


7/6/22



1-800-573-1311

503-823-1700

CENTURYLINK

CITY WATER

NW NATURAL GAS

503-823-4874

PGE 503-464-7777

AFTER HOURS 503-226-4211

Dig  Safel\�

EMERGENCY TELEPHONE NUMBERS

Call the OregoQ OQe�Call CeQter
DIAL  811  or  1-800-332-2344

VERIZON 1-800-483-1000

503-226-4211 Ext.4313M-F 7am-6pm

ATTENTION: OREGON LAW REQUIRES YOU

TO FOLLOW RULES ADOPTED BY THE

OREGON UTILITY NOTIFICATION CENTER.

THOSE RULES ARE SET FORTH IN OAR

952-001-0010 THROUGH OAR

952-001-0090. YOU MAY OBTAIN COPIES

OF THE RULES BY CALLING THE CENTER.

(NOTE: THE TELEPHONE NUMBER FOR THE

OREGON UTILITY NOTIFICATION CENTER IS

503-232-1987).

NOTICE TO EXCAVATORS:

POTENTIAL UNDERGROUND FACILITY OWNERS
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TITLE

SHEET DESCRIPTION

1 G01
VICINITY MAP, PROJECT AREA, LEGEND, SHEET INDEX

2 C01 NE 33RD AVE & NE KNOTT ST PLAN

3 CD01 STANDARD MANHOLE DETAILS

4 CE01

EROSION CONTROL PLAN DETAILS AND NOTES AND TREE

PROTECTION NOTES

PROJECT AREA

SCALE 1:200

GENERAL NOTES:

1. EXISTING GRADES AND ELEVATIONS SHOWN IN PROFILE WERE PROVIDED BY THE CITY OF PORTLAND

AND TAKEN ALONG THE CENTERLINE STATIONED ALIGNMENT OF SEWER MAIN. VERIFY ALL

ELEVATIONS AND GRADES.

2. UTILITIES AND SERVICE LATERALS AS SHOWN IN THE CONTRACT DOCUMENTS ARE AT APPROXIMATE

LOCATIONS. VERIFY ALL LOCATIONS IN THE FIELD PRIOR TO CONSTRUCTION.

3. NOT ALL WATER OR GAS SERVICE LATERALS ARE SHOWN.

4.  PERMANENT TRAFFIC STRIPING AND MARKING TO BE COMPLETED BY THE BUREAU OF

TRANSPORTATION AFTER COMPLETION OF WORK. CONTRACTOR SHALL MAINTAIN ALL TEMPORARY

STRIPING AND COORDINATE WITH OWNER'S REPRESENTATIVE WHEN FINAL PAVING IS COMPLETE.

5.  SEWER LATERALS SHALL BE 6-INCH ASTM 3034 PVC, SDR-35 AT 2% SLOPE (MINIMUM) UNLESS

OTHERWISE SHOWN IN THE CONTRACT DOCUMENTS OR APPROVED BY THE OWNER’S
REPRESENTATIVE.

6.  SUPPORT UTILITIES, AS REQUIRED, TO PROTECT IN PLACE.

7.  CONSTRUCT PER CURRENT CITY OF PORTLAND STANDARD DETAILS AND DRAWINGS, UNLESS

OTHERWISE NOTED IN THE CONTRACT DOCUMENTS OR DIRECTED BY THE OWNER’S
REPRESENTATIVE.

8.  A SITE SPECIFIC UTILITY PROTECTION (UPP) WILL BE REQUIRED FOR PROTECTING AND MAINTAINING IN

SERVICE THE EXISTING WATER MAIN DURING EXCAVATION FOR AND CONSTRUCTION OF THE SEWER

MAIN LINE AND SERVICE LATERAL.

9.  FOR POTHOLING OF PWB WATER FACILITIES, CONTACT ROY MARTINEZ

   (503-823-8311) 48 HOURS IN ADVANCE OF STARTING THE POTHOLING WORK IN ORDER TO

COORDINATE OBTAINING THE PWB INSPECTION ASSISTANCE.
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CONSTRUCTION NOTES:

1+65  CONSTRUCT 120" MAINTENANCE  HOLE WITH CAST-IN PLACE BASE PER STANDARD

DETAILS P-150 AND P-151.  USE REDUCING SLAB AFTER ON 120" MAINTENANCE HOLE

SECTION TO REDUCE TO 48" RISER SECTION, STACK OUT AND FINISH GRADE.. REFERENCE

REDUCING SLAB PER DETAIL P-152.  DEPTH TO BOTTOM OF SEWER IS APPROXIMATELY 20FT.

NOT USED

NOT USED

NOT USED

PROTECT EXISTING UTILITY

TRENCH REHAB SINKHOLE ABOVE MAIN.
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GENERAL NOTES FOR EROSION AND SEDIMENT CONTROL:

1. EROSION AND SEDIMENT CONTROL IS REQUIRED FOR THIS PROJECT.

2. PREPARE AN EROSION AND SEDIMENT CONTROL PLAN (ESCP) BEFORE BEGINNING WORK.  KEEP A COPY OF THE ESCP AND THE CITY EROSION AND SEDIMENT CONTROL MANUAL (MARCH

2008) ON SITE AT ALL TIMES DURING THE PROJECT.

3. THE EROSION AND SEDIMENT CONTROL FACILITIES AS SHOWN IN THE CONTRACT DOCUMENTS ARE THE MINIMUM REQUIREMENTS FOR THE ANTICIPATED PROJECT WORK AREA AND

SEASONAL CONDITIONS.  UPGRADE THESE FACILITIES TO ADDRESS CHANGING WORK OR WEATHER CONDITIONS.

4. SELECT BEST MANAGEMENT PRACTICES (BMPV) FROM THE FOLLOWING DOCUMENTS:

1) THE CITY OF PORTLAND EROSION AND SEDIMENT CONTROL MANUAL

2) THE STANDARD CONSTRUCTION SPECIFICATIONS

3) THE PROJECT CONTRACT DOCUMENTS
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FUNCTIONING.
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7. COMPLETE AN EROSION CONTROL MONITORING FORM AFTER EACH INSPECTION.  INCLUDE THE INSPECTION DATE AND TIME.  SUBMIT COMPLETED FORMS THROUGH THE HERON PROCESS.

PROVIDE THEM UPON REQUEST TO THE OWNERS REPRESENTATIVE.
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10. PROTECT ALL FUNCTIONING STORMWATER INLETS AND CATCH BASINS FROM RECEIVING UNFILTERED SEDIMENT AND SEDIMENT-LADEN RUNOFF.

11. REMOVE SEDIMENT AND DEBRIS FROM INLETS AND CATCH BASINS BEFORE AND AFTER PAVING.  DO NOT FLUSH SEDIMENT-LADEN WATER INTO THE DOWNSTREAM SYSTEM.

12. STABILIZE ALL EXPOSED SOIL IMMEDIATELY FOLLOWING GROUND DISTURBING ACTIVITY.

13. STABILIZE AND PROTECT STOCKPILED SOIL WITH APPROVED MEASURES.

14. REMOVE TEMPORARY EROSION AND SEDIMENT CONTROL FACILITIES AFTER THE PROJECT IS COMPLETED AND ACCEPTED BY THE OWNERS REPRESENTATIVE.
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8/2/2022

1

E11501 NE 33rd & NE Knott 
Sewer Emergency

Commissioner Briefing for Ordinance

John Bushard BES District Maintenance Engineer

Bureau of Environmental Services

August 1, 2022

Dawn Uchiyama, DIRECTORTED WHEELER, MAYOR

Environmental Services   l   E11501 NE 33rd & NE Knott Sewer Emergency 2

Emergency Ordinance for Procurement Contract

1

2



8/2/2022

2

Environmental Services   l   E11501 NE 33rd & NE Knott Sewer Emergency 3

Emergency Ordinance for Procurement Contract

• Late May 2022 sinkhole above 110‐year‐
old 66” sewer structure

• June 2022 developed plan to replace 
structure

• July 2022 Emergency Declaration letter 
signed July 9, held Pre‐bid meeting inviting 
5 contractors, Bids received July 13

Environmental Services   l   E11501 NE 33rd & NE Knott Sewer Emergency 4

Emergency Ordinance for Procurement Contract 

• Engineer’s Estimate $960,000, Low Bid $724,100.00

• August 4, 2022 – Construction begins, NE 33rd Ave Closed just south of NE 
Knott St. 

• Large excavation, no traffic
through construction zone

• Anticipate completion end of
September 2022.

Emergency Procurements over $500K
can be awarded through Commissioner
in charge, followed by City Council
authorization by ordinance

3

4
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3

Environmental Services   l   E11501 NE 33rd & NE Knott Sewer Emergency 5

• BES Public Involvement (PI)

• Door hanger notices to neighbors with PI hotline and contractor

• Traffic Advisory about closure

• Outreach to PPS, work will be underway during start of school year

• Emergency Ordinance August 24th

• Consent agenda

• Questions?

Emergency Ordinance for Procurement Contract 

5



Table 1
City of Portland BES

E11501 NE 33rd Ave and NE Knott Sewer Emergency

Preliminary Construction Cost Estimates for Recommended Repair Alternative

Item  Description  Unit Price   Total   Unit Price   Total 

1 Mobilization 1 LS 81,836$          81,836$              1 LS 112,695$        112,695$          

2 Erosion/Pollution Control 1 LS 11,860$          11,860$              1 LS 15,147$          15,147$             

3 Traffic Control 1 LS 35,581$          35,581$              1 LS 113,603$        113,603$          

4 Diversion of Flow 1 LS 75,000$          75,000$              1 LS 120,000$        120,000$          

5 Removal of Existing Junction Chamber 1 LS 45,000$          45,000$              1 LS 45,000$          45,000$             

6 Construct New Junction Structure 1 LS 410,616$        410,616$           1 LS 529,956$        529,956$          

7 Trench Rehabilitation 60 FT 1,700$             102,000$           60 FT 1,700$             102,000$          

8 Video Inspection of Sewers, Mainline 120 FT 45$                  5,400$                120 FT 45$                  5,400$               

Construction Subtotals   767,293$           1,043,801$       

Contingency ‐10% (76,729)$            ‐10% (104,380)$         

Contingency 25% 191,823$           25% 260,950$          

Estimated Cost Range  (low)  690,564$           (low)  939,421$          

(high)  959,117$           (high)  1,304,751$       

Notes:

1. Estimated unit costs were obtained from late 2021/early 2022 bids and estimates for similar work.

2. "Traffic Control" for 'full road closure' assumed 6% of direct construction (per PBOT cost tables) and 'open to traffic' assumed 15%.

3. "Diversion of Flow" assumed $15,000 per week for bulkheads and flow‐through pipes inside the shaft.

4. "Construct New Junction Structure" includes shoring design/install/removal, shaft excavation/disposal, utility protection, concrete base,

            144" MH structure, sewer re‐connections, beaver slide, shaft backfill, roadway reconstruction, paving, and all incidentals.

5. "Trench Rehabilitation" assumed 8‐ft wide by 8‐ft deep. Includes saw‐cutting, excavation, disposal, shoring, backfill, and all incidentals.

Estimated

Quantity

New 144" Junction Chamber

(full road closure)

New 144" Junction Chamber

(open to traffic)

Estimated

Quantity

McMillen Jacobs Associates Rev 1 / July 2022
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Technical Memorandum 
Technical Memorandum 

To: John Bushard, PE, PLS, BES Project: E11501 NE 33rd Ave & NE Knott St 
Sewer Emergency 

From: 
Matt Bartlett, PE 
Wolfe Lang, PE, GE 
Conner Bauman, PE 

Job No: 6377.0 

Date: July 29, 2022 

Subject: Alternatives Evaluation and Repair Recommendations – FINAL 

1.0 Background 

In late May 2022, BES was notified that a sinkhole had developed in the middle of NE 33rd Ave on the 
south side of the intersection with NE Knott St. A second sinkhole was later identified approximately 60 
feet south of the first sinkhole. Both sinkholes were covered temporarily with steel street plates and traffic 
control devices as shown in Photos 1 and 2. 

Photo 1: First sinkhole at NE 33rd Ave & NE Knott Photo 2: Second sinkhole on NE 33rd Ave 
(crosswalk on south side) (approx. 60 feet south of first sinkhole) 

2.0 Organization of this Memo 

This memo will describe McMillen Jacobs’ findings from the site investigation and data review     
(Section 3), provide an engineering opinion of the problem (Section 4), discuss feasible structural repair 
alternatives with estimated costs and schedule (Section 5), and provide recommendations on the high 
priority repair scope and future rehabilitation (Section 6). At the end of this memo is the preliminary 
construction cost estimate for the recommended repair alternative. McMillen Jacobs recommends 
structuring the Bid Form in a similar manner. 
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3.0 Findings from Data Review and Site Visits 

McMillen Jacobs reviewed existing data and performed site visits to better understand the problem, site 
constraints, and construction impacts. Outlined below are the key findings from this endeavor: 

• Existing junction chamber (AAY411): As-built drawings dated 1912 (110 years old) showed 
30” and 60” concrete pipes combining to a 66” concrete pipe. At the junction, the 30” invert is 
about 2.5 feet above the 66” invert, resulting in cascading flow at the base of the junction 
chamber (see Figure 1). The existing junction chamber is about 25-feet below ground surface. 

• Existing access points: AAY411 is a blind wye with no direct access to the junction chamber. 
AAY400 on NE 33rd Ave provides access to the 30” sewer (approx. 55 feet north of AAY411). 
AAY265 on NE Knott St provides access to the 60” sewer (approx. 240 feet west of AAY411). 
ABD159 on NE 33rd Ave provides access to the 66” sewer (approx. 505 feet south of AAY411).  

• CCTV inspection video: In late May 2022, BES inspected the 30” sewer from AAY400 to the 
junction chamber and the 66” sewer from ABD159 to the junction chamber. The CCTV videos 
showed severe deterioration in the invert of the 30” sewer and at the base of the junction chamber 
where flow cascaded. The bricks and concrete invert appeared to be missing at both locations (see 
Photos 3 and 4). The first sinkhole developed directly above. 

 
Figure 1: As-built detail from 1912 

 

 

 

 

 

 

 

 

 

Photo 3: Deteriorated invert at 30”/60” junction, Photo 4: Scoured invert where 30” cascades to 66” 
looking downstream 53 feet from AAY400 
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• Existing utilities: Numerous existing utilities are in the vicinity of the two sinkholes, which must 
be potholed and protected during construction of the sewer repair. 

o Water line (24” cast iron) in NE 33rd Ave, northbound lane, about 3 feet from curb. Faint 
blue painted lines are evident in Photo 2.  

o Water line (8” cast iron) in NE 33rd Ave, middle of northbound lane. Faint blue painted 
lines are evident in Photo 2. 

o Gas line (6” steel) in NE 33rd Ave, southbound lane, about 3 feet from curb. Faint yellow 
painted lines are evident in Photo 1. 

o Storm drain (10” PVC) in NE 33rd Ave, crossing diagonal from west inlet to east inlet, 
above existing junction structure (AAY411). Paving patch is evident in Photo 1. 

o Sewer and gas laterals and water taps to local residences and businesses. 

o Traffic signal at the intersection. 

o Overhead power lines on both sides of NE 33rd Ave. 

• Recent construction activities: There are paving patches in NE 33rd Ave above the storm drain, 
sewer lateral, and gas lateral – evidence of recent construction activity. PBOT-MO performed the 
storm drain work in Spring 2021. NW Natural performed the gas lateral work in 2021. The two 
sinkholes developed in the same vicinity as this recent work. 

• Traffic impacts and risks: Both NE 33rd Ave and NE Knott St are high volume roadways with a 
traffic signal and crosswalks at the intersection. NE 33rd Ave is 36 feet wide. The temporary steel 
street plates and traffic control devices currently in the middle of NE 33rd Ave are 10 to 12 feet 
wide. While there is sufficient lane width at the current time to maintain two-way traffic along the 
sides of the sinkhole zone, Trimet buses have only inches of clearance from the curb and cones. 

• Geology: The closest geotechnical data is 3 to 4 blocks from the sinkholes on NE 33rd Ave. 
Existing geotechnical data indicated that subsurface conditions consist primarily of silt and silty 
sand to depths greater than 60 feet. No gravels were encountered in the borings. Based on the data 
available, McMillen Jacobs assumed the following values for preliminary shoring design 
calculations: unit weight = 120 pcf; friction angle = 32 to 36 degrees. 

• Groundwater: No groundwater was encountered in any of the existing borings. Boring logs 
indicated soils were moist to wet, varying seasonally with precipitation. A layer of perched 
groundwater was encountered at a depth of 44 feet in one boring in Grant Park. Based on the data 
available, McMillen Jacobs does not anticipate that dewatering wells will be required for this 
sewer repair. Sumping from inside the shoring may be necessary to control nuisance water. 

• Flow Bypass: BES Integrated Planning/Risk Assessment evaluated bypass pumping scenarios 
and flow monitoring data under dry weather and wet weather conditions. In summary, dry 
weather bypass flow rates (1-year) for the 60” sewer = 600 gpm; and 30” sewer = 250 gpm. Wet 
weather bypass flows are more than 10 times greater. This sewer repair must be performed during 
dry weather conditions. The Contractor will need to either divert flows from upstream 
maintenance holes on the 30” and 60” sewers or handle the flows from inside the access shaft 
excavation with bulkheads and flow-through pipes. 
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• Additional community impacts: 

o Residential driveways: Two residences have driveways in the sinkhole zone on NE 33rd 
Ave. Access to these driveways will need to be maintained during construction.  

o Local businesses: Orthodontist, newly remodeled medical office, attorney’s office. 
Construction noise will impact these businesses. However, access to the business 
entrances and parking lots will not be impacted by proposed construction activities. 

o Bus stops: There are two Trimet bus stops in the sinkhole zone on NE 33rd Ave, one north 
of the intersection and one south of the intersection.  

4.0 Engineering Opinion of the Problem 

Based on the above, it is McMillen Jacobs’ opinion that the root cause of the sinkholes in the middle of 
NE 33rd Ave at NE Knott St was the severely deteriorated invert of the junction chamber directly below. 
Over many years, flow from the 30” sewer dropped into the junction chamber, scouring the invert. 
Eventually, the invert was fully eroded and the bare soil outside the junction chamber was exposed. This 
allowed the fine-grained soils around the junction chamber to slowly wash into the sewer each time it 
rained. Soil erosion and settlement increased over time as storm water infiltration found the path of least 
resistance. With the second sinkhole developing about 60 feet downstream of the junction chamber, soil 
erosion around the outside of the existing sewer appears to have propagated both upwards and down 
gradient at least 60 feet from the scoured invert. It is unknown what impact, if any, that recent 
construction activities may have had, but suffice to say that compaction of trench backfill above the sewer 
exacerbated the problem and accelerated ground settlement. 

In summary, McMillen Jacobs believes there are two “problems” on NE 33rd Ave and NE Knott St:        
(1) severe structural defect at the 30”/60” junction chamber, and (2) resulting subsurface soil erosion and 
settlement over the years. 

5.0 Repair Alternatives Evaluation 

McMillen Jacobs considered three alternatives to address the sinkholes in the middle of NE 33rd Ave & 
NE Knott St: 

• In-situ repair of junction chamber invert with new beaver slide at 30” sewer connection 

• Construct new junction chamber using 144” maintenance hole structure 

• Ground modification grouting 

These repair alternatives are described in more detail below. The degree to which each alternative 
addresses one or both “problems” varies.  

5.1 In-situ Invert Repair and Beaver Slide 

The first alternative would consist of repairing the invert of the junction chamber from inside the pipe and 
constructing a beaver slide at the 30” sewer connection to reduce energy and avoid scour. The intent of 
this alternative would be to minimize the excavation footprint and surface disturbance. In theory, this 
repair option would not require an access shaft above the junction chamber; but an access shaft would still 
be required downstream on the 66” sewer because existing access points (see Section 3 above) are too far 
to construct this repair safely and efficiently. 
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In addition to a new access shaft, this option would require temporary bypass pumping to divert flows 
from the 30” sewer and 60” sewer for approximately one month. This effort would be costly and highly 
disruptive. Furthermore, the final product of this repair alternative would be a new concrete improvement 
anchored to a 110-year-old concrete junction chamber. It is McMillen Jacobs’ opinion that this is a 
temporary solution with uncertain structural capacity. While the localized structural defect would be 
repaired, the remaining useful life of the junction chamber would remain unchanged.  

5.2 Construct New Junction Chamber 

The second alternative would consist of excavating/shoring an access shaft above the existing junction 
chamber, removing the existing structure, placing a base slab, installing a new concrete maintenance hole, 
and constructing a beaver slide for the 30” sewer. To accommodate the three penetrations (30”, 60”, 66”), 
a 144” maintenance hole would be required. As such, the access shaft footprint (inside dimensions) would 
need to be at least 16-feet wide by 18-ft long. Allowing an extra 5-feet around the shaft perimeter for 
shoring, personnel access, and traffic control, the resulting work zone would be at least 26-feet wide, 
centered in the middle of NE 33rd Ave (36-feet wide). This would leave only about 5-feet on each side of 
the work zone, which is not sufficient for vehicular traffic. 

While existing utilities could be protected in place and flow bypass could be managed with bulkheads and 
flow-through pipes inside the access shaft, traffic control requirements will drive the schedule and cost for 
this alternative. If NE 33rd Ave can be fully closed during construction (south of NE Knott St), then the 
shoring could extend above the road surface (slide rail or steel beams/plates) and the crew could work 
safer and more efficiently, not having to secure the work zone each shift and re-open for traffic. If, 
however, NE 33rd Ave cannot be fully closed and traffic through the work zone needs to be maintained, 
then a more robust shoring system (soldier piles/lagging) would be required that does not extend above 
the road surface and can accommodate street plates or concrete deck panels. Four flaggers would be 
required during work hours; and the crew would spend at least one hour at the beginning and end of each 
shift opening and closing the work zone. 

McMillen Jacobs performed preliminary shoring design calculations for this alternative. Figure 2 
illustrates one feasible shoring method – soldier pile/lagging with two levels of internal bracing.  

 
Figure 2: Feasible soldier pile/lagging shoring for new junction chamber 
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The cost and schedule impacts of keeping NE 33rd Ave open during construction are significant. 
McMillen Jacobs estimated the total construction cost and schedule for constructing a new 144” junction 
chamber with the two traffic control scenarios as follows: 

• Full road closure:  $690,000 to $960,000; about 5 to 6 weeks from mobilization 

• Open during non-work hours: $940,000 to $1,305,000; about 8 to 10 weeks from mobilization 

5.3 Ground Modification Grouting 

The third alternative would stabilize the ground by drilling and injecting grout into the soil either from the 
surface, from inside a new access shaft, or from inside the pipe. A well-designed ground modification 
program could resolve the settlement and sinkhole problem; but would not accomplish the primary 
objective – repairing the severe structural defect inside the junction chamber. As such, this alternative 
would have to be combined with one of the other two options. In addition, exploratory borings and soil 
testing would be required to design the grouting program. This would add cost and several weeks to the 
front-end design phase. Protection of the existing water lines and gas line could also be a challenge, 
depending on the grouting method employed.  

6.0 Recommendations 

In light of the above, McMillen Jacobs recommends construction of a new junction chamber with a 144” 
maintenance hole, reducer slab, and 48” riser. This alternative prioritizes worker safety, public safety, 
cost, schedule, and long-term benefits. Upon conclusion of the repair, the new junction chamber will 
eliminate infiltration into the sewer (at this location), restore soil confinement around the existing sewer, 
reduce flow velocity/energy from the 30” sewer, and provide safe, convenient access for future 
maintenance and rehabilitation. 

Regarding the second sinkhole approximately 60 feet south of the junction chamber, very little is known 
about this issue. McMillen Jacobs recommends further exploration to determine an appropriate sinkhole 
repair. During construction of the new junction chamber, shaft excavation will provide some indication of 
the problem. Potholing and trench excavation between the two sinkholes would provide additional input. 
Ground modification grouting may or may not be appropriate. It would be most economical and 
expeditious to have the Contractor perform the additional exploration and eventual repair. For bidding 
purposes, McMillen Jacobs recommends including a Bid Item called “Trench Rehabilitation” with a 
defined scope and typical detail – say 8-feet wide by 8-feet deep by 60-feet long – to get competitive 
pricing for this effort. After the Contractor is on board and the Team gains a better understanding, the 
scope of repair for the second sinkhole can be developed and implemented. 

6.1 Scope of Repair 

McMillen Jacobs recommends the following scope of work: 

• Mobilization 

• Erosion/pollution control – Assume standard City Specifications for BMP’s and spill prevention. 

• Traffic control – BES to provide key assumptions (ie. road open or closed). 

• Existing utility protection – See Section 3 for key assumptions.  

• Temporary flow bypass – See Section 3 for key assumptions. 

• Remove existing junction chamber – See 1912 as-built drawing for assumed configuration. 
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• Construct 144” maintenance hole – Recommend Lump Sum bid item to include shoring 
design/installation/removal, shaft excavation/disposal, utility protection, concrete base, 144” MH 
structure, sewer re-connections, beaver slide transition from 30” sewer to 66” sewer, shaft 
backfill, roadway section reconstruction, paving, site restoration, and all incidentals.  

• Trench rehabilitation – Assume 8-feet wide by 8-feet deep by 60-feet long between the two 
sinkholes. Recommend Unit Price bid item (per linear foot) to include saw-cutting, excavation, 
disposal, shoring, backfill, and all incidentals.  

Using the above work activities as Bid Items, Table 1 presents McMillen Jacobs’ preliminary (Class 5) 
construction cost estimate for the recommended sewer repair alternative. The Bid Form could be 
structured in a similar manner. Preliminary cost estimates were prepared for the two traffic control 
scenarios discussed above (“full road closure” and “open to traffic”). Estimated unit costs were obtained 
from late 2021/early 2022 bids and estimates for similar work. Contingency was included at –10% and 
+25% to establish the low/high ranges presented above. 

6.2 Future Rehabilitation 

Given the advanced age of the existing concrete sewers (30”, 60”, 66”) and challenging lack of safe 
access to these sewers, additional structural rehabilitation will be necessary at some point in the future. 
CCTV inspection video of the existing 30” sewer indicated severe deterioration in the invert upstream of 
the junction chamber. The existing maintenance hole AAY400 in NE 33rd Ave appeared to have minor 
defects and inflows around two storm drain penetrations (see Photo 5). In addition, this MH was oval 
approximately 30” diameter, which may not be large enough to facilitate CIPP rehabilitation in the future.  

 

Photo 5: CCTV inspection photo of AAY400 on NE 33rd Ave 

For future planning purposes, the total estimated construction cost to remove the existing AAY400 and 
replace with a new 48” maintenance hole (large enough to facilitate CIPP rehabilitation) would be 
$384,000 to $533,000 and take about 3 to 4 weeks. Alternatively, AAY400 could be patched from the 
inside for much less cost and time. This would repair the minor defects/infiltration and postpone 
construction of suitable access until the 30” sewer is scheduled for rehabilitation. 



Table 1
City of Portland BES

E11501 NE 33rd Ave and NE Knott Sewer Emergency

Preliminary Construction Cost Estimates for Recommended Repair Alternative

Item  Description  Unit Price   Total   Unit Price   Total 

1 Mobilization 1 LS 81,836$          81,836$              1 LS 112,695$        112,695$          

2 Erosion/Pollution Control 1 LS 11,860$          11,860$              1 LS 15,147$          15,147$             

3 Traffic Control 1 LS 35,581$          35,581$              1 LS 113,603$        113,603$          

4 Diversion of Flow 1 LS 75,000$          75,000$              1 LS 120,000$        120,000$          

5 Removal of Existing Junction Chamber 1 LS 45,000$          45,000$              1 LS 45,000$          45,000$             

6 Construct New Junction Structure 1 LS 410,616$        410,616$           1 LS 529,956$        529,956$          

7 Trench Rehabilitation 60 FT 1,700$             102,000$           60 FT 1,700$             102,000$          

8 Video Inspection of Sewers, Mainline 120 FT 45$                  5,400$                120 FT 45$                  5,400$               

Construction Subtotals   767,293$           1,043,801$       

Contingency ‐10% (76,729)$            ‐10% (104,380)$         

Contingency 25% 191,823$           25% 260,950$          

Estimated Cost Range  (low)  690,564$           (low)  939,421$          

(high)  959,117$           (high)  1,304,751$       

Notes:

1. Estimated unit costs were obtained from late 2021/early 2022 bids and estimates for similar work.

2. "Traffic Control" for 'full road closure' assumed 6% of direct construction (per PBOT cost tables) and 'open to traffic' assumed 15%.

3. "Diversion of Flow" assumed $15,000 per week for bulkheads and flow‐through pipes inside the shaft.

4. "Construct New Junction Structure" includes shoring design/install/removal, shaft excavation/disposal, utility protection, concrete base,

            144" MH structure, sewer re‐connections, beaver slide, shaft backfill, roadway reconstruction, paving, and all incidentals.

5. "Trench Rehabilitation" assumed 8‐ft wide by 8‐ft deep. Includes saw‐cutting, excavation, disposal, shoring, backfill, and all incidentals.

Estimated

Quantity

New 144" Junction Chamber

(full road closure)

New 144" Junction Chamber

(open to traffic)

Estimated

Quantity

McMillen Jacobs Associates Rev 1 / July 2022
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