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Manhole and Pipe Segments Analysis 

The County of San Mateo provided maps and shapefiles of the sanitary sewer system within 
Crystal Springs County Sanitation District. After completion of CCTV inspections and manhole 
inspections, Schaaf & Wheeler cross referenced the shapefiles and CCTV inspection data to 
ensure all pipes and manholes were inspected. Several structures (manholes, flushing inlets 
and cleanouts) could not be located in the field during the initial inspections. Additional field 
investigations were performed with District staff to locate manholes, flushing inlets and 
cleanouts where feasible. Following completion of the field work a total of 11 structures could 
not be located and 11 pipe segments that were not inspected.  A list of the structures that could 
not be located and pipes that were not inspected are included as Attachment 6. 

A total of 95,508 linear feet of sanitary sewer CCTV inspection data was reviewed and 
assessed as part of this project. A summary of the pipe length per diameter is included in Table 
1.  The pipe inspection was performed in accordance with National Association of Sewer 
Service Companies (NASSCO) Pipeline Assessment Certification Program (PACP) standards 
version 6 or higher.  

Table 1. Summary of Pipe Length by Diameter 

Pipe Diameter 
(inches) 

Length  
(ft) 

Percentage of Length 
(%) 

4 44 0.0 

5 844 0.9 

6 77,545 81.2 

8 9,379 9.8 

10 643 0.7 

12 5,323 5.6 

15 1,730 1.8 

Total   95,508 100 

 
Topographic surveying was performed to accurately locate the existing manholes, cleanouts 
and flushing inlets. Manhole rim to invert distances recorded during manhole inspections were 
used to calculate the invert elevations of the manholes. The survey data was used to update the 
District’s GIS shapefiles for the sanitary sewer nodes and pipes, updated shapefiles were 
provided to the district. 

Summary of Manhole Inspection                                                                                                                                
A total of 532 manholes within the project area were inspected per NASSCO Manhole 
Assessment Certification Program (MACP) standards using surface inspection (Level 1 
Inspection). Schaaf & Wheeler reviewed the manhole inspection data from Presidio Systems 
Inc. and developed prioritized recommendations for repair and rehabilitation. Repairs range 
from repairing minor cracks to replacing the manhole. Additional information about the 
recommended manhole repairs is discussed herein.  
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Summary of Smoke Testing Study                                                                                                                                 
A smoke testing study of the existing sanitary sewer system was completed by ADS 
Environmental Services to determine sources of inflow and infiltration. The smoke testing report 
is included as Attachment 7, which states that a total of one hundred seventy-two defects were 
identified during the investigation. A breakdown of the defects is provided in Table 2 below.   

Table 2. Defects Identified 

Defect Type Number 

Area Drain 10 

Cleanout 134 

Downspout 1 

Main Sewer 3 

Service Lateral  15 

Sewer Main 1 

Sewer Manhole 3 

Source Unknown 5 

TOTAL 172 

TOTAL MAINLINE DEFECTS 7 
 
This report and the assessment that Schaaf and Wheeler completed was related to the sewer 
mains and manholes; therefore, defects related to area drains, cleanouts, downspouts, service 
laterals, and source unknowns were not included in the review.  

Schaaf and Wheeler reviewed all the mainline defects to determine if any of the defects 
corresponded with the locations proposed for rehabilitation as part of the CCTV assessment. A 
list of the sewer main and manhole defects identified in the smoke testing report and the 
associated repairs/rehabilitation are included as Attachment 8.  

Condition Evaluation Methodology 

Schaaf & Wheeler’s subconsultant, Presidio Systems Inc., completed CCTV inspections of the 
pipe segments to assess the structural conditions and to identify operational and maintenance 
issues. Inspections and assessments were conducted based on PACP standards. Each pipe 
segment inspected was assigned a Pipeline Assessment Certification Program (PACP) rating 
by the CCTV inspection operator.  

Resulting videos and reports were provided to Schaaf & Wheeler for further review and 
assessment. Schaaf & Wheeler coupled the PACP rating for each pipe and reviewed the 
inspection footage to assign a Schaaf & Wheeler score to be used for prioritizing the 
recommended improvements. The Schaaf & Wheeler (S&W) score is primarily based on the 
structural integrity of the sewer and is intended to minimize the risk of sanitary sewer overflows 
(SSO’s). Schaaf & Wheeler’s score is based on decimal system from 1 to 5 to better 
differentiate construction priorities. A summary of the scoring system is provided in Table 3 and 
a summary of the total pipe length for each score is included in Table 4.  
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Table 3. Schaaf & Wheeler Scoring System 

S&W 
Score Pipe Condition Priority 

5 Failed Structurally, Significant Infiltration, 
Compromised by Another Utility Urgent Priority 

4 to 4.9 Significant structural and/or operational defects High Priority 

3 to 3.9 Several Cracks, Fractures, Roots, Etc. Moderate Priority 

2 to 2.9 Fair Pipe Condition Low Priority 

1 to 1.9 Relatively New, PVC Pipe 
 

Table 4. Pipe Length per Score/Priority 

S&W 
Score Priority Length (ft) Percentage of Length (%) 

5 Urgent Priority 1,492 1.6 

4-4.9 High Priority 21,811 22.8 

3-3.9 Moderate Priority 32,923 34.5 

2-2.9 Low Priority 16,849 17.6 

0-1.9 Low Priority 22,433 23.5 

TOTAL  95,508 100 

Schaaf & Wheeler’s scoring system prioritizes significant structural issues, such as collapses, 
breaks, and significant fractures, and other defects that are considered pipe failures or will likely 
fail in a short period of time, as well as potential for significant inflow/infiltration into the pipe.  

Some sewer segments received high initial PACP ratings due to operational and maintenance 
issues like grease build up or root intrusion throughout the segment. Root intrusion should not 
be discredited, as it is a source of infiltration and greatly increases the maintenance 
requirements. Likewise significant grease build up can reduce the overall capacity of the sewer 
segment, potentially causing surcharging and overflows. Significant root intrusion throughout the 
segment and grease buildup can typically be addressed with additional routine maintenance. 
Root intrusion can be addressed with root cutting and foaming on a routine basis. Pipe 
segments with severe root intrusion issues are typically recommended for rehabilitation. Grease 
buildup can be addressed with jetting and cleaning the pipe. Pipe rehabilitation and replacement 
will not typically alleviate grease buildup unless it is being caused by a sag in the pipe. In 
Schaaf & Wheeler’s scoring system, operation and maintenance issues typically have a lower 
emphasis in the overall score compared to the PACP rating system since these issues can 
typically be fixed with maintenance and/or difficult to fix with repairing or rehabilitating the pipe.  

Per the County’s sewer lateral ordinance, the individual property owners are responsible for the 
sewer laterals and lateral connections. Therefore, observed issues with the laterals and lateral 
connections (poor connections, roots, etc.) are not recommended for repair unless the issue 
affects or has a potential to impact the condition of the sewer main. If there is a sewer main 
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defect that requires repair at a lateral connection, the repair will include replacement of the wye 
connection.  

Schaaf & Wheeler scoring groups are described below. 
 
Urgent Priority  
Urgent priority score of 5 was assigned to pipe segments with structural and/or operational 
defects that impact the capacity of the pipe or that have the potential to cause a sanitary sewer 
overflow (SSO).  The defects for urgent priority score include but are not limited to broken pipes, 
collapsed pipes, large deformations, large defective joints, large root mass, and defective lateral 
connections that significantly obstruct the flow in the sewer main. 

High Priority 
Sewer pipes that contain some structural and operational defects received a score between 4 
and 4.9. These defects are a high priority to be repaired. The structural defects include but are 
not limited to cracks, fractures, small holes and breaks, medium deformations, medium 
defective joints, and some aggregate exposure. The operational defects include, but are not 
limited to medium root mass, signs of significant infiltration, and sags where the pipe is 
significantly surcharged (approximately 70% or more).  

Moderate Priority  
Sewer pipes that contain minor structural and operational defects receive a score between 3 
and 3.9. These defects are a moderate priority to be repaired. The structural defects include but 
are not limited to cracks, fractures, defective joints, minor aggregate exposure, or corrosion. The 
operational defects include but are not limited to medium roots and medium sags leading to the 
pipe being surcharged by 30% - 70% full.  

Low Priority 
Sewer pipes that are in fair condition receive a score between 2 and 2.9.  Sewer pipes that are 
new or nearly new and contain no structural defects received a score between 1 and 1.9. These 
pipes are low priority; therefore, no improvements are recommended at this time. The structural 
defects include but are not limited to cracks, small fractures, and/or minor defective joints. The 
operational defects include but are not limited to fine roots and small sags leading to the pipe 
being 0% -30% full. 

Rehabilitation and Replacement Methods 

There are several methods available to rehabilitate and replace existing sewer pipes. For this 
analysis, five main types of sewer rehabilitation were reviewed; cured-in place pipe (CIPP), spot 
repair, open trench repair, open trench replacement, and pipe bursting. Full length 
rehabilitation/replacement typically addresses multiple defects with various levels of severity. 
Manhole repairs and rehabilitation include removing ladder rungs, repairing cracks/holes, 
reforming invert, replacing frame/lid, raise manhole, and rehabilitate manhole. The rehabilitation 
and replacement methods are discussed further herein. 

CIPP Rehabilitation 
Cured-In Place Pipe (CIPP) is a rehabilitation method that consists of a resin impregnated liner, 
cured with hot water or steam, which then forms a new pipe within the existing pipe. The liner is 
forced through the existing pipe and the impregnated resin liner cures, creating a new pipe 
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within the existing pipe. Intruding laterals may require spot repairs prior to lining. Active laterals 
without significant defects can be reinstated after the liner has been cured with a robotic cutter 
from inside of the sewer main.  Laterals with significant defects will need to be open cut 
replaced prior to CIPP installation.   

CIPP is a good option when excavation is not feasible or will cause significant impacts. CIPP is 
also an economical rehab method when a pipe segment has several material changes from old 
spot repairs, if the pipe has significant root intrusion, if the segment contains significant surface 
damage like corrosion, or infiltration stains throughout. CIPP creates a monolithic pipe and 
reduces the potential for infiltration.  

Spot Repair 
A spot repair is performed by excavating to the existing sewer, removing, and replacing a short 
section of pipe (typically 6’ or less), installing couplings to connect to the existing sewer, 
backfilling the excavation, and returning the surface improvements to pre-construction 
conditions.  
 
Spot repairs address structural defects such as fractures, breaks, holes, collapsed pipes, joint 
deformation, joint offsets, and joint separations. Spot repairs can also address intruding laterals 
and obstacles/obstructions. Lateral connections that intrude into the sewer main will need to be 
repaired in locations where the pipe is recommended for CIPP lining.  Spot repairs are also 
recommended in locations where significant infiltration is observed in an isolated location.   

Open Trench Repair 
An open trench repair is a pipe replacement via open trench construction that is longer than a 
spot repair, but shorter than replacing the entire manhole to manhole pipe segment.  Typically, 
open trench repairs are proposed to address multiple pipe defects in proximity, or to repair 
significant isolated sags.  Typically, open trench repairs are recommended in locations where 
defects are within 15 feet from each other.  Defects found to be more than 15 feet from each 
other were maintained as Spot Repairs. 

Open Trench Replacement 
An open trench replacement consists of replacing an entire manhole to manhole pipe segment.  
Typically, open trench replacement is proposed to address multiple pipe defects and/or to repair 
significant sags.  All lateral connections will be replaced, and the laterals will be reconnected 
within the trench of the new sewer main.  

Pipe Bursting 
Pipe bursting is a trenchless pipe replacement method completed by forcing a new pipe through 
the existing pipe. This type of rehabilitation is effective when there are significant structural 
defects; however, pipe bursting does not typically eliminate sags in the pipeline. Pipe bursting 
can also address segments with significant root intrusion and segments with multiple points of 
infiltration. Excavations are required for the entrance and exit pits, crossing of close utilities, and 
to replace lateral connections. 

Manhole Rehabilitation 
Manhole rehabilitation should be considered for all manholes connecting to the pipes being 
included as part of the recommended rehabilitation project. Manhole repairs and rehabilitation 
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are based on the manhole inspections completed by Presidio Systems Inc, and are discussed 
herein: 

• Rehabilitate Manhole:  Manhole rehabilitation consists of applying a mortar-based 
coating system to the interior surfaces of the manhole to repair corrosion, cracks, holes, 
and other manhole defects.   

• Replace Frame and Cover:  Replacement of the manhole frame and cover is 
recommended in locations where the existing frame and cover is observed to be in poor 
condition.   

• Repair Pipe Connection:  Repairing the manhole to pipe connection consists of 
chipping out the concrete/mortar around the pipe connection and installing a water stop 
and grout.  This is recommended in locations where a poor pipe connection was 
observed, or in locations where infiltration was observed at the pipe connection.   

• Reform Bench and Invert:  Reforming the bench and invert of the manhole is 
recommended in locations where poor flow conditions within the manhole were observed 
due to deformations and in locations where a formed channel does not exist.  

• Grout Grade Rings:  Grouting of the manhole grade rings is recommended in locations 
where there are significant voids and gaps in the grade rings which may lead to 
infiltration and soil migration.   

• Raise Manhole: Raising the manhole frame and lid is recommended in locations where 
the frame and lid are lower than the surrounding ground, or in locations where the 
manhole is buried.   

• Remove Ladder Rungs:  Ladder rungs within sanitary sewer manholes may present a 
safety hazard as they age and become corroded.  Removal of ladder rungs is 
recommended in manholes where other manhole rehabilitations are being performed.    

• Replace Rodding Inlet:  Rodding inlet replacement consists of removing the existing 
rodding inlet structure. Replacement of the rodding inlet is typically recommended in 
locations where the connecting pipe is being replaced or rehabilitated.  Additionally, 
rodding inlet replacement is identified in locations where their significant defects are 
observed.  

The priority ranking of pipe segments and manholes provide the ability to adjust the 
recommended repairs in relation to the construction methods and budget available. Pipe 
segments and manholes with a score of 4 or greater are in poor condition and are likely to fail 
and/or have significant infiltration and are recommended for rehabilitation in the near future. 
Pipe segments and manholes with a score of less than 4 are less likely to have catastrophic 
failure or cause SSO’s in the near future due to the pipe condition. 

Table 5 summarizes the quantities of each rehabilitation/replacement method for pipe segments 
and manholes with a Schaaf & Wheeler score of 4 or greater.  Summary tables of the pipe 
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segments and manholes with a Schaaf & Wheeler Score of 4 or greater are included in 
Attachment 1. 

Table 5. Pipe Rehabilitation Quantities (S&W Score of 4 to 5) 

Rehabilitation 
Method 

Schaaf & 
Wheeler Score 

Length (ft) / # of 
Repair Locations 

CIPP 4 to 5 4,203 LF 

Spot Repair 4 to 5 139 

Open Trench 
Repair 

4 to 5 10 LF 

Pipe Burst 4 to 5 9,263 LF 

Replace Sewer 4 to 5 0 LF 

Manhole 
Rehabilitation 

4 to 5 17 

Many pipe segments that have a S&W score of less than 4 have minor to moderate defects like 
cracks, sags, root intrusions, build up and deposits like calcium, grease, and concrete. It is 
recommended that pipe segments be regularly cleaned and inspected to identify changes in 
conditions, remove roots and grease/calcium buildup and tell when future improvements will be 
needed. Roots coming through into the pipe can be dealt with by root cutting or foaming when 
necessary to prevent large roots and root balls from forming.  

Figures showing the Schaaf & Wheeler score for each pipe segment and manhole are included 
in Attachment 3.  Figures identifying the recommended rehabilitation method for each pipe 
segment with a Schaaf & Wheeler score of 4 and greater are included in Attachment 4. 

Repairs Completed by the County              
The County completed several urgent repairs during the pipe assessment process to address 
condition-related issues that were flagged and reported during the inspection and assessment 
process. A summary of the repairs that were completed by the County is included in Table 6.  
These repairs have been removed from the recommended improvements; however, additional 
improvements may be necessary on these pipe segments.   
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Table 6. Pipe Repairs and Replacements 

Pipe ID  Type of Repair Date 

299-306 1 - 4ft x 6in patch 9/26 

416-409 1 – 4ft x 6in patch 9/22 

597-604 1ft of VCP pipe and 6in x 
4in wye connection 

9/21 

385-377 1 – 8in x 24in patch 11/21 

272-275 1 – 6in x 48in patch 11/14 

274-287 2 – 6in x 48in patch 11/16 

5848-5847 1 – 6in x 48in patch and     
1 – 8in x 48in patch 

12/5 

 

Cost Estimates 

The preliminary estimate of probable construction costs to address pipes and manholes that 
received a Schaaf & Wheeler score from 4 to 5 is summarized in Table 7. Unit costs are based 
on recent bid prices for similar projects throughout the Bay Area. A detailed estimate is included 
in Attachment 2 to this memorandum. 

Table 7. Cost Estimate Summary 

Repair Type Estimated Total Cost ($) 

Spot Repair $980,000 

CIPP Rehabilitation $280,000 

Open Trench Repair $4,000 

Pipe Burst $2,820,000 

Open Trench Replacement $0 

Manhole Rehabilitation $110,000 

Subtotal $4,200,000 

Construction Contingency (20%) $840,000 

Mobilization/Traffic 
Control/Shoring/Etc. (30%) 

$1,260,000 

Total $6,300,000 
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ATTACHMENT 1: Summary of CCTV Assessment 

SUMMARY OF CCTV INSPECTION DATA 
Number of Sewer Segments Televised 545 
Total Length of Televised Sewers (feet) 95,508 
Number of Sewer Segments with a Score of 5 8 
Number of Sewer Segments with a Score of 4-4.9 123 
Number of Sewer Segments with a Score of 3-3.9 179 
Number of Sewer Segments with a Score of 2-2.9 98 
Number of Sewer Segments with a Score Less than 2 137 

 

The table below includes a list of pipe segments with a Schaaf & Wheeler score of 4 and 
greater that are proposed for CIPP lining. 
     

 SEWER SEGMENTS PROPOSED FOR CIPP LINING 

UPSTREAM MH DOWNSTREAM MH SIZE (IN) LENGTH (FT) RATING 

732 731 6 187 4.5 
406 405 6 152 4.4 
752 755 6 368 4.4 
398 378 6 301 4.4 
576 565 6 283 4.3 
417 408 6 206 4.3 
371 370 6 303 4.3 
482 494 6 369 4.3 
501 499 6 75 4.3 
291 272 6 123 4.3 
410 411 6 203 4.2 
737 739 6 180 4.2 

437A 437 8 149 4.2 
564 561 6 131 4.2 
516 472 6 150 4.2 
446 443 6 171 4.2 
711 713 6 217 4.2 
664 663 6 110 4.1 
283 284 15 24 4.1 
396 394 6 194 4 
604 595 10 307 4 

TOTAL LENGTH OF CIPP LINING 4,203 Feet 
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The table below includes a list of pipe segments with a Schaaf & Wheeler score of 4 and 
greater that are proposed for spot repairs. 

     
SEWER SEGMENTS PROPOSED FOR SPOT REPAIR 

UPSTREAM MH DOWNSTREAM MH SIZE (IN) NUMBER OF 
REPAIRS RATING 

270 268 6 2 4.3 
264 265 6 2 4 
342 306 6 1 5 
591 625 6 4 5 
268 269 6 2 5 
269 275 6 2 5 
365 358 6 1 5 
751 752 6 1 5 
358 326 6 2 4.9 
747 749 6 1 4.9 
781 788 6 1 4.9 
366 405 6 1 4.9 
520 518 6 3 4.9 
748 750 6 1 4.9 
361 362 6 2 4.8 
724 728 6 2 4.7 
658 660 6 4 4.5 
272 275 6 3 4.5 
369 410 6 3 4.5 
348 352 6 3 4.5 
296 298 6 2 4.5 

286A 286 6 2 4.5 
557 547 6 1 4.5 
462 458 6 2 4.4 
522 520 6 2 4.4 
394 392 6 2 4.4 
485 483 6 2 4.4 
421 413 6 1 4.4 
419 420 6 1 4.4 
406 405 6 2 4.4 
752 755 6 4 4.4 
304 302 6 1 4.4 
398 378 6 2 4.4 
740 6251 6 1 4.3 
632 633 6 1 4.3 
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623 674 6 2 4.3 
727 730 6 1 4.3 
445 437 6 3 4.3 
397 396 6 1 4.3 
735 733 6 1 4.3 
524 523 6 2 4.3 

618A 618 6 3 4.3 
455 453 6 1 4.3 
799 798 6 2 4.3 
377 379 6 2 4.3 
291 272 6 3 4.3 
423 413 6 1 4.2 
638 640 6 2 4.2 
806 5832 6 2 4.2 
577 573 6 3 4.2 
480 6032 12 1 4.2 
663 667 6 2 4.2 
737 739 6 2 4.2 

437A 437 8 1 4.2 
564 561 6 3 4.2 
340 345 6 2 4.2 
441 445 6 3 4.2 
458 443 6 3 4.2 
385 377 6 1 4.2 
373 376 6 2 4.2 
446 443 6 1 4.2 
534 537 6 1 4.2 
711 713 6 1 4.2 
536 541 6 1 4.1 
664 663 6 1 4.1 
538 541 6 1 4.1 
283 284 15 1 4.1 
518 516 6 2 4.1 
572 577 6 2 4.1 
464 462 6 1 4.1 
712 715 6 4 4 
782 780 6 2 4 
604 595 10 2 4 
261 264 6 1 4 
346 343 6 1 4 
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613 605 12 1 4 
TOTAL NUMBER OF SPOT REPAIRS 139 Each 

 

The table below includes a list of pipe segments with a Schaaf & Wheeler score of 4 
and greater that are proposed for open trench repairs. 
     

SEWER SEGMENTS RECOMMENDED FOR OPEN TRENCH REPAIR 
UPSTREAM 

MH DOWNSTREAM MH SIZE (IN) REPAIR LENGTH 
(FT) RATING 

286A 286 6 10 4.5 
TOTAL LENGTH OF OPEN TRENCH REPAIRS 10 Feet 

     
The table below includes a list of pipe segments with a Schaaf & Wheeler score of 4 
and greater that are proposed for pipe bursting. 
     

CSCSD - SEWER SEGMENTS RECOMMENDED FOR PIPE BURSTING 

UPSTREAM MH DOWNSTREAM MH SIZE (IN) LENGTH (FT) RATING 

5848 5847 6 148 4.9 
271 270 6 91 5 
701 702 8 222 5 
751 752 6 224 5 
757 759 6 145 4.9 
472 470 6 212 4.9 
756 768 6 121 4.8 
755 756 6 317 4.8 
695 701 8 131 4.8 
761 764 6 150 4.8 
723 722 6 182 4.8 
262 263 6 47 4.8 

5896 598 6 156 4.8 
298 299 6 154 4.8 
660 669 6 263 4.8 
274 287 6 242 4.7 
639 638 6 187 4.7 
759 760 6 124 4.7 
442 426 6 226 4.7 
476 475 8 201 4.7 
656 689 6 304 4.6 
404 400 6 165 4.6 
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551 544 6 207 4.6 
633 630 6 169 4.6 
275 274 6 100 4.6 
612 614 6 91 4.5 
559 553 6 305 4.5 
430 427 6 306 4.5 
558 546 6 229 4.5 
642 644 8 240 4.5 
569 567 6 305 4.5 
608 569 6 229 4.5 
566 564 6 233 4.5 
661 665 6 139 4.5 
439 476 8 178 4.5 
798 797 6 182 4.5 
603 599 6 140 4.5 
437 438 8 206 4.4 
567 561 6 306 4.4 
573 580 6 286 4.4 
733 734 6 268 4.3 
599 598 6 46 4.3 
444 442 6 180 4.3 
546 544 6 227 4.2 
595 593 10 132 4.2 
722 744 6 296 4.1 
262 261 6 47 4 
451 6203 8 204 4 

TOTAL LENGTH OF PIPE BURSTING 9,263 Feet 
 

Note: There are no pipe segments that are recommended for open trench replacement that 
have a Schaaf and Wheeler score of 4 or greater.   

The table below includes a list of manholes with a Schaaf & Wheeler score of 4 and greater that 
are proposed for rehabilitation. 

CSCSD – MANHOLES RECOMMENDED FOR REHABILITATION  

MANHOLE ID S&W RATING RECOMMENDED REPAIRS  

268 4 REPAIR/REFORM BENCH & INVERT, REPLACE 
FRAME & LID 

 

299 4 REPAIR/REFORM BENCH & INVERT, MORTAR 
COATING AND REPLACE FRAME & LID 
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305 5 REPLACE FRAME & LID, RAISE MANHOLE, 
REMOVE & REPLACE MANHOLE 

 

306 4 REPAIR/REFORM BENCH & INVERT, MORTAR 
COATING, RAISE MANHOLE 

 

372 4 REPAIR/REFORM BENCH & INVERT AND REPLACE 
MANHOLE FRAME & LID  

433 4 REPAIR/REFORM BENCH & INVERT, MORTAR 
COATING 

 

475 4 REPAIR/REFORM BENCH & INVERT, MORTAR 
COATING, RAISE MANHOLE 

 

541 5 REMOVE AND REPLACE MANHOLE  

554 4 REPLACE FRAME & LID  

574 4 REPLACE FRAME & LID  

577 4 MORTAR COATING  

580 4 REPAIR/REFORM BENCH & INVERT, MORTAR 
COATING 

 

622 4 REPAIR/REFORM BENCH & INVERT, MORTAR 
COATING 

 

659 4 REPAIR/REFORM BENCH & INVERT, MORTAR 
COATING 

 

725 4 REMOVE & REPLACE RODDING INLET/CLEANOUT  

781 4 REPLACE FRAME & LID, REMOVE & REPLACE 
RODDING INLET/CLEANOUT 

 

788 4 REPAIR/REFORM BENCH & INVERT, MORTAR 
COATING 
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ATTACHMENT 2: Estimate of Probable Construction Cost 

 

ESTIMATE OF PROBABLE CONSTRUCTION COST (SCHAAF & WHEELER SCORE OF 4-5) 

ITEM DESCRIPTION UNIT UNIT 
COST QUANTITY TOTAL 

SPOT REPAIR 
1 6" SPOT REPAIR EA $7,000  133 $ 980,000 
2 8" SPOT REPAIR EA $7,500  1 $7,500  
3 10" SPOT REPAIR EA $8,000  2 $16,000  
4 12" SPOT REPAIR EA $8,500  2 $17,000  
5 15" SPOT REPAIR EA $8,500  1 $8,500  

SUBTOTAL $980,000  
CIPP REHABILITION 

6 6" CIPP LF $65  3723 $241,995  
7 8" CIPP LF $70  149 $10,430  
8 10" CIPP LF $80  307 $24,560  
9 15" CIPP LF $90  24 $2,160  

SUBTOTAL $280,000  
OPEN TRENCH REPAIR 
10 6" OPEN TRENCH REPAIR LF $350  10 $3,500  

SUBTOTAL $4,000  
PIPE BURST 
11 6" PIPE BURSTING LF $300  7749 $2,324,700  
12 8" PIPE BURSTING LF $325  1382 $449,150  
13 10" PIPE BURSTING LF $350  132 $46,200  

SUBTOTAL $2,820,000  
MANHOLE REHABILITATION 
14 MORTAR COATING (MORE THAN 5' DEEP) EA $4,000  8 $32,000  
15 REPAIR BENCH/INVERT EA $2,500  10 $25,000  
16 RAISE MANHOLE EA $3,500  3 $10,500  
17 REMOVE MANHOLE LADDER RUNGS EA $1,000  14 $14,000  
18 REPLACE MANHOLE FRAME AND LID EA $2,500 6 $15,000 
19 REMOVE AND REPLACE MANHOLE EA $9,000 1 $9,000 

SUBTOTAL $110,000  
  

PROJECT SUBTOTAL $4,200,000  
CONSTRUCTION CONTINGENCY (20%) $840,000  

MOBILIZATION/TRAFFIC CONTROL/SHORING/ETC. (30%) $1,260,000  
TOTAL $6,300,000  
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ATTACHMENT 3: Schaaf & Wheeler Rating/Score Figures 
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ATTACHMENT 4: Rehabilitation Summary Figures 
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ATTACHMENT 5: Examples of Typical Pipe Defects 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



To: Mark Chow, County of San Mateo                                                                                January 19, 2024 

Schaaf & Wheeler 21 

   

Example 1: Spiral Crack     Example 2: Calcium Deposits 

   

Example 3: Encrustation Deposits/Infiltration Stain  Example 4: Spiral Crack 

   

Example 5: Medium Offset Joint    Example 6: Multiple Fractures 
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Example 7: Broken Pipe     Example 8: Large Offset Joint 

  

Example 9: Pipe Sag     Example 10: Broken Pipe Soil Visible 
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ATTACHMENT 6: Manholes and Pipes Not Inspected 
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Summary of Manholes and Pipes that were Not Inspected 

The table below provides details on all structures that were not inspected and/or surveyed. 

Manholes and Flushing Inlets Not Inspected 

ITEMS TYPE LATITUDE LONGITUDE 
RIM 

ELEVATION 
ITEMS NOT 
INSPECTED 

ITEMS NOT 
SURVEYED NOTES 

285 MANHOLE #N/A #N/A #N/A X X DOES NOT EXIST PER DISTRICT 
PERSONNEL 

292 MANHOLE #N/A #N/A #N/A X X SEARCHED FOR NOT FOUND 

331 FLUSHING 
INLET #N/A #N/A #N/A   X 

ABANDONED/CLEANOUT 
BYPASSED BY 4" LINE ABOVE 
GROUND 

366 FLUSHING 
INLET #N/A #N/A #N/A X X 

SEARCHED FOR NOT FOUND, 
LIKELY BURIED UNDER A 
RETAINING WALL 

481 FLUSHING 
INLET #N/A #N/A #N/A X X UNDER PAVEMENT 

491 MANHOLE #N/A #N/A #N/A X X SEARCHED FOR NOT FOUND 
493 MANHOLE #N/A #N/A #N/A X X DOES NOT EXIST 
798 MANHOLE #N/A #N/A #N/A X X SEARCHED FOR NOT FOUND 

5837 WYE #N/A #N/A #N/A X   SHOT AS #1203? 
5897 CLEANOUT #N/A #N/A #N/A X X SEARCHED FOR NOT FOUND 

6202 MANHOLE #N/A #N/A #N/A X X SEARCHED FOR NOT FOUND, 
COVERED WITH ASPHALT PATCH 

 
The pipe segments that were not CCTV inspected are summarized in the table below. Seven 
pipe segments were not inspected because the pipe segments does not exist on the District’s 
base map; however, they were included in the GIS shapefiles.  It is assumed that these pipe 
segments do not exist.   

Pipe Segments Not Inspected 

PIPE SEGMENTS NOT INSPECTED LENGTH NOTES 
5850 6092 144 PIPE SEGMENT DOES NOT EXIST ON BASEMAP 
5898 807 238 PIPE SEGMENT DOES NOT EXIST ON BASEMAP 
5901 765 133 PIPE SEGMENT DOES NOT EXIST ON BASEMAP 
734 743 #N/A PIPE SEGMENT DOES NOT EXIST ON BASEMAP 
738 5850 #N/A PIPE SEGMENT DOES NOT EXIST ON BASEMAP 
742 738 #N/A PIPE SEGMENT DOES NOT EXIST ON BASEMAP 
743 742 #N/A PIPE SEGMENT DOES NOT EXIST ON BASEMAP 
279 278 30 SIPHON LINE WITH VALVE NO CCTV DONE  
292 291 122 4" ABOVE GROUND PIPE 
331 292 139 4" ABOVE GROUND PIPE 

493 496 

119 

MAP SHOWS LINE SEGMENT AS 491_493 BUT IT IS 
ACTUALLY 491_496 . MUST CORRECT MAPS & GIS , 
NEW CORRECT LINE SEGMENT REFERENCE IS 
491_496. 493 DOES NOT EXIST. 
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ATTACHMENT 7: Smoke Testing Study, Crystal Springs County Sanitation District, 
Sewer Basins CS-2, CS-6, CS-7, and CS-10, ADS Environmental Services, August 2019 
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Project:     
Date:     8/14/2019
Defect:   156

San Mateo Smoke Testing 2019



Project:     San Mateo Smoke Testing 2019
Date:     8/14/2019
Defect:   157
Address: 2024 New Bruswick Dr

Lat:       37.517790° Long:  -122.341258°



Project:     San Mateo Smoke Testing 2019
Date:     8/14/2019
Defect:   158
Address: 2027 New Bruswick Dr

Lat:       37.517731° Long:  -122.340910°



Project:     San Mateo Smoke Testing 2019
Date:     8/14/2019
Defect:   159
Address: 2032 New Bruswick Dr

Lat:       37.517468° Long:  -122.340950°



Project:     San Mateo Smoke Testing 2019
Date:     8/14/2019
Defect:   160
Address: 2052 New Bruswick Dr

Lat:       37.517000° Long:  -122.340505°



Project:     San Mateo Smoke Testing 2019
Date:     8/14/2019
Defect:   161
Address: 2068 New Bruswick Dr

Lat:      37.516748° Long:   -122.340248°



FT

162 1 1 16 3 8'

 Long:    -122.339929°Lat:                37.516320°

Comments:  No cap. Downspout drains here

Results Code
1. Positive
2. Suspect
3. Negative
4. Cannot Test

Status Code
1. Private
2. Public

Source Type Code
1. Service Laterals
2. Transition Joint
3. Driveway Drain
4. Window Well Drain
5. Stairwell Drain
6. Area Drain
7. Downspout
8. Downspout Connection
9. Foundation Drain
10. Building Inside
11. Catch Basin
12. Storm Drain
13. Storm Manhole
14. Main Sewer
15. Upstream Manhole
16. Cleanout
17.   Other (Need to Investigate)

Smoke Code
1. Light
2. Medium
3. Heavy

Runoff Code
1. 0% Paved
2. 25% Paved
3. 50% Paved
4. 75% Paved
5. 100% Paved

GPS Coordinates 

2084 New Bruswick Dr 10' 2

Smoke Testing Form Date     08/14/2019

Project     San Mateo Smoke Testing 2019                            Results     Positive

Inspection Crew     Aby Takanohara/ Rickey Bradley           Defect#     162
Defect #

Address/Location Results Status
Source 
Type Smoke

Area
Run Off Photo #

FT



Project:     
Date:     8/14/2019
Defect:   162

San Mateo Smoke Testing 2019



Project:     San Mateo Smoke Testing 2019
Date:     8/14/2019
Defect:   163
Address: 2076 New Bruswick Dr

Lat:      37.516459° Long:  -122.340032°



Project:     San Mateo Smoke Testing 2019
Date:     8/14/2019
Defect:   164
Address: 2089 New Bruswick Dr

Lat:     37.516306° Long:  -122.339550°









































 
3447 Investment Blvd, Suite #4, Hayward, CA 94545    

                                           PHONE:  206.423.3453  
206.762.5077 

  
                                                                                                                                                                                                         www.adsenv.com 
 
                                                                                                                                                                                     A DIVISION OF ADS CORP 

 

October 10, 2018 
 
Mark Chow, P.E. 
Principal Civil Engineer 
County of San Mateo 
Department of Public Works 
555 County Center, 5th Floor 
Redwood City, CA 94063 
Tel.  (650) 599-1489 
Fax. (650) 361-8220 
e-mail:  mchow@smcgov.org 
 
Re:  2019 Smoke Testing Proposal 
 County of San Mateo 
 
Dear Mark, 
   
Thank you for the opportunity to propose on the County of San Mateo smoke testing project.  We believe the ADS 
project team is uniquely qualified to perform this work based on our 43 years of experience performing these 
services. ADS has local and experienced staff in Hayward which will provide the County of San Mateo immediate 
access to our project staff and field crews for project updates and facilitate coordination for the critical task of 
public notification for the smoke testing field work. 
 
We look forward to working with you on this and other future projects.  Thank you for the opportunity to propose 
on your requirements.  If you have any questions regarding this proposal, please do not hesitate to call me at (858) 
210-5387. 
 
Sincerely, 
 
 
Rob Larson 
Business Development Manager 
858-210-5387 
 
Enclosure 
  

http://www.adsenv.com/
mailto:mchow@smcgov.org
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ATTACHMENT 8: Smoke Testing Defects and Associated Rehabilitation 
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The sewer main defects and results and recommended repairs/rehabilitation resulting from the 
noted defects within the Smoke Testing Study are summarized in the table below.   

DEFECT 
ID BASIN LATITUDE LONGITUDE DEFCT 

TYPE 
SMOKE 

DENSITY ADDRESS NOTES 

1 CS-10 -122.35 37.52 SOURCE 
UNKNOWN LIGHT 

2285 
BUNKER HILL 

DRIVE 

MAY BE LATERAL 
OR CLEANOUT 

34 CS-2 -122.36 37.53 MAIN 
SEWER LIGHT 1287 LAUREL 

DRIVE 

SMOKE COMING 
FROM NEXT TO 
MANHOLE LID. 
ADDRESSED IN 
MANHOLE 
REHABILITATION 

91 CS-2 -122.35 37.52 SOURCE 
UNKOWN LIGHT 

1620 
LEXINGTON 

AVENUE 

AREA DRAIN OR 
LATERAL 

99 CS-2 -122.35 37.53 SEWER 
MANHOLE HEAVY 57 ROXBURY 

LANE 

SEWER MANHOLE 
LID LOW POINT ON 
HILL; 
INFILTRATION DISK 
RECOMMENDED 

103 CS-7 -122.35 37.52 SEWER 
MANHOLE HEAVY 

1759 
MONTICELLO 

ROAD 

SEWER MANHOLE 
LID LOW POINT ON 
HILL; 
INFILTRATION DISK 
RECOMMENDED 

108 CS-7 -122.35 37.52 SOURCE 
UNKNOWN LIGHT 

1763 
LEXINGTON 

AVENUE 

CANNOT OPEN 
COVER 

132 CS-7 -122.34 37.51 SOURCE 
UNKNOWN LIGHT 15 STONEY 

POINT PLACE 

CANNOT ACCESS 
DUE TO DEBRIS. 
MOST LIKELY 
CLEANOUT 

147 CS-7 -122.34 37.52 SOURCE 
UNKNOWN MEDIUM 25 AMBOY 

COURT 

COULD NOT TELL 
SOURCE. UNDER 
CONTAINER CAR 

166 CS-6 -122.33 37.53 MAIN 
SEWER MEDIUM 

1744 
PARROTT 

DRIVE 

CRACK IN 
ROAD/SIDEWALK.
ON HILL AND 
FLOW WILL DRAIN 
OVER CRACK. 
ADDRESSED IN 
PIPE 
REHABILITATION. 

 

 




