies typically used in municipal wastewater applications, 

biological systems are considered to be very environmentally sustainable. This is primarily due to the 

lack of chemicals used in the odor removal process and the infrequent media replacement 

requirements. In general, biological odor control systems become competitively cost-effective when 

average hydrogen sulfide (H2S) concentrations are expected to be at a minimum of 20 to 25 parts per 

million by volume (ppmv). This is because comparable chemical scrubbing systems at these 

concentrations begin to require high chemical consumption and associated high costs. 

In addition, the effectiveness of biological systems at consistent odor removal is contingent on passing a 

constant stream of odorous air through the media. If the active bacteria on the media are starved of 

odorous compounds due to infrequent use of the system, the colonies will fail to thrive, thus impeding 

optimal odor removal performance. This would likely not be an issue for a potential PI application. 

5.1.2 Activated Carbon Adsorbers 

Standard AC works by capturing H2S and various organic molecules such as volatile organic compounds 

by adsorbing or binding the odorous compounds to binding sites on the surface of the carbon. AC 

particles have a large surface area relative to their weight, providing “sites” for the entrapment of odor 

molecules. With the exception of ammonia, AC adsorption technology is well suited to removing a wide 

variety of odorous compounds at low influent concentrations that are typically encountered in 

wastewater treatment and collection applications. One example of this type of odor control system is 

shown in Figure 5-2. 

 
 

Figure 5-2. Schematic of an activated carbon system and photo 

 

Deep-bed carbon units are sized for face velocities of 50 to 60 feet per minute and typically use a media 

depth of 3 feet. The lower face velocity of carbon units means that, for the same airflow rate, the carbon 

adsorbers require larger vessels than wet scrubbers. However, carbon units do not have chemical 

storage tanks and area requirements can be further reduced by using dual-stage units with stacked 

beds. The net result is that the carbon systems may not take up any more space than a chemical 

scrubber sized to treat a similar amount of foul air. 
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The life of a carbon bed is limited by the number of binding sites within the media, and once most of the 

sites are full the carbon must be either regenerated or replaced. AC is an extremely effective adsorbent 

because it possesses a high surface area per unit weight. Bituminous coal and coconut shell are the 

most widely used sources for manufacturing virgin AC. 

Carbon systems are also often used as a second stage or polishing step in conjunction with a biological 

odor control system. O&M requirements are fairly low in comparison to other technologies. These efforts 

are focused primarily on routine fan maintenance and occasional odor removal performance tests. 

Depending on the concentration of the H2S in the foul air stream, frequent media replacement could be 

necessary. 

5.1.3 Summary of Advantages and Disadvantages 

A summary of the advantages and disadvantages of biological and carbon adsorption vapor-phase odor 

control technologies is presented in Table 5-2. 

 

Table 5-2. Summary of Biological and Carbon Adsorption Vapor-Phase Odor Control Technologies 

Technology Advantages Disadvantages 

Biological • Simple to operate 

• Can treat very high H2S concentrations 

• Low O&M costs 

• Considered a “green” technology 

• Engineered media can last 10 to 20 years 

• More effective for H2S at consistently high concentrations 

• Bacteria can fail to thrive when concentrations are too low 

• High relative capital cost 

• Can require large footprint relative to other technologies 

Carbon 

adsorption 

• Simple to operate 

• Can treat a wide variety of odorous compounds 

• No additives required for operation 

• Lower relative capital cost 

• Can require smaller footprint relative to other technologies 

• High odor concentrations can lead to high O&M costs due to 

frequent media replacement 

• Media must be checked periodically for odor breakthrough  

• Spent media will result in immediate release of untreated 

odors 

 

5.2 Direct Discharge Ventilation Alternative 

The idea behind this alternative would be to simply forcibly ventilate 1,000 cfm of air from the PI and 

discharge it untreated, directly to atmosphere. While this would certainly represent the most cost-

effective alternative, it carries with it the possibility of eliciting further odor complaints along the 

alignment. It is envisioned that this system would consist of a 1,000 cfm fan whose intake duct is 

connected directly to a manhole along the PI, most likely near the upstream end of the double-barrel 

siphon. The fan would discharge air directly to atmosphere via an approximately 10-foot-long, 10-inch-

diameter inert plastic duct. A tall stack would allow wind dispersion to reduce the concentration of 

odorous gases as a function of horizontal distance from the stack; however, depending on 

meteorological conditions, this would certainly not always be the case and could lead to further odor 

complaints. Such a system would be expected to have fewer O&M requirements than a full odor control 

system. Routine fan maintenance would be the primary O&M necessity. A summary of the pros and cons 

of such a system are summarized in Table 5-3. 
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Table 5-3. Advantages and Disadvantages of Direct Discharge to Atmosphere 

Technology Advantages Disadvantages 

1,000 cfm blower discharging directly to atmosphere 

• Simple to operate 

• Very low capital cost 

• Very low O&M costs 

• Proper dispersion dependent upon 

atmospheric conditions 

• Could elicit further odor complaints 

 

5.3 Siting Alternatives 
Two options were considered in terms of siting a forced-air ventilation facility; both options would involve 

withdrawing the air from MH CMH000175. One option is to construct it on the upstream end of the 

siphon. The other option is to construct it on the downstream end of the siphon and pull the air from the 

CMH000175 via an approximately 5,000-linear-foot, 12-inch-diameter high-density polyethylene (HDPE) 

duct, which would be held aloft via supports as it crossed the canal. The idea behind considering these 

options was to compare the cost of pulling air from a 5,000-foot distance versus the cost of bringing 

electrical service to the location on the upstream end of the siphon. Following conversations with the 

Central Electric Cooperative it was determined that 3-phase electrical service would need to be brought 

from approximately 2,000 feet away to the upstream siphon location at a unit cost of $40 per foot. This 

translates into a cost for the establishment of electrical service of approximately $80,000. By 

comparison, using the 2012 RS Means Guide as a reference, 12-inch-diameter HDPE air duct carries an 

average material unit cost of $31 per linear foot. At a total length of 5,000 feet this would translate into 

a material cost of $155,000. Assuming a shallow burial is allowed, the construction cost would be 

approximately $350,000, which does not include construction or permitting of a pipe bridge needed to 

cross the canal. Therefore, siting the CMH000175 air withdrawal unit on the upstream end of the siphon 

appears to be the more economically viable alternative. Table 5-4 summarizes the comparison between 

the two options. 

 

Table 5-4. Forced-Air Ventilation Facility Siting Options 

Option Cost 

Electrical service canal crossing $80,000 

Airflow duct to WRF $350,000 

 

5.4 Cost Comparisons 
Tables 5-5 through 5-7 summarize the various costs associated with each of the options discussed in 

Sections 5.1 and 5.2. Present-worth costs were calculated based on a 25-year life cycle and a 3 percent 

annual interest rate. Note all capital cost figures include an estimated $80,000 for electrical service to 

the location in the vicinity of MH CMH000175 described in Section 5.3. 
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Table 5-5. Biological Odor Control Systems Costs 

Parameter  Cost, $ 

Option 1: 1,000 cfm biotrickling filter  

Capital cost 150, 000 

Construction/engineering 15,000 

Construction management 15,000 

Misc. costs 8,000 

Total capital improvement program (CIP) cost 188,000 

Annual routine O&M cost 8,500 

25-year present worth 330,000 

Option 2: 1,000 cfm package biofilter  

Capital cost 510,000 

Construction/engineering 51,000 

Construction management 51,000 

Misc. costs 25,000 

Total CIP cost 637,000 

Annual routine O&M cost 19,000 

25-year present worth 960,000 

 

Table 5-6. Carbon Media Odor Control Systems Costs 

Parameter  Cost, $ 

Option 3: 1,000 cfm carbon adsorption system  

Capital cost 130,000 

Construction/engineering 26,000 

Construction management 26,000 

Misc. costs 7,000 

Total CIP cost 189,000 

Annual routine O&M cost 16,000 

25-year present worth 470,000 

 

Table 5-7. Direct Discharge Ventilation 

Parameter  Cost, $ 

Option 4: 1,000 cfm  buried fan, discharge stack  

Capital cost 130,000 

Construction/engineering 26,000 

Construction management 26,000 

Misc. costs 7,000 

Total CIP cost 189,000 

Annual routine O&M cost 1,000 

25-year present worth 210,000 
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According to the information presented in Tables 5-4 through 5-6, the lowest present-worth cost 

alternative would be the option whereby odorous air is discharged directly to atmosphere; however, this 

low-cost option must be weighed against the possibility that this will elicit further odor complaints along 

the PI alignment. The most cost-effective odor control solution appears to be the 1,000 cfm biotrickling 

filter option. 
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Section 6 

Recommendations 

The following recommendations are put forth based on the conclusions drawn in this report: 

 Design and build a 1,000 cfm forced-air withdrawal facility to withdraw air from manhole 

CMH000175 and to be sited on the upstream end of the double-barrel siphon. At a minimum, the 

purpose of this facility would be to move sufficient amounts of air to dry the exposed concrete pipe 

walls along the PI; however, this facility could also be designed and built as a dedicated odor control 

facility to help reduce historical odor complaints that have been recorded along the alignment of the 

PI. If an odor control facility is desired, it is recommended that a biotrickling filter be designed and 

built; however, before proceeding with the design of any odor control facility along the PI, a routine 

H2S data logging exercise, involving recording continuously monitored H2S data at MH CMH000175, 

should be conducted to further understand the concentrations of H2S that are stripped from solution 

along the PI alignment.  

 Design and build a 1,000 cfm forced-air withdrawal facility to withdraw air from manhole 

CMH000269. As with the recommended facility at manhole CMH000175, the primary purpose of 

this facility would be to move sufficient amounts of air to dry the exposed concrete pipe walls along 

the PI; however, the secondary purpose for this facility would be to maintain dry pipe wall conditions 

along the reach of the PI between manholes CMH000269 and CMH000294. As with the facility 

recommended at CMH000175, this facility could be designed and built as a dedicated odor control 

facility to help reduce historical odor complaints that have been recorded along the alignment of the 

PI. Furthermore, as with the facility at CMH000175, a routine H2S data logging exercise, involving 

recording continuously monitored H2S data at MH CMH000269, should be conducted.  
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Section 7 

Conceptual Layouts 

A conceptual layout for a 1,000 cfm biotrickling filter odor control system is presented in Figure 7-1. 

 

Figure 7-1. Biotrickling filter odor control conceptual layout 

 

The footprint for a 1,000 cfm biotricking filter for this application would have an approximate area of 

225 square feet. Major components would consist of the 225-square-foot concrete pad; a 1,000 cfm 

backward-curved centrifugal fan; miscellaneous nutrient recirculation piping and pump; a run of 10-inch-

diameter intake ductwork, and an approximately 5-foot-high, 10-inch-diameter discharge stack. 

A conceptual layout for a 1,000 cfm direct-discharge ventilation system is illustrated in Figure 7-2. 
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Figure 7-2. Direct-discharge system conceptual layout 

 

A buried 1,000 cfm discharge fan, used for direct discharge of foul air to atmosphere, is envisioned to be 

housed in an approximately 10-foot-long by 8-foot-wide buried vault, whose total footprint is envisioned 

to be approximately 15 feet long by 12 feet wide. The 10-inch-diameter, approximately 10-foot-high 

discharge stack would be supported on the concrete pad surrounding the buried vault. 
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Section 8 

Limitations 

This document was prepared solely for the City of Bend (City) in accordance with professional standards 

at the time the services were performed and in accordance with the contract between the City and 

Brown and Caldwell dated October 31, 2013. This document is governed by the specific scope of work 

authorized by the City; it is not intended to be relied upon by any other party except for regulatory 

authorities contemplated by the scope of work. We have relied on information or instructions provided by 

the City and other parties and, unless otherwise expressly indicated, have made no independent 

investigation as to the validity, completeness, or accuracy of such information.  
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Appendix A: Baseline Differential Air Pressure Data Charts 
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Appendix B: Fan Test (at 1,000 cfm) Differential Air 

Pressure Data Charts 
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