
 

 

 LAKE OSWEGO � TIGARD WATER PARTNERSHIP 

 
4101 Kruse Way 

PO Box 369 
Lake Oswego, OR 97034 

 

503-534-4238 
www.lotigardwater.org 

 
 
TO:  Zach Pelz, Associate Planner  
 
FROM: Eric Day, Lake Oswego Water Expansion Project, Senior Planner 
 
SUBJECT: Lake Oswego WTP application (CUP 12-02) and RWP/FWP application (CUP 12-04) 
 
DATE: September 27, 2012 
 

The Lake Oswego Tigard Water Partnership (the Applicant) submitted a land use application for CUP 12-04 on 
June 25, 2012 and submitted revisions to CUP 12-02 on August 20, 2012. The purpose of  this memorandum is 
to identify changes to the land use application materials that have evolved over the summer as the projects 
advanced toward 60 percent design completion. This memorandum contains an explanation of  the changes 
made to the application materials for each project and it includes a matrix identifying the changes made to the 
application materials and the location of  the changes within the materials. This memorandum also provides a 
brief  discussion of  the combined traffic impacts that will result from construction work associated with CUP 
12-02 and CUP 12-04 on Mapleton Drive and Kenthorpe Way.  
 
Narrative 
 
Raw Water Pipeline (RWP), Finished Water Pipeline (FWP) 

 
1. Cost Avoidance – the June 25, 2012 submittal of CUP 12-04 reported that the new RWP/FWP and 

updated WTP projects would result in $12.2M to $18.7M in avoided costs from work items identified in 
the West Linn Water System Master Plan (WSMP). Further analysis and consultation with the City of 
West Linn and the WSMP author has identified that the avoided costs from the RWP/FWP and 
updated WTP projects is actually $11.6M, consistent with the CUP 12-02 update submitted on August 
20, 2012. 

 
Action: replace avoided cost value of  $12.2M to $18.7M with $11.6M in all locations noted in the 
Table of  Application Changes in this document. 

 
2. Cost Avoidance – the cost of replacing the asbestos cement (AC) waterline in Mapleton Drive is listed at 

$314K in the June 25, 2012 submittal of CUP 12-04. This value was based on the cost schedule 
presented in the West Linn 2008 WSMP, escalation to 2012 dollars, and an allowance for engineering 
costs; however, the Applicant has since realized that engineering costs were already included in the 
WSMP values. Therefore the avoided cost for replacing the Mapleton Drive AC line is now estimated at 
$272K. However, additional AC waterline replacement opportunities have been identified by the 
Partnership, including repurposing the existing 18-inch suction line from the intertie pump station on 
Old River Road to replace 350 feet of 10-inch AC waterline with an estimated avoided cost of $72K 
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(based on WSMP values, escalation to 2012 dollars, and 10 percent for engineering). The total benefit 
for West Linn AC waterline replacement is therefore estimated at $344K. 
 
Action: replace the cost avoided value $314K with the cost avoided value $344K for West Linn 
AC replacement discussion in all locations noted in the Table of Application Changes in this 
document.       

 
3. Pipeline Schedule - the Mapleton AC waterline replacement is now broken out as a separate 

construction activity and further design analysis has resulted in slight changes to the schedule presented 
in the Construction Management Plan (CMP) in CUP 12-04.  
 
Action: replace Section 10-2.3 “Project Phasing” in its entirety with the following italicized 
language and table. 
 
Construction of  the RWP and FWP projects within West Linn is anticipated to start in March 2014 and to finish in 
August 2015. Table 1 lists the anticipated construction start and end dates for each phase. Final street resurfacing will be 
weather dependent and may occur outside of  the construction durations presented in Table 1. 
 

 

Table 1. Project Phasing by Pipeline Segment 

Phase Anticipated start of 
construction window 

Anticipated end of 
construction window 

Estimated construction 
duration 

HDD construction 
(access from Mapleton Drive) 

March 2014 October 2014 6 Months 

West Linn AC waterline replacement 

on Mapleton Drive 
October 2014 November 2014 6 Weeks 

Open-cut construction on Mapleton 
Drive 

November 2014 March 2015 3 Months 

Open-cut construction on Highway 
43 

June 2014 August 2015 5 Months 

 
 
Action: replace Section 10-3.2.2 “Construction Duration” in its entirety with the following 
italicized language. 
 
Open-cut pipe construction on Mapleton Drive is anticipated to occur between November 2014 and March 2015; 
construction activities on Mapleton Drive are expected to last for approximately 3 months. This duration includes 
mobilization, pipe installation, site restoration, and demobilization. Based on consultation with potential contractors, the 
pipeline installation rate is estimated at an average of  50 linear feet per day. The installation rate includes items 1 through 
13 of  the daily activities listed in Section 3.2.1. Item 3, saw cutting, may not be conducted on a daily basis. This means 
that saw cutting may be conducted for longer lengths of  roadway than the contractor typically needs on a daily basis; in these 
cases, the contractor will be required to abide by all access requirements herein. Final street restoration will be a separate 
construction activity that will follow several weeks after daily pipeline installation activities are finalized and includes items 
14 through 15 in Section 3.2.1. Final paving will be weather-dependent and subject to City of  West Linn standards for 
environmental conditions. 

 
Replacement of  the West Linn-owned asbestos cement water line will occur approximately between November October 
2014 and March November 20145; construction activities for this portion of  the project are expected to last for 
approximately 6 weeks. This work will be conducted by the same construction contractor and in coordination with the 
RWP and FWP open-cut work on Mapleton Drive. This duration includes mobilization, pipe installation, site 
restoration, and demobilization. Based on consultation with potential contractors, the pipeline installation rate is estimated 
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at an average of  100 linear feet per day. 
 

4. Pipeline Alignment - the RWP and FWP alignment on Mapleton Drive has been slightly revised since 
CUP 12-04 submittal on June 24, 2012 to allow for the West Linn AC waterline replacement and other 
utility conflicts, as shown on the maps submitted to you via e-mail on September 20, 2012. The pipeline 
alignment will be contained completely in public rights-of-way and with no impacts to water resource 
areas or trees. Updated plans will not be provided at this time due to the minor nature of the revisions.  

 
Action: none. 

 
5. Arborist Report – in response to the minor pipeline alignment revisions on Mapleton Drive identified in 

item 4, the Project Arborist has examined the revised alignment and certified that the Tree Protection 
Plan provided in Section 7 of CUP 12-04 is still valid based on the slightly revised RWP and FWP 
pipeline alignment.  
 
Action: amend Section 7 “Arborist Report/Tree Protection Plan” with the attached letter that 
there will continue to be no impacts to trees as a result of the revised Mapleton pipeline 
alignment to Section 7. 
 

6. Construction Traffic Volume – traffic data has been updated to reflect more detailed information now 
available regarding about the Mapleton AC line replacement and other design updates. 
 
Action: replace Section 10-4.2.1 “Construction Truck Trip Volume” in its entirety with the 
following italicized language. 
. 
HDD Construction. Dump truck and large truck trip volume is estimated based on the construction activities 
discussed in Section 3.1. Site mobilization activities will last for approximately 2 weeks and will result in approximately 
12 average daily truck trips (ADTs), defined as one-way trips (i.e., 12 ADTs consist of  six one-way trips in each 
direction), to deliver construction equipment and support mobilization activities. Most of  the drilled material associated 
with HDD operations will be removed at the HDD entry location.  
 
Up to 60 cubic yards (cy) of  material is anticipated to be removed each day for the pilot bore and reaming phases of  
HDD construction. A standard dump truck has a volume of  10 cy; therefore, the 60 cy of  material could be transported 
by 12 ADTs. The pilot bore and reaming phases of  the project will last approximately 6 months.  
 
During the pipe pullback phase of  HDD construction, which will occur over a continuous 24 to 48-hour period, 
approximately 144 ADTs may be required to handle excess drilling mud (up to six ADTs per hour over a 24-hour 
period). Truck trips required during the pipe pullback period will consist of  Vactor trucks, which are vacuum trucks used 
to transport wet material such as drilling mud.  
 
An average of  12 ADTs may be required for HDD demobilization.  
 
Additionally, typical contractor activities such as lunch breaks and various other tasks could result in up to ten ADTs for 
pickup trucks and other small vehicles. Furthermore, an additional estimated ten ADTs will be produced to enable 
construction management and engineering inspection to occur.  Therefore, it is anticipated that 22 32 ADTs could be 
experienced on any working day during the HDD construction schedule, with the only exception being pipe pullback in 
which up to 144 ADTs could be experienced over a continuous 24- to 48-hour period. This daily truck trip traffic will 
result in two three truck trips per hour, which could be experienced during a typical 12-hour work day (7 a.m. to 7 p.m.), 
and up to six truck trips per hour over a 24-hour period for the 24- to 48- hour pullback period. 
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The contractor will be required to transport and deliver pipe to the HDD exit area on the east side of  the river in 
Gladstone. This means that pipe transport and delivery will be kept to a minimum within the City of  West Linn for the 
HDD operation. There is no alternative to excess drilling mud hauling from the OPRD site during the 24- to 48- hour 
pullback period since the pipe insertion point will block access for drilling mud removal on the Gladstone side of  the HDD 
crossing. Therefore, Vactor truck operations must occur from the OPRD site. 
 
West Linn AC Waterline Replacement on Mapleton Drive. The contractor will haul approximately 56 cy 
of  excavated material each day due to AC replacement construction activities on Mapleton Drive. This will result in 
approximately 12 ADTs of  10-cy dump trucks. An additional 54 cy on average of  imported crushed rock will be hauled 
to the work area each day for trench backfill material. This results in an additional 11 ADTs of  10-cy dump trucks. 
Additional trips to deliver construction materials and equipment are estimated at five ADTs. Typical contractor activities 
such as lunch breaks and various other activities could result in up to five ADTs for pickup trucks and other small 
vehicles. Furthermore, an additional estimated five ADTs will be produced to enable construction management and 
engineering inspection to occur. Therefore, the cumulative truck trip impact during open-cut construction along the pipeline 
alignment on Mapleton Drive will be approximately 38 ADTs or three truck trips per hour during a typical 12-hour 
construction work period (7 a.m. to 7 p.m.). 
 
Mapleton Drive Open-Cut Construction. The contractor will haul approximately 150 cy of  excavated material 
each day due to construction activities on Mapleton Drive. This will result in approximately 30 ADTs of  10-cy dump 
trucks. An additional 130 cy on average of  imported crushed rock will need to be hauled to the work area each day for 
trench backfill material. This results in an additional 26 ADTs of  10-cy dump trucks. Additional trips to deliver 
construction materials and equipment are estimated at ten ADTs. Typical contractor activities such as lunch breaks and 
various other activities could result in up to ten ADTs for pickup trucks and other small vehicles. Furthermore, an 
additional estimated ten ADTs will be produced to enable construction management and engineering inspection to occur. 
Therefore, the cumulative truck trip impact during open-cut construction along the pipeline alignment on Mapleton Drive 
will be approximately 76 86 ADTs or six seven truck trips per hour during a typical 12-hour construction work period 
(7 a.m. to 7 p.m.). 
 
Highway 43 Open-Cut Construction. The contractor will haul approximately 150 cy of  excavated material each 
day due to construction activities on Highway 43. This will result in approximately 30 ADTs of  10-cy dump trucks. An 
additional 130 cy on average of  imported crushed rock will need to be hauled to the work area each day for trench backfill 
material. This results in an additional 26 ADTs of  10-cy dump trucks. Additional trips to deliver construction materials 
and equipment are estimated at ten ADTs. Typical contractor activities such as lunch breaks and various other tasks could 
result in up to ten ADTs for pickup trucks and other small vehicles. Furthermore, an additional estimated ten ADTs will 
be produced to enable construction management and engineering inspection to occur.  Therefore, the cumulative truck trip 
impact during open-cut construction along the pipeline alignment on Highway 43 will be approximately 76 86 ADTs or 
eight ten truck trips per hour during a typical 9-hour construction work period (8 p.m. to 5 a.m.). 
 
Construction traffic for each pipeline construction phase discussed above is not cumulative due to the overall pipelines project 
schedule and phasing. To minimize truck trip volume, HDD construction on Mapleton Drive will not occur at the same 
time as open-cut work on Mapleton Drive.  Even though the schedule for Mapleton Drive and Highway 43 work will 
overlap, truck trip volume will never overlap for the two open-cut phases due to ODOT nighttime work hour restrictions for 
Highway 43 construction work. Table 3 lists expected truck trip volume (trips per hour) for each project phase.  
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Table 3. RWP and FWP Truck Trip Volume by Phase1 

Phase Truck trips 
per Hour2 

Typical work hours Anticipated start of 
construction window 

Anticipated end of 
construction window 

HDD construction (via Mapleton 
Drive) – normal 

2 3 7 a.m. to 7 p.m. March 2014 October 2014 

HDD construction (via Mapleton 
Drive) – pullback 

6 NA3 NA3 NA3 

West Linn AC waterline 
replacement on Mapleton Drive 

3 7 a.m. to 7 p.m. October 2014 November 2014 

Open-cut construction on 
Mapleton Drive 

6 7 7 a.m. to 7 p.m. November 2014 March 2015 

Open-cut construction on 
Highway 43 

8 10 8 p.m. to 5 a.m. June 2014 August 2015 

1Additional daily truck trips will result from WTP construction activities which are not included in this table. 
2All truck trip volume reported is one-way (each round trip results in two (2) one-way trips). 
3HDD pullback activities will occur once over a continuous 24- to 48-hour period. 

 
 
7. Emergency Access – the emergency access plan has been refined to account for pipeline alignment 

updates on Mapleton Drive.  
 
Action: replace Section 10 – 4.2.5 “Emergency Vehicle Access” in its entirety with the following 
italicized  language (note, this update will also apply to Section 12 “DKS Traffic Memorandum). 
 
Subject to the four localized exceptions described below, the contractor will be required to provide 12-foot-wide minimum 
emergency access at all times to all residential and commercial property  through the construction work zone. The contractor 
will be required to move construction equipment and materials immediately to create access through the work zone suitable 
for emergency vehicles that will enable emergency response to any driveway or property within or beyond the work zone.  No 
temporary stockpiling of  materials will be allowed that will impede emergency access.   
 
In four localized instances, the pipeline alignment on Mapleton Drive will cross the pavement such that the pipeline trench 
will interfere with a 12-foot-wide emergency access. At these locations, trench plating could be used to provide the emergency 
access, but this may result in significant time delays. When construction activity is occurring at three of  these locations (west 
of  Nixon Avenue), reliable emergency access will only be available around the construction work zone via a detour on 
Cedaroak Drive and Nixon Avenue. The construction duration at these three locations is expected to be no more than a 
total of  3 to 6 days. The fourth location is at the far southeast end of  Mapleton Drive and so will not require use of  the 
detour.  In the event of  an emergency at this location during the 1-2 days of  adjacent pipeline construction activity, 
emergency vehicles will be able to get within 150 feet of  the home. The same is true for the other three locations if  an 
emergency were to occur at a home within those work zones.   
 
Tualatin Valley Fire & Rescue’s (TVF&R) Fire & Life Safety Requirements for Fire Department Access and Water 
Supplies requires that emergency response access be provided to within 150 feet of  each building to enable use of  typical 
firefighting equipment. As stated above, the contractor will be required to move all construction equipment and materials 
immediately to allow emergency access within the work area to private property frontages, or in rare instances of  pipeline 
trench interference, provide access to within 150 feet of  property frontages. The applicant and design team members met 
with TVF&R on June 7, 2012. TVF&R representatives confirmed that the proposed approach for accommodating 
emergency access is acceptable and will allow the agency to maintain emergency responsiveness throughout the project 
duration. TVF&R stated that emergency response on Mapleton Drive will be managed on a case-by-case basis, in which 
the responder will decide whether the property should be accessed through the work area via the available 12-foot-wide 
emergency access or via a detour from Cedaroak and Nixon. Correspondence from TVF&R is provided in Appendix B. 
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The contractor will be required to coordinate on a regular basis with TVF&R and the West Linn Police Department so 
that, in the case of  an emergency existing emergency response times to all areas affected by RWP and FWP construction 
activities will be maintained the emergency responder can determine the best possible way to access the property and 
maintain acceptable emergency response times. TVF&R and West Linn Police Department representatives will be invited 
to all pipeline construction progress meetings to facilitate close coordination throughout the construction process. The 
contractor will be required to notify TVF&R and the West Linn Police Department via daily e-mails. Notifications will 
be sent from a contractor representative to the e-mail addresses for TVF&R Stations 57 (Mountain Road), 58 
(Willamette), and 59 (Bolton,) and the West Linn Police Department noting activities, location, and duration of  all 
expected construction work for the day. 
 

8. Pedestrian Access - the access plan was modified to reflect that, in some reaches of the alignment, the 
proposed 5-foot buffer between walkway and construction area will not be provided. However, the 
proposed barrier will still ensure pedestrian safety through these zones.  

 
Action: replace Section 10 -4.2.4 “Pedestrian and Bicycle Circulation Plan” in its entirety with 
the following italicized  language. 
 
Pedestrians and bicycles will be accommodated at all times around all construction work areas including the HDD 
construction staging area at the end of  Mapleton Drive, Mapleton Drive open-cut construction, and Highway 43 open-cut 
construction. Accommodations for persons with disabilities and visual impairments shall be in accordance with the 
Americans with Disabilities Act  and Americans with Disabilities Act Accessibility Guidelines. Figure 5 shows the 
overall pedestrian and bicycle circulation and access plan for construction on Highway 43, Mapleton Drive, Kenthorpe 
Way, and Mary S. Young State Park. Since pedestrian and bicycle access will be maintained at all times, there will be no 
impacts to the present pedestrian and bicycle circulation in the area as a result of  the project. 
 
Pedestrian and bicycle access along Mapleton Drive and Highway 43 will be provided via a dedicated 5-foot-wide 
temporary pathway that will be separated from the construction work zone by traffic channelizing devices, such as drums, 
tubular markers, cones, or chain-link fence. Channelizing devices will be placed at a safe distance, no less than 5 feet, from 
working construction equipment and will be adequately marked for the safety of  pedestrians and bicyclists.  as appropriate 
to maintain safety. Channelizing devices will be adequately marked and positioned for maximum safety of  pedestrians and 
bicyclists.  

 
9. Seismic - the seismic memos submitted in the June 25, 2012 submittal identified additional investigation 

work that still needed to be completed to determine the risk of lateral spreading. This additional 
investigation has now been conducted and was used to conclude that the risk of lateral spreading in the 
event of a seismic event is low. This discussion is found on pages 13, 14, and 16 of the Kleinfelder letter 
and pages 6 and 8 of the Degenkolb memo.  
 
Action: replace Section 8 “Seismic and Geologic Hazards” in its entirety with the attached 
“Seismic and Geologic Hazards” prepared by Kleinfelder, dated August 23, 2012 and “Seismic 
Design Memorandum” prepared by Degenkolb, dated August 3, 2012. 

 
  
Water Treatment Plant (WTP) 

 
1. Construction Trailers – the Applicant amended the Construction Management Plan (CMP) and 

Construction Management Overview Figure, Section 21, Figure 6.0, to include information about the 
location and access of  the proposed construction trailer area.  Figure 6.0 shows that existing vegetation 
will provide adequate screening around the proposed construction trailer area.  Contractors typically use 
construction trailers similar to the examples depicted in the attached photograph. 
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During construction, the contractor will place approximately six to eight construction trailers within the 
construction trailer area.  The designated contractor trailer area is within the construction staging limits, 
shown in Figure 6.0.  The contractor will connect the trailers to electricity, and in some cases, water and 
sewer.    
 
Figure 6.0 shows 16 – 24 contractor parking spaces immediately east and adjacent to the trailer 
area.  Access to the contractor parking area is provided by both Kenthorpe Way and Mapleton 
Drive.  The figure also shows 15 parking spaces along Kenthorpe Way for WTP staff, construction 
management personnel, and visitors.  We are not proposing any construction parking in the construction 
staging area adjacent to Mapleton Drive. 

 
Action: replace Figure 6.0 of  Section 21 and append Section 14A “Construction Management 
Plan” with the attached Appendix B – Construction Trailer Example. 

 
2. Kenthorpe Avenue Entryways – the site plan and application narrative were changed to demonstrate 

that the existing driveway widths will be maintained and the TVF&R ingress and egress are maintained 
after construction activity ceases.  The site plan the applicant submitted on August 20, 2012 portrayed 
inaccurate driveway widths on Kenthorpe Way.  The existing driveway widths were approved as a 
nonconforming development in 1997.  The applicant will revise all site plans to depict driveway widths 
of  59’-1” and 39’-1”, west and east respectively.  The attached “Fire Entrance” figure shows the correct 
driveway widths.   
 
The same figure also shows the proposed driveway widths and demonstrates that emergency response 
vehicles have access to the site consistent with the turning radius template provided by TVF&R. 
 
Action: append the attached “Fire Entrance” figure to Section 18A. 

 
3. Structure Height – The applicant modified the height of the gravity thickener from 5’ to 7’-6”.   

 
Action: amend Section 4, page 35, Table 2.2 – Building and Structure Height:  Replace Gravity 
Thickener Height from 5 feet (without railing) to 7.5 feet (without railing). 
 

4. Kenthorpe Avenue Water Line – the Applicant has agreed to design and install approximately 2,800 feet 
of  West Linn owned AC water line in Kenthorpe Way and easements between the Kenthorpe Way and 
Mapleton Drive rights-of-ways. This work will occur as part of  the WTP construction contract and is 
anticipated to occur between April and May 2015. This work will be conducted per the construction 
method described for Mapleton Drive AC waterline replacement in the Pipelines application (CUP 12-
04) submitted on June 25, 2012 and updated as part of  this document. Construction impacts will be 
nearly identical to those described for the Mapleton AC waterline replacement. 

 
Action: none.   
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Table of  Application Changes 
 
Item Section Page  Figure 
RWP/FWP    
1. Cost Avoidance – Benefit – amended 4 5, 11, 

40, 41, 
52, 55 

NA 

2. Cost Avoidance – AC line – amended 4 5, 11, 
53, 55 

NA 

3. Pipeline Schedule – amended 10 5, 7, 8, 
9 

NA 

4. Pipeline Alignment – change noted 19 NA  
5. Arborist Report – amended 7 NA NA 
6. Construction Traffic Volume – amended 10 10, 11 NA 
7. Emergency Access – amended 10/12 13/14 NA 
8. Pedestrian Access –amended 10 12 NA 
9. Seismic – replaced 8 NA NA 
    
WTP    
1. Construction Trailers 14A, 12 NA 6.0 
2. Kenthorpe Avenue Entryways 18A NA Fire 

Entrance 
3. Structure Height 4 35 Table 2.2 
4. Kenthorpe Avenue Water Line  NA NA NA 

 
 
Combined Traffic Impacts from CUP 12-02 and CUP 12-04 (WTP and Pipelines) 
 
Construction projects associated with both land use applications in West Linn will be sequenced to minimize 
cumulative traffic impacts. Attached Figures 1 and 2 show sequencing and the combined estimated traffic 
impacts on both Mapleton Drive and Kenthorpe Way over the 32-month construction duration of  the two 
projects. To minimize traffic volume, WTP construction traffic will generally be evenly split between Mapleton 
Drive and Kenthorpe Way for most of  the project duration. During Mapleton AC waterline replacement and 
open-cut RWP and FWP pipeline construction activities on Mapleton Drive between October 2014 and March 
2015, WTP construction traffic will primarily use Kenthorpe Way to avoid work zone conflicts on Mapleton 
Drive. 
  
The maximum one-way construction traffic on Mapleton Drive will occur during open-cut construction of  the 
RWP and FWP between November 2014 and March 2015 at 86 trips per day. The maximum one-way 
construction traffic on Kenthorpe Way will occur during the Mapleton AC waterline replacement as a result of  
all WTP traffic being routed on Kenthorpe Way and will occur between October and November 2014 with a 
peak daily volume of  95 trips per day.    
 
Current City of  West Linn traffic counts show base residential traffic on Mapleton Drive and Kenthorpe Way 
are 350 and 200 one-way trips per day, respectively (refer to Section 12 in CUP 12-04 for more detail). Mapleton 
Drive west of  Nixon Avenue has a functional class of  Collector/Local and Kenthorpe Way has a functional 
class of  Local according to the October 2008 West Linn Transportation System Plan.  According to DKS 
Associates, a typical acceptable maximum average daily traffic (ADT, i.e. one-way trips per day) for a street such 
as Mapleton Drive would range from 1,500 to 3,500 trips per day and a typical acceptable maximum ADT for a 
street such as Kenthorpe Way would be approximately 1,500 trips per day (see attached email from DKS 
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Associates dated September 27, 2012).  Even with the additional construction traffic, traffic volumes will remain 
well under these typical levels with values of  436 and 295 one-way trips per day on Mapleton Drive and 
Kenthorpe Way, respectively.  
 
Please refer to Section 10 of  CUP 12-04 (with updates submitted as part of  this document) for a detailed 
breakdown of  truck trip volume for construction of  the various pipeline activities. Refer to Section 14A of  
CUP 12-02 for a detailed breakdown of  truck trip volume resulting from the WTP construction. 
 
Thank you for your consideration of  these materials. 
 
Figures: 
 

1. Combined construction project traffic on Mapleton Drive 
2. Combined construction project traffic on Kenthorpe Way 

 
Attachments: 
 

1. Letter from Project Arborist (Kay Kinyon) dated September 25, 2012 
2. Updated version of “Seismic and Geologic Hazards” prepared by Kleinfelder, dated August 23, 2012  
3. Updated version of “Seismic Design Memorandum” prepared by Degenkolb, dated August 3, 2012 
4. Section 21, Figure 6.0, Construction Management Overview 
5. Section 14A, Construction Management Plan, Appendix B, Construction Trailers Example 
6. Section 18A, Tualatin Valley Fire and rescue Meeting Minutes, Fire Entrance 
7. Email from DKS Associates dated September 27, 2012 
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Figure 1. Combined construction project traffic on Mapleton Drive
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Figure 2. Combined construction project traffic on Kenthorpe Way
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ARBORIST REPORT 

 

 

Nature of the Report: West Linn Mapleton Dr Pipeline Tree Protection 

 

 

Address of the Report:  Mapleton Dr. 

West Linn, Oregon   

 

Date of the Report:   September 25, 2012 

 

 

Report Submitted To:   Pete Oveson        

     Brown & Caldwell 

 6500 SW Macadam Ave. 

 Portland, OR  97239 

 

 

Summary 

During our recent meeting on the date shown above we reviewed the realignment of the proposed 

water pipe line near Trees #48, #49, #50, #51, #52, #53 & #54 on the north side of Mapleton Dr.  

In the meeting you scaled the distance from these trees to the edge of excavation for the new 

alignment.  These dimensions coincided with the current tree protection fence placement of the 

proposed tree protection plan.  It appears that no adjustments will need to be made to the current 

tree protection plan. 

 

 

 

Sincerely,  

 
 

 

Kay Kinyon 

Certified Arborist  PN0409A 

Tree Care & Landscapes Unlimited, Inc. 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Residential and Commercial Spraying•Fertilizing•Pruning•Landscape Installation•Landscape Maintenance•Consultation 

MEMBER: Tree Care Industry Association•International Society of Arboriculture•Oregon Landscape Contractors Assoc. 
State Licensed Tree Service #62635•Landscape Contractor #5659•Chemical Application @000231•Insured 
P.O. Box 1566•Lake Oswego, OR 97035•503-635-3165•Vancouver 360-737-2646•Fax 503-635-1549 

Visit our website at www.tclu.com•E-mail: info@tclu.com 
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Degenkolb Engineers 
————————————— 
235 Montgomery Street, Suite 500 
San Francisco, CA 94104-2908 
Phone: 415.354-6486 
 

 
Technical Memorandum 

             
Date August 3, 2012  Job Lake Oswego Seismic Pipeline Design 

To Joel Komarek - Lake Oswego Job Number B2863004.00 

 David Prock – Lake Oswego Subject Seismic Design Memorandum 

From Don Ballantyne Final 

 cc. Brad Moore – Kennedy Jenks   

 

Introduction and Overview 

This memorandum reviews the seismic hazards and presents the pipeline mitigation proposed for 
the 42-inch raw water pipeline (RWP) and 48-inch finished water pipeline (FWP) for the Lake 
Oswego-Tigard Water Project (refer to Figure 1). The seismic hazard information on which this 
memorandum is based is contained in the attached letter from Kleinfelder to Kennedy/Jenks 
Consultants (K/J) dated August 3, 2012 and titled West Linn Land Use Application Seismic and 
Geologic Hazards.  The identified risks and goals of this pipeline design are consistent with the 
West Linn Natural Hazards Mitigation Plan. 

Historically, water pipelines have been vulnerable to earthquakes, particularly permanent ground 
deformation (PGD) due to liquefaction and associated lateral spreading. Many older pipeline 
systems were constructed with brittle pipe materials, unrestrained joints, and brittle welds all of 
which contributed to failures in earthquakes. Over the past several decades, engineers have 
developed pipeline systems that are resistant to these PGD hazards. The pipeline systems that 
perform the best when subjected to PGD include steel pipe with welded joints, ductile iron pipe 
(DIP) with restrained joints, and high density polyethylene pipe (HDPE) with fused joints 
(Ballantyne, 1994). The Owner/Engineer team has selected steel pipe with welded joints for this 
project. Steel pipe with welded joints is one of the best seismic resistant pipeline systems and 
will provide adequate mitigation for this project’s seismic environment. 

 

Earthquake Risk and Geologic Hazards 

Pipelines may be vulnerable to earthquake hazards including shaking and PGD. PGD includes 
liquefaction and associated settlement and lateral spread, landslide, lurching (movement of 
blocks of soil occurring in very intense shaking), and fault displacement.  Lateral spread 
displacements occur when a layer of soil liquefies, and the soils above it flow downhill or 
towards a free face. Displacements can range from less than an inch to tens of feet.  

The shaking intensity and probability and extent of PGD are a function of the specific earthquake 
event. The selected earthquake groundmotion is probabilistic, that is an earthquake with a 
probability of occurrence within 50 years and associated recurrence interval will produce a given 
groundmotion.  
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The American Society of Civil Engineers (ASCE) Section 7 and the International Building Code 
(IBC) approach the development of a seismic design event by starting with the groundmotion 
from an earthquake with a 2 percent probability of exceedance in 50 years (2,475 year return) 
and then multiplying that number by a factor of two-thirds for general building design. That 
seismic design event is then increased by a factor of 25 percent for important structures and by 
50 percent for very important structures. The water system, including pipelines, can be 
considered very important because it provides water used for fire suppression following 
earthquakes. When the general building seismic design event is increased by a factor of 50 
percent, the resulting design event is the full 2 percent in 50-year earthquake groundmotion. The 
design earthquake selected for the RWP and FWP projects is the 2 percent in 50-year 
groundmotion, which is consistent with the Lake Oswego Water Treatment Plant (WTP) upgrade 
design event.  This level of earthquake is also consistent with the highest level of earthquake that 
is currently accepted worldwide for design and is typically used for life sustaining structures 
such as hospitals and other emergency response buildings.  

Earthquake shaking results in differential movement of the soil along the pipeline corridor. 
Shaking may result in differential movement between pipe segments or, for continuous pipe, 
may impart strains along the pipe. 

Liquefaction may result in consolidation of any existing liquefiable layers and may result in 
differential settlement in the overlying soils. Differential settlement is a function of the changing 
thickness of the liquefiable layer. If the liquefiable soils, or soil blocks above liquefiable soils are 
on a slope, they can move laterally down gradient, commonly referred to as lateral spread. A 
pipe that is buried in these moving soils will either be strained, or, if not properly designed, may 
have its joints pulled apart. In a similar fashion, landslides can exert strains on buried pipe.  The 
goal of pipeline seismic design is to design a pipeline that will be able to withstand the stress and 
movement imparted into the pipe resulting from shaking and PGD.  The next section of this 
report identifies design practices that enable pipelines to withstand these risks. 

 

Mitigation – Pipe Design 

There is no widely adopted seismic design code, standard, or guideline for water pipelines.  The 
San Francisco Public Utility Commission (SFPUC) and the Los Angeles Department of Water 
and Power (LAPWP) are agencies that are on the forefront of addressing earthquake design 
issues, and are designing for levels of risk reduction comparable to those proposed for this 
project.  The SFPUC has used welded steel pipe through much of its transmission system and 
installs welded steel pipe for all new pipe in its transmission system. In areas subjected to high 
values of PGD, SFPUC designs the joints to accommodate the expected stresses and strains 
using double lap weld joints and butt welded joints depending on the situation. The Los Angeles 
Department of Water and Power (LADWP) also uses steel pipe with welded joints for new pipe 
installed in their transmission system. In areas that are expected to be subject to high values of 
PGD, LADWP adjusts steel pipe wall thickness and welded joint design to accommodate the 
expected stresses and strains.  
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Using the design approaches of these utilities in highly seismic areas, most earthquake hazards 
that affect buried pipelines can be mitigated through proper selection and design of the pipe 
system. While soil improvement techniques have been shown to mitigate certain seismic risks 
such as liquefaction, lateral spread and differential settlement, for long linear pipe systems, such 
techniques are cost prohibitive.  For long linear pipelines like those proposed for the RWP and 
FWP projects, these risks are best mitigated through proper selection of pipe materials, joint 
design and stringent quality control and quality assurance practices for weld inspection and 
installation. 

The Pipeline Research Council International Guidelines for the Seismic Design and Assessment 
of Natural Gas and Liquid Hydrocarbon Pipelines (Honegger, 2004) provides guidelines for 
welded steel pipe design subjected to seismic loading. For bending such as due to differential 
settlement, pipe strains are a function of the pipe diameter. The pipe’s resistance to buckling is a 
function of the pipe steel properties, the wall thickness, and joint design. The document provides 
two performance levels:  

1. Maintain Pressure Integrity  

2. Maintain Normal Operation.  

The Maintain Pressure Integrity performance level allows the pipe to become oval and/or 
wrinkle as long as the pipe does not develop a leak. Pipe designed to this level of performance 
may have to be replaced in the years following the design earthquake, but will not rupture or 
leak. The Maintain Normal Operation performance limits stresses and strains in the pipe to a 
level which will prevent the pipe from ever experiencing ovaling and/or wrinkling.  For this 
project, the Maintain Pressure Integrity performance criteria will be used.   

 

Specific Design Considerations for Seismic Hazards 

The following pipeline design factors are commonly considered for proper seismic mitigation. 
Seismic risks can be mitigated through pipe material selection, pipe joint selection, use of 
flexible joints, use of expansion sleeves, and use of pipe coatings and wrappings.  This section 
will discuss the available options within each of these design considerations and the pros and 
cons of each option. 

Pipe Material: 

The current industry standard pipe material for pressurized water transmission lines similar to the 
RWP and FWP is either steel or ductile iron. 

 Welded Steel Pipe – The welded steel pipe barrel has sufficient ductility to accommodate 
strains induced by ground shaking and PGD.  Welded steel pipe wall thickness is 
customizable and can be slightly increased to provide additional accommodation to 
strains induced by seismic loading without overly affecting cost.  Welded steel pipe is 
the standard used by many water utilities in high seismic risk areas, such as SFPUC and 
LADWP as previously discussed.   

 Ductile Iron Pipe – Ductile iron pipe has sufficient ductility to accommodate bending 
loads due to PGD.  The pipe is designed to accommodate PGD in its joints and is only 
considered equal to welded steel pipe when restrained joints and supplemental expansion 
joints are employed along the alignment. 
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Pipe Joint Connections: 

Steel pipe welded joints must be sufficiently robust to be able to withstand stresses and strains 
induced by ground shaking and PGD. Ductile iron pipe joints must be designed to stay together 
and relieve strain in cases where significant PGD may be experienced. Ductile iron pipe systems 
sometimes employ expansion sleeves to relieve excess pipe strain that cannot be accommodated 
in the joints. 

 Welded Steel Pipe – There are several different methods to weld joints together for 
welded steel pipe.  Welding methodologies include butt welding, double-lap welding, and 
single lap welding.  Additionally, some steel pipe uses gasketed bell and spigot joints.  

o Butt Welding – Butt welding involves welding two flush pieces of pipe together 
end to end.  Steel pipelines with butt welded joints are commonly used in the oil 
and gas industry and are the strongest welded joint currently used for steel pipe. 
In the water industry, they are used where pipelines can be subjected to significant 
PGDs such as at fault crossings and areas of lateral spread.  Butt welds are 1-1/2 
to 2 times stronger than double-lap welds. This difference can be made up by 
using thicker wall pipe if using double-lap welds. Butt welding may result in 
longer construction durations than other steel pipe welding designs.   

o Double-lap Welding – Double-lap welding involves welding two pieces of pipe 
together where the spigot end slides inside the bell end.  One weld is made on the 
outside and one on the inside of the pipe. As noted above, double-lap weld 
pipeline systems can be made as strong as butt-weld pipe systems by increasing 
the pipe wall thickness. This double weld geometry makes the longitudinal 
loading along the pipe wall more symmetrical across the joint. Steel pipelines 
with gasketed bell and spigot joints sometimes employ lap welds near bends to 
provide restraint for thrust.  Installing pipe with double-lap welds is faster than 
with butt welds.     

o Single Lap Weld – Single lap welding is the industry standard for welded steel 
pipe water lines.  It is similar to double-lap welding, but only the inside or the 
outside of the pipe bell connection is welded.  Many agencies in high seismic 
areas such as the SFPUC and LADWP use single lap welds for pipelines except 
for where PGD  and/or particularly high ground motions are expected.   

o Restrained Push-On Joints – Restrained bell and spigot steel joints are sometimes 
used for thrust resistance in a pipeline system otherwise using unrestrained joints.  
Restrained joints are suitable for use in seismic areas as they can be designed to 
accommodate bending.   

o Unrestrained Push-On Joints – Unrestrained bell and spigot steel joints are 
commonly used in areas where restrained pipeline joints are not needed.  These 
joints are comparable to standard ductile iron push-on joint pipe.  Unrestrained 
joints are typically not recommended in areas with shaking that is significant 
enough to result in joint separation.   

 Ductile Iron Pipe – There are two main ways that sticks of ductile iron pipe are 
connected, restrained and unrestrained push-on joints.   
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o Restrained Push-On Joints – Restrained ductile iron joints are achieved by 
modifying typical ductile iron unrestrained push-on joints with a mechanical 
restraining device.  There is a limited amount of ductile iron pipe with restrained 
joints that has been subjected to earthquakes.  While ductile iron pipe has been 
used since the 1970s, very small amounts have been installed with joint restraints, 
typically used for thrust restraint. The last major earthquake in the U.S. mainland 
was in 1994. However, the Japanese have been using ductile iron pipe with a 
special seismic joint with significant exposure in major earthquakes starting with 
Kobe in 1995. The special seismic joint provides restraint as well as some 
extension/compression capacity. There have been no reported failures of this type 
of pipe.  Additional expansion sleeves must be added to the pipe system to relieve 
pipe strain in areas with high expected PGD values.  

o Unrestrained Push-On Joints – Unrestrained bell and spigot ductile iron joints are 
commonly used in areas where restrained pipeline joints are not needed.  These 
joints are comparable to unrestrained push-on joint steel pipe.  Unrestrained joints 
are typically not recommended in areas with shaking or PGD that is significant 
enough to result in joint separation.  

Flexible Joints and Expansion Sleeves: 

Mechanical joints and/or expansion sleeves are used to allow movement in location where PGD 
would otherwise create stresses too high for the pipe material or pipe joints to handle. 

 Flexible Joints – Flexible joints are designed to allow joint rotation. They are used in pipe 
systems where the pipe joints cannot accommodate the expected rotation that may occur 
as a result of differential settlement such as the interfaces between pile supported 
structures and direct buried pipe. A segmented ductile iron pipe system with flexible 
joints installed at regular intervals can be designed to withstand shaking and PGD forces 
equivalent to a continuous welded steel pipe system. 

 Expansion Sleeves – Expansion sleeves are used to relieve the expected strain due to 
lateral spread or landslide. They would be used if the pipe does not have adequate 
ductility to accommodate the pipe strain. A segmented ductile iron pipe system with 
expansion sleeves integrated into the system at regular intervals can be designed to 
withstand shaking and PGD forces equivalent to a continuous welded steel pipe system.  
The City of Seattle has employed this design in a liquefaction area.     

Pipe Coatings and Wrappings: 

The pipe will be lined and coated with a ductile material that will move with the pipe wall up to 
2% strain. If mortar coating is used on the interior, there is potential for it to crack off when the 
pipe deforms. While this is not a structural issue, it can hamper pipeline operation following an 
earthquake. The pipe will be tape wrapped which will allow the steel pipe wall to maintain its 
ductility, important to achieve its intended seismic performance. 

A combination of a pipe coating and wrapping, or two layers of wrapping should be used to 
reduce friction between the pipeline and surrounding soils if the pipe is designed to move 
through the soil when subjected to lateral spreading.  
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Design for Specific Hazards 

The specific risks of ground surface rupture, ground shaking, wave propagation,  liquefaction 
and seismically induced settlement, lateral spreading potential, and seismically induced slope 
failures as identified in the Kleinfelder seismic hazard identification letter are discussed in this 
section.  A general design methodology is provided as a framework for each identified risk.  The 
general design methodology framework will then be applied to determine the seismic design 
recommendations for each specific Seismic Reach as defined by Kleinfelder. 

Ground Surface Rupture 

There is negligible to low risk of ground surface rupture. There are no active faults (activity 
within the last 10,000 years) within the area where the pipelines will be installed. 

Ground Shaking 

These are measures of shaking intensity. The peak ground acceleration (PGA) is 0.55 times 
gravity for the design earthquake (2,475-year return period or 2 percent probability of 
exceedance in 50 years). This is used to determine the potential for the occurrence of various 
geotechnical hazards. The 1-second spectral acceleration is 0.70 times gravity and is related to 
the PGA.  The spectral acceleration is used to calculate the peak ground velocity (PGV) that is 
used to assess the reliability of the pipe joint. The maximum PGV is 37.7 inches per second. 
Steel pipe with welded joints can accommodate this level of PGV without damage.  

Liquefaction, Seismically Induced Settlement, and Seismically Induced 
Differential Settlement 

The liquefaction potential is based on PGA, duration of shaking, the groundwater table, and 
various soil properties. Seismically induced settlement is based on the thickness and properties of 
the liquefiable soil layer. Liquefaction settlement does not directly affect the pipeline design 
except at the interface between pile supported and direct buried pipe. The seismically induced 
differential settlement is a function of the varying thickness of the liquefiable layer and the non-
homogeneity of the liquefiable layer. These three parameters vary by Pipeline Reach. Refer to 
Table 1 for values by Reach. 

Lateral Spreading Potential 

Lateral spreading potential for Reach 1 is none to very low because the liquefaction potential is 
none to very low. The lateral spread potential for Pipeline Reaches 2 and 3 is low because of the 
presence of a shallow basalt ridge which serves as a buttress. The lateral spread potential for 
Pipeline Reach 4 is low based on geotechnical analysis of data from borings B-2 and B-7 (see 
Kleinfelder report for locations). The pipe wall thickness/joint combination will be designed in 
accordance with Guidelines for the Seismic Design and Assessment of Natural Gas and Liquid 
Fuel Hydrocarbon Pipelines (Honegger, 2004) to the “Maintain Pressure Integrity” level of 
service.  
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Seismically Induced Slope Failures 

Based on the Kleinfelder letter, the risk of seismically induced slope failure for Reaches 1 
through 4 is low.   

 
Hazard Evaluation and Proposed Mitigation by Pipeline Reach 

The RWP and FWP pipelines are shown in “reaches” on Figure 1. The liquefaction potential, 
liquefaction settlement, and differential settlement for each of those reaches are summarized in 
Table 1. The earthquake risk for the other hazards discussed above is none to low. 

Table 1.  Liquefaction Potential and Liquefaction-Induced Settlement  

(from Kleinfelder Letter) 

 

Pipeline Reach 
Liquefaction 

Potential 

Liquefaction 
Settlement 

(inch) 

Differential 
Settlement 

(inch) 

Pipe Wall 
Thickness 

RWP 

1 
None to very 

low 
Negligible Negligible ¼ inch 

2 
Moderate to 

High 
2.5 to 3.5 

0.6 to 1.6 
over 40 

feet 
¼ inch 

WTP 
and 

access 
area 

3 High 
Up to 7 ½ 

Inches 

0.6 to 1.6 
over 40 

feet 
¼ inch 

FWP 4 

Moderate 
except low 
potential at 
the borings 
including 

FWP-5, -7,-8, 
and -65 

2.5 to 3.5 
0.6 to 1.6 
over 40 

feet 
¼ inch  

 

Steel pipe will be used for the RWP and FWP within West Linn city limits.  The steel pipe will 
be designed in accordance with Guidelines for the Seismic Design and Assessment of Natural 
Gas and Liquid Hydrocarbon Pipelines (Honegger, 2004). The steel pipe will use a minimum 36 
ksi yield strength steel. The pipe wall thickness is as shown on Table 1. The steel stress-strain 
curve should contain no plateau regions so as to redistribute strains when plastic deformation 
begins to occur (PRCI, 2004).  

Reach 1 

Reach 1 is subjected to negligible liquefaction and differential induced settlement and low 
potential for seismically induced slope failures. Welded steel pipe with a wall thickness of ¼” 
with double-lap welds will be able to accommodate these earthquake hazards. 
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Reach 2 

Reach 2 is subjected up to 1.6 inches in differential settlement and low potential for seismically 
induced slope failures. Welded steel pipe with a wall thickness of ¼” with double-lap welds will 
be able to accommodate these earthquake hazards. 

Reach 3 

Reach 3 is subjected up to 1.6 inches in differential settlement and low potential for seismically 
induced slope failures. Welded steel pipe with a wall thickness of ¼” with double-lap welds will 
be able to accommodate these earthquake hazards. Reach 3 is subjected up to 7-1/2 inches of 
liquefaction settlement. A specially designed mechanical pipe connection system (such as two 
ball joints separated by an expansion sleeve) designed to accommodate differential settlement 
between the WTP pile supported structures and the direct buried pipe should be employed. 

Reach 4 

Reach 4 is subjected up to 1.6 inches in differential settlement and low potential for seismically 
induced slope failures. Welded steel pipe with a wall thickness of ¼” with double-lap welds will 
be able to accommodate these earthquake hazards.   

 

Conclusion 

This memo addresses the seismic risks identified in the attached letter from Kleinfelder and 
proposes design mitigation so the pipelines will be able to withstand the design seismic event.   
The design earthquake used to identify pipeline seismic risks has a recurrence of 2,475 years and 
is consistent with the standards used for hospitals and other emergency response buildings.  
These risks will be minimized and mitigated through the proposed design methods in this 
memorandum.  The pipeline is being seismically designed in accordance with the Pipeline 
Research Council International Guidelines for the Seismic Design and Assessment of Natural 
Gas and Liquid Hydrocarbon Pipelines (Honegger, 2004) to the Maintain Pressure Integrity 
performance level. Welded steel pipe with a 1/4-inch wall thickness will be used with double-lap 
welds to accommodate earthquake hazards identified in the Kleinfelder letter.     
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SECTION 14A - APPENDIX B 

CONSTRUCTION TRAILERS EXAMPLE 
 
 

 
 
Contractors typically use construction trailers similar to the examples depicted in the photograph 
above.  Construction trailers are single story and less than 14’ in height.  The contractor and 
owner representative will use the trailers for on site office space to manage construction.    The 
contractor will connect the trailers to electricity, and in some cases, water and sewer.  Trailers 
will be located at the WTP site for the duration of construction only.  Trailers are not illuminated 
at night.  At the WTP, the trailers will provide additional buffer to the neighbors from the 
contractor parking area and construction activity. 
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Oveson, Pete

From: Oveson, Pete
Sent: Thursday, September 27, 2012 11:18 AM
To: Oveson, Pete
Subject: FW: Quick question this morning

 

From: Brian Copeland [mailto:bkc@dksassociates.com]  

Sent: Thursday, September 27, 2012 10:46 AM 
To: Oveson, Pete 

Cc: Brad Moore; Monica Leal 

Subject: Re: Quick question this morning 

 

Hi Pete -  

 

Although "acceptable" levels of traffic in residential areas vary from community to community, a typical 

acceptable maximum ADT (average daily traffic) on a local residential roadway (such as Kenthorpe) would be 

approximately 1,500. For a neighborhood collector in a residential area (such as Mapleton), traffic volumes 

would typically range from 1,500 to 3,500 ADT. Even with the additional construction traffic, traffic levels on 

Mapleton and Kenthorpe will remain well within these typical volume ranges. 

 

Please let me know if you need additional information or have any more questions. 

 

Thanks,  

 

brian 

 

____________________________________ 

Brian K. Copeland, PE, PTOE 

DKS Associates 
TRANSPORTATION  SOLUTIONS 
720 SW Washington St, Suite 500 
Portland, Oregon  97205 
Ph:  503-243-3500 |C: 503-753-8992 
bkc@dksassociates.com 
www.dksassociates.com 

This message contains information which may be confidential and privileged. Unless you are the addressee (or authorized to receive for the addressee), you may not use, 
copy, distribute or disclose to anyone this message or any information contained in or attached to this message. If you have received this message in error, please advise the 
sender and delete this message along with any attachments or links from your system. 

 

 


