EXHIBIT PC-5

SUPPLEMENTAL APPLICANT SUBMITTALS

FILE NO.:

REQUEST:

CUP-12-04/DR-12-14/MISC-12-10/WA-12-03 /WR-12-
01

Conditional Use, Class II Design Review, Class II Parks
Design Review, Flood Management Area (FMA), Water
Resources Area (WRA), and Willamette River Greenway
(WRG) approval to install a 42-inch raw water pipe
(RWP) and 48-inch finished water pipe (FWP) in the
City of West Linn.






LAKE OSWEGO ‘ TIGARD WATER PARTNERSHIP

4101 Kruse Way
PO Box 369
Lake Oswego, OR 97034

MEMORANDUM lotigurdvtctorg

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 materals 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

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 Systern 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.

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 geplace 350 feet of 10-inch AC watetline 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.

Pipeline Schedule - the Mapleton AC watedine 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 jtalicized
language and table.

Construction of the RWP and FWP projects within West Linn is anticipated fo start in March 2014 and to finish in
Avugust 2015, Table 1 lists the anticipated construction start and end dates for each phase. Final street resurfacing will be

ther depenident + pegur outside of the construction durations presented in Table 1

Table 1. Project Phasing by Plpeline Segment

Phase Anticlpated start of Antidpoted end of Estimated construction
construction window construction window duration
g"fm % ieton Drive) March 2014 October 2014 6 Months
O October 2014 November 2014 6 Weeks
(T CUESITCTON an AERISER November 2014 March 2015 2 Months
o e e S 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 consiruction on Mapleton Drive is anticipated to ocour between Noversber 2014 and March 2015;
consiruction activities on Mapleton Drive are expected to last for approxcimately 3 months. This duration includes
mobilization, pipe installation, site restoration, and demobilization. Based on consuliation 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. Lter 3, saw cutting, may not be conducted on a daily basis. This means
that saw eutting 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 berein. Final street restoration will be a separate
construction activity that will follow severniweeks after daily pipeline installation activities are finalized and includes items
14 through 15 in Section 3.2.1. Final paving will be weatber-dependent and subject to City of West Linn standards for

environmenial conditrons.

Replacement of the West Linn-owned asbestos cement water line will occur approscimately between Novewrber October
2014 and Atarch Novepther 20145; construction activities for this portion of the project are excpected to last for
approxipately 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 consuliation with potential contractors, the pipeline installation rate is estimated
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4,

gt an average of 100 Lnear feet per day,

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.

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 s 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.

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 stalicizedlanguage.

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 appraximately 2 weeks and will ressls in approximately
12 average daily truck trips (ADTs), defined as one-way trips (i.e., 12 ADTs consist of sixc one-way Irips in each
direction), to deliver construction equipment and support mobilization adtivities. Most of the drilled material associated
with HDD aperations will be removed at the HDD entry location.

Up to 60 cubic yards (cy) of material is antipated to be removed each day for the pilot bore and reaming phases of
HDD construction. A standard dump truck bas a volume of 10 cy; therefore, the 60 cy of material could be transported
by 12 ADT:. The pilot bore and reaming phases of the project will last apprasimately 6 months.

Dauring the pipe pullback phase of HDD construction, which will oceur over a continuous 24 to 48-hour period,
appraimately 144 ADTs may be required to bandle excess drilling mud (up to six ADT per hour over a 24-hour
period). Truck trips required during the pipe pullback period will consist of Vactor trucks, which are vacuuns trucks used
#o transport wet miaterial such as drilling mud.

An average of 12 ADTs may be required for HDD demobilization.

Additionally, typical contractor activities such as lunch breaks and varions other tasks could result in up to ten ADTs for
pickup trucks and other small vehicles. Fyrthermore, an additional estimated & I swill be produced to enable
construction manqgement and engineering inspection to occnr.  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 continuons 24- to 48-bour period. This daily truck trip traffic will
result in #wo three fruck frips per bour, which conld be experienced during a typical 12-bour work day (7 a.m. to 7 p.m.),
and up fo 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 bawling from the OPRD site during the 24- to 48- bour
pullback period since the pipe insertion point will block access for drilling mud removal on the Gladstone side of the HDD
erossing. Therefore, Vactor truck gperations must occur from the OPRD site.

West Linn AC Waterline Replacement on Mapleton Drive, The contractor will baul gpproximately 56
of_excavated material each day due to AC replacement construction activities on Mapleton Drive. This il result in
approxcimaltely 12 ADTs of 10- friscks. itio 4 ¢y on avergge of imported crushed rock will be banled
f0 the werk area each day for trench backfill material. This results in an additional 11 ADTs of 10-cy dump tracks.
Additional trips o deliver construction materials and equipment are estimated at five ADTs. Typical contractor aetivities
such as Iunch breaks and various other activities could result in up to five ADTs for pickup trucks and other small

ﬂeb(de;, Frm‘bermore, an additional estimated five ADT; il /Jg Qrodmed 0 eﬂab/e construction wanagggfem‘ and

a]agnmeﬂt oit Mapleton Dn'ue will be approxcimately 38 ADTs or three truck trips per baﬂr during a typical 12-hour
oHsTrieion york berin 0 7 D,

Mapleton Drive Open-Cut Construction. The contractor will baul approximately 150 ¢y of excavated material
each day due to construction adivities on Mapleton Drive. This will result in approximately 30 ADTs of 10-cy dump
trucks, An additional 130 ¢y on average of imported crushed rock will need to be bauled to the work area each day for
trench backfill material. This results in an additional 26 ADTs of 10~y dump trucks. Additional trips to deliver
construction materials and equipment are estimated at ten ADTs. Typical contractor activities such as lunch breaks and
mnam' atber admtxe; muld result i in Jq) to ten ADT for pickup rmck.r and otber small ueb:de: Fun’bermore an

Tb.e: g“a: 6 Ibe cwwz/atzw trick tip Wpaf:t d:fm{g apefwﬂt constrction alai{g tbe p.pelme a!.gnment ol Mapletan Drwe
will be approximately 76 86 ADTs or stx: seven truck trips per hour during a typical 12-hour construction work period

(7 am. 1o 7 p.m.).

Highway 43 Open-Cut Construction. The contractor will haul appraximately 150 ¢y of excavated material each
day due to construction activities on Highway 43. This will result in approximately 30 ADTs of 10~y dump trucks. An
additional 130 ¢y on average of imported crushed rock will need to be bauled to the work area each day for trench backfill
material. This resulls 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 vebicles. Frrtherniore, an additional estimated ten ADTs wil]
be produced o enable construction management and engineering inspection o occur. Therefore, the cumsulative fruck trip
impact during open-cut construction along the pipeline alignment on Highway 43 will be approxcinately 76 86 ADTs or
bt fent truck Irips per bour during a Wypical 9-hour construction work period (8 p.m. to 5 a.m.).

Construction traffic for each pipeline construction phase discussed above is not curmulative 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 gpen-cut work on Mapleton Drive. Even though the schedule for Mapleton Drive and Highway 43 work will
overlap, truck frip volune will never overiap for the two open-cut phases due to ODOT nighttine work hour restrictions for
Highway 43 construction work. Table 3 lists expected truck trip volume (trips per hour) for each profect phase.
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Table 3. RWP and FWP Truck Trip Volume by Phase'

Phase . | Truck trips Typical work hours | Anticlpated startof | Anticipated end of
| per Hour® | constrisction window | construction window
HOD construction (vis Mapleton
Drive) — normal =3 Jam. to7pm. March 2014 October 2014
HDD construction (via Mapleton
Drive) ~ pulback 6 ne 7y nY
- -
m’ﬂ—w - et ”; oe | 2 Zam. to 7 p.m. October 2014 November 2014
Open-cut construction on
Mapleton Drive 67 Zam, to7p.m. Novemnber 2014 March 2015
Open-cut construction on
Highway 43 10 &p.m. to5am. June 2014 August 2015

'Additional dadly fruck trips will rasul! from WTP censtniction activities which are nol included in this table
AL truck trip velume reportod Is one-way (each round trip results in two (2} ong-way bips).
HDD puiiback activities will ocour once over & continuous 24- to 48-hour period.

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 entitety with the following
italicized language (note, this update will also apply to Section 12 “DKS Traffic Memorandum).

Subject to the fonr lncalized exceptions described below, the contractor will be required to provide 12-foot-wide minimum

ennergency access at all times to all residential and commercial property through the construction work zone. The contractor
will be required to move construction equiprent arnd-materials immediately to create access through the work gone suitable
Sor emergency vehicles that will enable eniergency response to any driveway or property within or beyond the work zone. No

Lemporary stockpiling of material will be gllowed that will inpede enmergency access.

of Nixon Aventte), reliable ensergency access will only be available aronnd the roustruction work Zone via a defour on

( edaroak Drive and Nixon Avenne. The construction duration at these three locations is e&_g_bgfted to be 1o prore thay q
total of 3 to 6 days. The fourth location is at the tm .mutljea st end of M@leiaﬂ Dirive amI 5o el not reamre tm of the
detonr_ i

enpergency vehicles will be able to ger within 150 feet of the home. The same is true for the other three locations if au

emergency were to oceur at a bome within those work 20985,

Tualatin Vallgl Fire & Resoues (TVF&7R) Fire & Life Safety Requirements for Fire Department Access and Water
Supplies requires that enrergency response access be provided to within 150 feet of each buslding to enable use of typical
Sirefighting equipment. As stated above, the contractor will be required to move all construction equipment ard-pratericls
immediately to allow emergency access within the work area to private property frontages, or in rare instances of piveline
erich interference, provide access to within 150 fie? of prope. The applicant and design team members niet
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 throughont the project

duration. TVEER stated that emergengy respotise on Mapleton Drive will be sranaged on a case-by-case basis, in which

the responder will decide whether the proberty showuld be access roneh the work area vig the available 1 2-foot-wide

enpergenty aceess o via a detonr from Cedaroak and Nixon, Correspondence from TVF7R is provided in Appendix B.
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The contractor will be required to mardmate ona regalar ba.r:.r mtb TVF@'R and the West Linn Police Depammﬁt 50
that, in the case of an emergency existtnge : breasa 6
wefspitier witt-be-matntattied the emergency femaf:a'er can determme tbe best Damble way to aciess tbe property and
piaintain acceplable enrergengy response tinies. 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 TVFSR and the West Linn Police Department via datly e-mails. Notifications will
be sent from a contractor representative fo 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.

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 ftalicized 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
Apmericans 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 Hmes, there will be no
inppacis to the present pedestrian and bicycle circulation in the area as a result of the profect.

Pedestrian and bicycle access along Mapleton Drive and Highway 43 will be provided via a dedicated 5-foot-wide
femporary pathway that will be separated from the construction work Zone by traffic channelizing devices, such as drums,
tubular markm; mm.r, or c/mm-lzmé ﬁfffe%mmﬂmmmﬁw
IPOPEHET0 ¥ h et . Zipts Breres 5 rorzal
to miaintain safety. C bmmelzgmg devices wdl be adeqtmtebv markd and _goﬂtmyed  for maxcivint .ra_'f ety 0f pedestrians and
bicyclists.

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.

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.

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 emetgency 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.
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).

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 WP 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 replacerent in the Pipelines application (CUP 12-
04) submitted on June 25, 2012 and updated as part of this document. Construction impacts will be
neatly 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 4 511, |NA
40, 41,
52, 55
2. Cost Avoidance — AC line — amended 4 511, |NA
53, 55
3. Pipeline Schedule — amended 10 57,8, | NA
9
4. Pipeline Alignment — change noted 19 NA
5. Arborist Report — amended 7 NA NA
6. Construction Traffic Volume — amended 10 10,11 | NA
7. Emerpgency 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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TREECARENIIMITED

ARBORIST REPORT
Nature of the Report: West Linn Mapleton Dr Pipeline Tree Protection
Address of the Report: Mapieton 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 revlewed the realignment of the proposed
water pipe line near Trees #48, #49, #50, #51, #52, #53 & #54 on the north slde of Mapleton Dr,
In the meeting you scaled the distance from these trees to the edge of excavation for the new
alignment. These dimensions colncided 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 PNO409A
Tree Care & Landscapes Unlimited, Inc.

Residential and Commercial SprayingsFertilizing=PruningsLandscape InstallationeLandscape MaintenancesConsultation
MEMBER: Tree Care Industry AssoclationsInternational Society of ArboriculturesOregon Landscape Contractors Assoc.
State Licensed Tree Service #62635+«Landscape Contractor #5659«Chemlcal Application @000231«Insured
P.O. Box 1566+Lake Oswego, OR 97035+4503-635-3165«Vancouver 360-737-2646+Fax 503-635-1549
Visit our website at www.tclu.comeE-mail: jnfo@tclu.com
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( KLEINFELDER

Bright Peaple, Right Solutions.

s

August 23, 2012
Project No. 120589

Kennedy-Jenks Consultants
200 SW Market St., Suite 500
Portland, Oregon 97201

Attn: Mr. Brad Moore, P.E., Senlor Water Resources Engineer

Subject: West Linn Land Use Application
Selsmic and Geologlc Hazards
LOTWP Raw & Finlshed Water Pipelines
Lake Oswego, Oregon

Dear Brad:

INTRODUCTION

As part of the Land Use Application, Kleinfelder has revilewed and evaluated the seismic
hazards for the plpeline segment in the West Linn area, which Includes portions of the
Raw and Finished Water Pipelines. The following reports were used for review and
summary of the geologic and selsmic conditions of the pipeline alignment through West
Linn, Oregon. '

« Geotechnical Data Report: Expansion of the City of Lake Oswego Water Supply
System, Supplemental Explorations for Seilsmic Hazard Evaluation, Finlshed
Water Pipeline, Clackamas County, Oregon, GeoDesign, Inc., August 2, 2012

« Geotechnical Data Report: Willamette River Crossing Alternatives, Lake Oswego
Water Plpeline, Clackamas County, Oregon, GeoDeslgn, Inc., March 30, 2012,

» Draft Geotechnlcal Engineering Report: Lake Oswego & Tigard Water Treatment
Plant Expanslon Project, West Linn, Oregon, Shannon & Wilson, Inc., January
2012

. Liquefaction Analysls of Lake Oswego Tigard Water Treatment Plant, Shannon &

Wiison, October, 2011.

120589/SEA12L0370.doc Page 1 of 16 August 23, 2012
Copyright 2012 Klelnfelder

14710 NE 87™ Streat, Sulte A100, Redmond, WA 98052 p | 425.636.7000 £ 425.636.7801



« Selsmic Hazard Assessment, GeoDeslgn, Inc., March 11, 2011

» Geotechnical Data Report: Finlshed Water Pipellne, GeoDesign, Inc., February
7, 2011 .

+ Geotechnical Data Report: Raw Water Pipeline — Lake Oswego Water-Pipeline,
Clackamas County, Oregon, GeoDeslgn, Inc., November 9, 2010

Klelnfelder did not perform subsurface explorations or field mapping In the West Linn
project area. Therefore, the information provided In the GeoDeslgn, Inc. (GeoDesign)
reports is revilewed and summarized In this letter. Klelnfelder updated the. seismic
design parameters from the USGS 2002 deaggregatlions, used by GeoDaslign In thelr
Selsmic Hazard Assessment Report (dated March 11, 2011), to the USGS 2008
deaggregations. In additlon, the selsmic event return period of 5 percent in 50 years
(975 years return perlod) used by GeoDesign was changed to a return period of 2
percent In 50 years (2,475 years return period) to correspond with Shannon & Wilson's
selsmic report for the Water Treatment Plant (WTP) In West Linn.

Pipeline Summary Through West Linn

The new pipeline will convey water from a River Intake Pump Station (RIPS) located on
the Clackamas River in Gladstone to the Bonita Pump Station (BPS) in Tigard. The
area Included In this Land Use Application Is the western portion of the Raw Water
Pipeline (RWP) on the west slde of the Willamette River to the WTP and the Finished
Water Plpeline (FWP) from the WTP to the City of Lake Oswego southern city limit near
Arbor Drive along Highway 43. The RWP In this area will be constructed from the west
bank of the Willamette River by way of a horizontal directional drill {HDD) underneath
Mary S. Young Park, b.y open-excavation along Mapleton Drive, and wlll.terminate at
the WTP. The FWP will be constructed by open-excavation from the WTP, along
Mapleton Drive, and along Willamette Drive/Paclfic Highway (OR Highway 43) Into Lake
Oswego. The project area has been separated into reaches based on-the geology and
selsmilc hazards (Plate 1). - . et g
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GEOLOGIC SUMMARY

GeoDeslgn drilled 23 borings to depths of about 13 fest below ground surface (bgs) at
260- to 1000-foot spacings along the preliminary Raw and Finlshed Water Pipeline
alignments in West Linn. GeoDeslgn also drilled borings to depths between 100 and
192 feet bgs along the Willamette shoreline and Mapleton Drive for the Willamette River
HDD crossing. In June and July, 2012, elght additional geotechnlcal borings (B-1 to B-8)
were drilled along Highway 43 and between the highway and the Willamette River to
evaluate the subsurface conditions. Borings were drilled to depths ranging from
approximately 28 to 61 feet below ground surface. Vibrating wire plezometers were
installed In B-1, B-5 and B-7 to estimate depth to groundwater. Borings B-3 and B-4
were drilled within the city limlts of Lake Oswego and are not Included In this selsmic
discusslon. Shannon & Wiison drilled five borings and seven CPTs advanced up to 65
feet below ground surface (bgs) at the WTP site.

In addition to the subsurface explorations, GeoDeslgn also mapped and field verifled
landslide and potentlal landslide locations along the west bank of the Willamette River
and Highway 43. Information Included in the GeoDesign reports was reviewed and Is
summarized In the landslide identification and fault sections below. The geology and
known landslide and fault locations are presented on Plates 2A, 2B, 3A, or 3B.

GEOLOGY

The geology In the West Linn area Is generally mapped as Plelstocene fine-grained
facles deposits (Qff) by Beeson and Tolan (1989) originating from the Missoula Floods
with exposed outcrops of Columbla River Basalt Group (CRBG) bedrock along the
Willamette River bank and Highway 43. The Qff conslists of unconsolidated sand, slit,
and gravel and extended below GeoDeslgn's deepest boring of 40 feet. The CRBG
bedrock outcrops weére observed by GeoDeslgn north of the existing plpeline'and at
shallow depth (6 feet) in Boring HDD-5 near the river bank. Recent Quatsrnary alluvlum
(Qal) and Springwater Formation (QTs) are mapped along the river shoreline and on the
east side of Mapleton Drive, respectively. The CRBG underlies all of these surficial
deposits.
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Based on borings performed by GeoDesign, alluvial sediments (Qal,.QTs, and Qff)
extended to at least the depth explored In the RWP portion east of Boring HDD-5 and In
the FWP portion In West Linn. In beneral. the thickness of the Qff above the CRBG was
greater than 20 feet along Highway 43, '

LANDSLIDES

Department of Geology and Mineral Industrles (DOGAMI) LIDAR maps Identify recent
and historical landslides along the proposed alignment. The closest landslide to the
RWP allgnment as Identified in the LIDAR Imagery Is approximately 300 feet north of
the RWP alignment at the location the plpeline turns west along Mapleton Drive from
the Intersection with Nixon Drive, as shown in Figure 2A. No other landslides were
identified on the LIDAR Imagery or Statewide Landslide Inventory Database for Oregon
(SLIDO-2). Basaed on an analysis of slope gradients derived from the LIDAR Imagery,
GeoDeslgn performed reconnalssance of slopes In Mary S. Young State Park, Highway
43 near Walling Circle, Highway 43 near Lazy River Drive, and Highway 43 near Arbor
Drive In the West Linn area. Of these areas, a slope within Mary S. Young State Park
was Identifled as a potentlal seismically-Induced landslide hazard as shown in Figure 2A
In the area marked with blue hatch marks. The area Is primarily west of the alignment,
but may extend towards the river's edge

LocAL FAULTS

Review of avallable literature shows twelve faults mapped near the.Portland Metro
Area. Table 1 provided by GeoDeslgn shows the dlistances of the fauits from the
plpsline alignment and their estimated age. The only fault within the vicinity of the RWP
and FWP alignments within the City of West Linn Is the Bolton Fault at approximately
0.2 mlles from the pipeline alignment. This fault extends north-south and Is located to
the west of Highway 43. Plates 2A, 2B, 3A, and 3B illustrate the location of the Bolton
Fault. As can be seen In the Plates, the FWP alignment does not-cross the Bolton
- Fault. The seismic potential resulting from each of these faults Is disoussed later In this
report.
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Table 1, Local Faults In the Proximity of the Pipeline (GeoDesign (2011)

Proximity
to Slte
Fault Name | (surface Estimated Displacement Description Estimated Age
projection
In miles)
Offsets Columbta River Basalt flows and Quaternary
Bolton 0.2 overlying fluvial and lacustrine deposits. (< 1.6 million years
Does not offset Missoula Flood deposits. befare present)
Offsets Columbla Rlver Basalt flows and Quaternary
Oatfield 0.5 Boring Lava, Does not offset Missoula Flood | (< 1.6 mlllion years
deposits, before present)
Canby- Late Quaternary
Molall 1 Probable offset of Missoula Flood deposits. (< 15,000 years
olalla )
before present)
Portiand Potential offset of Missoula Flood deposits by | Late Quaternary
Hills 1.5 means of geophysical technlques and trench (< 15,000 years
excavation. before present)
Offsets Pllo-Plelstacene deposits and Boring Mg:;:e::ﬁe
Grant Butte 4 Lava. Does not offset Missoula Flood 0.000 vears
deposits, (<750, =)l
before present)
Probable offset of unconformitles and Late Quaternary
East Bank 6 paleochannels associated with the Missoula (< 15,000 years
Flood deposits. before present)
Beaverton Offsets Columbla River Basalt flows and M(i;i:;:e:z :.;te
Fault Zone 7 overlying fluvial and lacustrine deposits, (< 750,000 years
Does not offset Missoula Flood deposits, before present)
Offsets Columbia River Basalt flows and Quatemary
Helvetla 12 overlylng fluvial and lacustrine deposits. (< 1.6 milllon years
Does not offset Missoula Flood deposits. before present)
Controlled emplacement of Columbla River Quaternary
Newberg 15 Basalt flows. No documented offset of (< 1.6 milllon years
overlying younger deposits. before present)
Lacamas Offsets Plio-Pleistocene deposits and Boring Mg':al:em;‘;e
Lake 17 Lava. Does no‘: offs:.t Missoula Flood (< 750,000 years
eposits. before present)
Gales Creek Offsets Columbla River Basalt flows and Quatemary
Fault Zone 20 overlying fluvial and lacustrine deposits. (< 1.6 milllon years
Does not offset Missoula Flood deposits. before present)
Offsets late Plelstocene and Holocene
Mount 20 deposits. Assoclated with earthquake ::tlesQ(;J:;emaw
,000 years
Angel swarms near Woodburn (1990) and ML 5.6 before present)
earthquake near Scotts Mills (1993).
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REGIONAL FAULTS _

The Cascadla Subduction Zone (CSZ) is the primary reglonal fault system In the project
area and was created by the Juan de Fuca Plate subducting beneath the North
American Plate. The subduction Is occurring in the coastal reglon between Vancouver
Island, British Columbia, Canada and the Mendocino Triple Junction in northern
Californla.

SITE SEISMICITY
The project's selsmicity was evaluated and provided In the Selsmic Hazard Assessment
report by GeoDeslgn dated March 11, 2011. Kleinfelder performed additional analyses
to evaluate and confirm GeoDesign's findings and update the Information based on the
USGS 2008 Information. Based on these analyses, three earthquake sources have the
potential to affect the proposed FWP alignment:

« Cascadla Subduction Zone (CSZ) Interface earthquakes

+ CSZintraplate earthquakes

+ Local crustal earthquakes

The CSZ [s the region where the Juan de Fuca Plate Is belng subducted under the
North American Plate. The CSZ earthquake events have the potentlal to generate
earthquake magnitudes up to 9.0,

Major earthquake events can occur from local crustal earthquakes as well. GeoDeslign
identlfied 12 loca!l crustal faults as noted in Table 1, within 20 miles of the proposed
pipeline alignment that have the potentlal to be active based on DOGAMI and/or USGS
interpretations.

GeoDeslgn summarized the peak ground acceleration (PGA) for three sollfrock site
classes found along the proposed alignment. Site Class B represents shallow bedrock.
Site Class C represents firm solls and gravels or where up to 10 feet of soll overlays
bedrock. Site Class D represents alluvial solls, Based on the borings, West Linn Is
primarily considered Site Class D. The PGA values generated by GeoDesign were -
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based on 2002 Geohazard Maps developed by the USGS for a return perlod of 975
years, which resulted In a PGA of 0.38. The updated PGA values are based on 2008
USGS for a return period of 2,476 years with an estimated PGA of 0.55. The PGA
value was updated In the analysls based on 2008 NSHMP Interactlve Deaggregation
tool by the USGS. Table 2 below presents the contribution of the individual seismic
sources to the PGA.

Table 2. Selsmic Source Data

Spectral

Contribution to

Approx.

Postulated

Acceleration | Selsmic Source | Seismic Hazard | Dlstance from |
Poriod(sec) | | (percent) | Sie(km) | Magnitude (My)
2 Percent In 50 years (2475-year event)
CSZ Floating 20,2 113.3 85
CSZ 41.8 106.8 9.0
Megathrust ) ' '
WA-OR ‘
Cascades-West 15.5 43 6.7
crustal faults
WUS Gridded 7.1 8.7 6.4
PGA CSZ Intraplate 12.7 63.1 7.0
Individual Crustal Faults
Portland Hiils
fault 5.2 3.7 7.0
Portland Hills '
fault, GR 6.8 6.0 6.8
Bolton fault 2.8 04 6.2
CSZ Floating 8.8 102.3 8.5
¢Sz 23.8 102.5 9.0
Megathrust ) ) *
. WA-OR
Cascades-West | 24.1 4.7 6.7
1 crustal faults
WUS Gridded 26.7 9.3 6.0
1sec CSZ Intraplate | 15.6 65.0 6.9
Individual Crustal Faults
Portland Hills
fault 7.0 3.7 7.0
Portland Hills
fault, GR 10.2 5.3 6.8
Bolton fault 5.0 0.4 6.2
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SEISMIC HAZARD ANALYSIS

To address the potential hazards to the RWP and FWP pipelines through West Linn and
the remaining alignment, we completed the following analyses based on the Site Class
D and subsurface and groundwater conditions:

« Ground Surface Rupture

» Ground Shaking

+ Wave Propagation Damage

» Llguefaction Hazard and Seismically Induced Settlement
« Lateral Spreading Potential

« Seismically Induced Stope Fallure

The selection of these analysls methods Is based on guldance from the following
sources and our professlonal judgment:

« American Lifeline Alllance (ALA) Selsmic Manual published by the American
Soclety of Civil Engineers (ASCE), 2001

» Geotechnical Earthquake Engineering by S. Kramer, 1996
» Geotechnical Earthquake Engineering Manual by FHWA, 1999

GROUND SURFACE RUPTURE

Based on USGS deaggregated data, relatively significant crustal seismic sources In the
RWP and FWP segments In the vicinity of the pipeline in West Linn include the Bolton
Fault, the Marythrust Fault, and the River Forest Fault. We conslder the risk of fault
rupture from these faults to be negligible to low during the plpeline design life based on
a lack of displacement evidence during the Quaternary (1.6 miliion years to present) as
well as the mapped locations. '
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GROUND SHAKING

Based on the boring logs and site geology, the site class In the West Linn area is “D".
For the plpeline, Kleinfelder considered the ground shaking assoclated with return
perlod of 2,475 years (l.e., 2% probabllity of exceedance in 50 years). The peak ground
accelerations (PGA), spectral acceleration at a perlod of 1 sacond (S¢), and assoclated
mean and modal magnitudes were estimated using USGS Interactive deaggregation
tool (2008). The results are summarized In Table 3 and were generated from the WTP
located at latitude and longitude 45.3855°N and -122.636°W, respectively. The values of
PGA and magnitude were used to evaluate liquefaction potentlal. The value of Sy Is
used to estimate wave propagation.

Table 3. Estimated PGA and S (Return Perlod = 2475 years)

PGV Spectral Spectral . Mean Modal
Site Class | (Inches/sec) | Acceleration Acczl oration Magnitude & | Magnitude &
Period 2 Distance Distance
PGA 0559 7.5(62.6 km) | 9.0 (93.1 km)
D 28.5 to 37.7 -
Sq 0.70g 8.2 (81.1 km) | 9.0 (93.1 km)

Site Class D is based on an assumed V,"" of 270 m/sec.

S1=S1_smes XFv=0.370 x 1.66 = 0.61
WAVE PROPAGATION
We estimated the plpe damage assoclated with wave propagation using the emplrical
correlation presented In ALA (April 2001). For the West Linn area, we estimated the
spectral acceleration at the perlod of 1 second (S,) for the return period of 2,475 years
by using the correlation of peak ground veloclty (PGV) with S; that Norm Abrahamson
developed (NCHRP 611, 2008). Using a value of S, of 0.70g as shown in Table 3, we
estimated PGV values ranging from 28.5 to 37.7 Inches/sec,

LIQUEFACTION HAZARD AND SEISMICALLY-INDUCED SETTLEMENT

Earthquake-induced soll liquefaction can be described as a significant loss of soll
strength and sliffness caused by an Increase in pore water pressure resulting from
cyclic loading during shaking. Liquefaction Is most prevalent in loose to medium dense,
sandy and gravely solls below the groundwater table, but it can also oceour In low- and
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non-plastic silts. In the process, the soll acquires mobllity sufficient to permit both
horizontal and vertical movements if the soll mass is not confined. If liquefaction occurs,
ground surface settlement will generally be expacted.

The geologic profile along most of the West Linn area Is mapped as Missoula Flood
deposits (fine-grained facies, Qff). The unit conslsts of unconsolldated slit, sand, and
gravel. Based on DOGAMI maps for the site vicinity, the deposits are reported to range
from 30 to 60 feet thick (Madin, 1990). Along this pipeline segment the flood deposits
are likely underlain by Springwater Formation gravels. Subsurface data documented
from deep water wells near the site vicinity indicate the Springwater Farmatlon is up to
90 feet thick (Madin, 1990).

For our liquefaction analysls, we assumed the groundwater Is located at 10 feet below
ground surface for borings where groundwater was not encountered. We selected
borings for the liquefaction evaluation by consldering the soit type and SPT blow counts.
Woe screened out the boring when the soll type was clay or rock, and when SPT blow
counts with correction for overburden and hammer energy were greater than 30,

For the selected boring data, we evaluated liquefaction susceptibility triggering using
methodologles proposed by Cetin et al. (2004), Moss et al. (2006), and Idriss &
Boulanger (2006, 2008). In interpreting the variable results observed with these three
methods, we generally considered a soll layer liqueflable If two or more of the methods
showed factors of safety less than about 1.1. Postliquefaction reconsolidation
settlements were analyzed using the methods of Cetin et al (2009), and Idriss &
Boulanger (2008). For the analyses, we used a peak ground acceleration of 0.55 g and
the magnitude of M9.0 as shown In Table 3.

The liquefaction potential of soll Is affected by the fines content and plasticity, especially
when the soll is slit. The likelihood of liquefaction can vary depending on uncertainties In
soll density, ground water locatlon, and lack of Information such as laboratory data.
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Therefore, the liquefaction potential Is often expressed In a descriptive manner such as
“low”, “moderate”, and “high".

Along Highway 43 from Glenmorrle Drive to the WTP, Including borings FWP-10
through -1, FWP-66 through -64, and B-1 and B-2, the liquefaction potential is generally
moderate to high except at a few boring locations with low potentlal: borings FWP-5, -7,-
8, and -65. Within 13.5 feet of boring depth and below the groundwater depth of 10 feet,
most of the soll type Is loose sandy slit. Based on the liquefaction analysis on FWP-3
within West Linn (from the WTP, west along Mapleton, and north along Highway 43 to
Arbor Drive), we estimated 2.5 to 3.5 Inches of seltlement including approximate
additional settlement of up to 1 inch In the solls below 13.5 ft. For the RWP betwsen
Mary S. Young State Park and the WTP along Mapleton Drive (Including MA-1 through
MA-4), the liquefaction potential is none to low except MA-4, The liquefaction analysls
on MA-4 indicated about 2.5 to 3.5 Inches of liquefaction-induced settlement.

At the WTP, GeoDeslgn report (2011) addressed that a 1975 boring completed by
CH2MHIll Indicates the presence of very loose to loose sand between approximately 30
and 40 feet below ground surface. The report addressed that the liquefaction-induced
settlement at the surface Is low because the measured groundwater table Is 30 feet
below the ground surface and the upper solls are not subject to liquefaction. Howaever,
Shannon & Wilson performed a liquefaction evaluation at the water treatment plant slte
in October 2011 and determined up to 7% Inches of total liquefaction settlement and
differential settlement of up to 1.6 inches over a distance of 40 feet could occur during a
selsmic event. Their findings were based on five borings and seven CPTs advanced up
to 65 feet below ground surface (bgs). The pipeline design must include appropriate
liquefaction mitigation to ensure that no damage will occur as a result of liquefaction
during a major seismic event. Since the treatment plant site is situated within an area of
relatlvely deep alluvium and the hills to the west are underlain by shallow bedrock and a
boring near the river indicated shallow bedrock to the east, the transition between the
liquefiable and non-liquefiable areas along the pipeline allgnment Is anticipated to be
located near the east edge of the alluvium near Boring MA-3.  Another type of
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selsmically Induced ground fallure that can occur as a result of selsmic shaking Is
dynamic compaction or selsmic settlement. Such phenomena typlcally occur In
unsaturated, loose, granular material or uncompacted fill solls. The subsurface
conditions encountered In the borings performed for this study are not considered
conducive to such selsmically induced ground fallures. Therefore, the potentlal for their
occurrence along the proposed allgnment is consldered low. The estimated liquefaction
induced settlement along specific locations of the RWP and FWP alignment is
summarized In Table 4. The locations listed in Table 4 are approximate based on the
current available boring data from GeoDesign and Shannon & Wilson.
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Table 4. Liquefaction Potentlal and Liquefaction-Induced Settlement

; | 1 ; | Liquefaction | Differential
Plpeline | Reach | Locatlon | Boring | ngu:f:;ﬂ?n Settlement | Settlement |
. _(inch) | (inch)
HDD
crossing,
lower MA-1
1 portion of | through Nonelot:’ very Negliglble Negliglble
Mapleton MA-3
Drive
slope
RWP Middle
portion of
Mapleton 0610 1.6
Drive Moderate to ’ a
2 slope to MA-4 High 25t035 ovfgl; ;10
300 feet
east of
WTP
Mapleton
Drive
wre within 300 | &-1.08- o7y | 061018
access 3 fev%_('),f :he to CPT- High Inches CYeRy
area A 7® st
east and
west
Mapleton | FWP-10
Drive 300 | through - e“,"&‘,’"{?;f,’,
feet west 1 and p
of WTP FWP-66 potential at 06to 1.6
FWP 4 ' the borings 25035 over 40
along | through - Includin feet
HWY 43, | 64;B-1, | L o O00
to Arbor | B-2, B-5 - d'-65' '
Drive to B-8

"® _ Shannon & Wilson borings and CPTs (2011)

LATERAL SPREADING POTENTIAL

Lateral spreading Is a post-llquefaction phenomenon consisting of blocks of soll
“laterally spreading” due to elther a gently sloping ground or an open face such as an

open creek channel. During lateral spreading, blocks of non-liquefied soll could “float"
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on top of liquefied soils helow. Lateral spreading has been observed in previous large
earthquakes, even for gently sloping sites (slopes less than 0.6% slope). Lateral spread
movements are typlcally greatest near a free face (such as the creek channels) and
diminish with distance from the free face (Youd et al., 2002 and Zhang et al., 2004).

Due to low potential for liquefaction, lateral spreading potential Is very low In Selsmic
Reach 1. Although liquefaction potential Is high in Reaches 2 and 3, due to presence of
relatively shallow basalt ridge near the river which serves as a buttress, the potential of
lateral spreading Is I;)w. Eight additional geotechnical borings (B-1 to B-8) were drilled
from Highway 43 to near the Willamette River to evaluate the subsurface conditions
(Plate 4). Borings B-3 and B-4 were drilled within the city limlts of Lake Oswego and
have not been included. Borings were drilled to depths ranging from approximately 28
to 61 feet helow ground surface. Vibrating wire piezometers were Installed In B-1, B-5
and B-7 to estimate depth to groundwater. Based on the results field Investigation, the
potential for llquefaction Is moderate.  Potentlally liquefiable materials below
groundwater were encountered In boring B-2 along Highway 43. The thickness of
potentlally liqueflable materials ranges from 4 to 6 feet In Boring B-2. Therefore, the
potential of liquefaction is moderate In the vicinity of this boring. Additlonal borings were
also drilled east towards the Willamette River to estimate the extent of potentially
liquefiable materlals. Based on the results of lateral spread analysls performed using
data from borings B-2 and B-7, we estimate lateral spreading of about 1 to 3 inches at
the plpeline location on Highway 43, which translates into low potential of lateral
spreading.

SEISMICALLY INDUCED SLOPE FAILURE

GeoDesign (2011) performed an Iinfinite slope stabllity analysis to estimate the slope
gradient for which fallure could occur during a seismic event. Then, the critical slope
gradlent was compared with ground slopes gradient mapping from LIDAR data
contours. After fleld reconnalssance, GeoDesign Identifled a high slope gradient area
within and near Mary S. Young State Park. GeoDesign's 2011 report Indicated a
potenttal for seismically Induced slope failure and consldered the hazard was low to
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moderate In this area. The RWP alignment and Installation method have been revised
since the 2011 GeoDeslign slope fallure analysls. The RWP wlll nhow be ‘now be
installed via HDD methods to a locatlon north of boring MSY-4 and MSY-5 and outside
of the slope gradient area that GeoDeslgn determined had a low to moderate risk (see
Figure 2A). The HDD alignment will be 30 to 60 feet below ground surface (bgs) within
this area. The potentlal for slope fallure affecting the HDD alignment at this location will
be low because of its deep profile In rock. Based on GeoDeslign's report, the open-cut
portion of Reach 1 (starting north of MSY-4, MSY-5, and the slope gradlent area) and
Reaches 2, 3, and 4 have a low potentlal for seismically Induced slope fallure.

SUMMARY OF FINDINGS
Based on our review of the data, we have the following findings:

» Ground Surface Rupture — Based on the present analysls, the threat of damage
to the RWP and FWP plpelines due to ground surface rupture Is considered
negligible to low. No additional design consideratlons are required to mitigate
ground surface rupture.

« Ground Shaking — Plpeline design of the RWP and FWP should be based on a
peak ground acceleration (PGA) of 0.556 g and a spectral acceleration at a 1
second perlod (S¢) of 0.7 g. '

- Wave Propagation Damage — There Is a low potentlal for RWP or FWP damage
from selsmic wave propagatlon. Pipeline design for the RWP and FWP shall be
based on a peak ground velocity (PGV) of 28.5 to 37.7 Inches per second.

- Liquefaction Hazard and Seismically-induced Settlement — Based on data
provided by GeoDesign and Shannon & Wilson, the liquefaction hazard along the
RWP and FWP ranges from negliglble to high depending on location. See Table
4 for expected seismically-induced settlement values that shall be used for RWP
and EWP pipeline deslign. Total settlement values range from negligible at the
HDD entrance location (at the bottom of Mapleton Drive) to 7.5 Inches at the
WTP slte. Whereas, the differentlal settlement values range from 0.6 to 1.6
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Inches within a distance of 40 feet. These settlements should be considered in
the plpeline design.

« Lateral Spreading Potentlal — Based on the avallable subsurface data,
GeoDesign's selsmic report, and the preliminary liquefaction analyses, the
potential for lateral spreading around the plpelines Is low. Based on the resuits
of addltional fleld investigation, lateral spreading potential is low for Reach 4.

« Selsmically Induced Slope Fallure — GeoDesign {2011) performed an Infinite
slope stabllity analysis to estimate the slope gradient for which fallure could occur

during a selsmic event. Then, the critical slope gradient was compared with
ground slope gradient mapping from LIDAR data contours. The risk of
selsmically Induced slope failure for the open-cut portion of Reach 1 (north of
MSY-4 on Figure 2A) and Reaches 2, 3, and 4 is considered low. No additional
design considerations are required to mitigate the potential for seismically
Induced slope fallures at this time.

CLOSURE

We appreciate the opportunity to provide these services to Kennedy-Jenks for the
LOTWP project. Should you require addltional Information or have questions, please
feel free to call Chad at (425) 636-7900 or Mark at (503) 644-9447,

Slncerely,
KLEINFELDER, INC.

Chad R. Lukkarila, PE Mark Swank, RG, CEG
Senlor Geological Engineer Senlor Englneering Geologist

Attachments: Selsmic Figures
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Degenkolb Engineers

235 Mont Street, Suite 500
“ D eg en kOI b San Franciaco, CA 84104.2008
F 7

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,



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.



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 Selsmic 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,



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.

e 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.

e Ductile Iron Pipe — There are two main ways that sticks of ductile iron pipe are
connected, restrained and unrestrained push-on joints.



o Restrained Push-On Joints ~ Restrained ductile iron joints are achieved by
modifying typical ductile iron unrestrained push-on joints with a8 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.

o 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.



Deslign for Speclific 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 potentiat 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, Selsmically 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.



Selsmically Induced Siope Fallures

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 Potentlal and Liquefaction-Induced Settlement
(from Kleinfelder Letter)

' . | Liquefaction | Differential | Pipe Wall |
' Plpeline | Reach 'ugg::::lt;fn | Settlement | Settlement | Thickness |
i | | {inch) {inch) -
1 | Nonelovery | Negigible | Negligible | % inch
RWP 0.6to 1.6
2 MOd&';:e 2 251035 over 40 Y inch
feet
WTP
06to 1.6
and . Upto7 2 .
access 3 High Inches 0\;2; ;40 Yainch
area
Moderate
except low
potential at 0.6t0 1.6
FWP 4 the borings 25t035 over 40 Yainch
including feet
FWP-5, -7,-8,
and -65

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 %”
with double-lap welds will be able to accommodate these earthquake hazards.



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 4" 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 %4 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 %4” 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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Construction Management Plan: Appendix B Page 1

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.

?\ Lake Oswego - Tigard —
&) water Partnership G
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Oveson, Pete

From: Oveson, Pete

jent: Thursday, September 27, 2012 11:18 AM
To: Oveson, Pete

Subject: FW: Quick question this moming

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
TRANKPORTATION 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 inforration which may be conlidsntial and privilaged. Unless you are the addressee (or suthorized lo receive for the addresses), you may nof use,
copy. distribute or disclose 1o anyone this message or any information contained in or attached to this massage. if you have received this message in error, please advise the
sender and delete this message along with any attachments or links fror your system.






From: Oveson, Pete

To: Pelz, Zach;

cc: Eric Eisemann; "Day, Eric";

Subject: RE: traffic control during replacement of WL ac water main
Date: Tuesday, October 02, 2012 11:19:40 AM

Zach,

See below language for more clarification on Eric Days response. It is actually 4
days and not 3 days of no 12-foot wide emergency access due to this work.

West Linn AC waterline replacement will occur for 6 weeks prior to RWP/FWP
replacement along Mapleton. The West Linn AC waterline replacement alignment
has been selected to maximize the distance between existing sanitary sewer and
other utilities while minimizing construction impacts. The waterline replacement
trench will be approximately 3 feet wide and 5 feet deep. A 12-foot wide
emergency access way will be available for the majority of the AC water line
replacement construction on Mapleton Drive. There are approximately 4 localized
spots where the updated waterline will cross the street and the 12-foot wide
emergency access way will not be available; we estimate that theses impacts to
emergency access will be on the order of 4 days. For the rest of project
construction the 12-foot wide emergency access will be available to the side of the
pipe trench within the pavement and road shoulder in a few localized spots (use of
shoulder will result in no impacts to existing vegetation or trees other than grass
and ground cover). The AC replacement construction work zone will be no longer
than 150 feet in length, which will enable TVF&R to access homes immediately
within the pipeline construction work zone at all times. A 5-foot wide pedestrian
walkway will be available at all times within the immediate vicinity of the pipeline
construction work zone. Depending on the pipeline alignment at any specific
location, it may be on either the north or south side of Mapleton Drive.

Let me know if you have any questions,
Thanks,
Pete

Pete Oveson, P.E.

Brown and Caldwell

6500 SW Macadam Avenue Suile 200
Portland, OR 97239
poveson@brwncald.com

T: 503.977.6650 | C: 503.880.5837




Brown «a
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From: Day, Eric [mailto:eday@ci.oswego.or.us]

Sent: Tuesday, October 02, 2012 10:18 AM

To: Pelz, Zach

Cc: Oveson, Pete; Eric Eisemann

Subject: RE: traffic control during replacement of WL ac water main

Zach,

After discussing this piece of the project with our team engineers, we have
determined that emergency access vehicles may be required to use the alternative
route for up to three days for the replacement of the WL waterline when it is in
the middle of Mapleton Dr. This is the same route that the emergency vehicles will
need to use for up to six days for our own pipeline replacement. The extent of the
disturbance will be about 100-feet in length and will not exceed 150-feet.

Thanks and please let me know if you have any additional questions.

Eric Day

Senior Planner - Lake Oswego-Tigard Water Partnership
City of Lake Oswego

(503) 534.4238 (p)

(503) 534.5231 (f)

eday@ci.oswego.or.us

Civ: LAKE
OSWEGO

OREG ON

From: Pelz, Zach [mailto:ZPELZ@westlinnoregon.qov]

Sent: Monday, October 01, 2012 4:32 PM

To: Eric Eisemann; Day, Eric

Subject: traffic control during replacement of WL ac water main




Eric,

Can you provide information regarding traffic control and emergency vehicle
access on Mapleton Drive during the replacement of the West Linn water line. |
was reviewing the 60 percent plans today with our Engineers and it looks like the
relocated WL water line will be near the center of Mapleton Drive, which may
make emergency and bike/ped access difficult.

Thanks,

Zach

3 i Zach Pelz, AICP
YW kb ’
City o ZPELZ@westlinnoregon.gov

e S t Associate Planner
22500 Salamo Rd.

® West Linn, OR 97068
L | n P: (503) 723-2542
l I ' F: (503) 656-4106
Woeb: westlinnoregon.gov

West Linn Sustaingbility Please consider the impact on the environment before printing a paper copy of this email.
Public Records Low Disclosure This e-mall is subject to the State Retention Schedule and may be made available to the

public.






Pelz, Zach

From: Oveson, Pete [POveson@BrwnCald.com]

Sent: Thursday, September 20, 2012 11:24 AM

To: Pelz, Zach

Cc: Day, Eric; Eric Eisemann

Subject; Emergency Access on Mapleton Drive

Attachments: 119101620-EVA-1-FW.PDF; 119101610-EVA-2-RW.PDF
Zach,

Eric Day has asked me to provide more detail to you regarding emergency access along Mapleton
Drive during pipeline construction. See attached maps that layout a 12-ft wide emergency
access and a 5-ft wide pedestrian access that will be maintained throughout the project. See
below for a description of how emergency access will be provided during pipeline construction
on Mapleton Drive.

In general, the contractor will be required to immediately vacate a 12-ft wide access way in
the event of any emergency, typically this will be an easy task that involves moving all
mobile equipment, such as excavators, trucks, and pedestrian pathway fencing out of the way.
There are 4 locations (including one at the very SE end of Mapleton) where the pipeline
alignment crosses the 12-ft wide access way (see attached maps). In these locations the
contractor’s pipeline trench will interfere with the 12-ft wide access way, plating the
trench would be required to provide emergency vehicle access but this may not be the best
approach due to the amount of time and effort required. Therefore, when pipeline construction
is at the these locations where the alignment crosses the emergency access way west of the
intersection of Mapleton and Nixon, emergency vehicle access to the east end of Nixon would
eed to be provided via a detour using Cedaroak and Nixon. The duration of this alternate
voute for emergency vehicles would be 1-2 .days for the 3 locations for a total of 3-6 days.
If an emergency occurs at a home that would be directly accessed from within the construction
area at any of the 4 locations (east and west of the intersection of Nixon and Mapleton),
TVF&R has indicated that the construction zone length of 15@ feet is short enough that they
would be able to provide emergency services from outside of the construction zone. TVF&R has
indicated that they will assess the various access options for each specific emergency
response scenario and will choose the best access option among the options: accessing through
the construction zone (through the 12-ft wide emergency access - this option will only not be
available for 3-6 days of the 3 month construction period), detouring around the construction
zone (detour via Mapleton and Nixon), or providing emergency services from outside the
construction zone (emergency response vehicles would be parked no more than 156-ft from the
residence). The contractor will be required to provide daily construction updates to TVF&R so
that their emergency response efforts will be handled in the most effective way.

Let me know if you have any questions or need clarifications regarding this topic.
Thanks,
Pete

Pete Oveson, P.E.

Brown and Caldwell

6500 SW Macadam Avenue Suite 200

Portland, OR 97239

poveson@brwncaid.com
503.977.6650 | C: 503.880.5837

Brown v
Caldwell
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LAKI: OSWEGO - TIGARD WATER PARTNERSHIP

4101 Kruse Way
PO Box 369
Lake Oswego, (IR 97034

MEMORANDUM S ———-

TO: John Sonnen; Planning Director of West Linn
CC: Zach Pelz, Khoi Lee, Joel Komarek, Eric Eisemann, Pete Oveson
FROM: Eric Day; Lake Oswego Senior Planner

SUBJECT: Waiver Request for Inc. Items for the West Linn Pipeline Land Use Application

DATE: August 7, 2012

Mr. Sonnen,

I would like to formally request that you waive two separate items that were deemed to be missing from the
Lake Oswego/Tigard pipeline land use application per the West Linn Inc. letter sent to me and dated July 30,
2012. The items we are requesting a waiver for are as follows:

1. CDC Sections 28, 55, 56 and 60 require the illustratdon of easements and access both on-site and on
adjacent propertics. We have submitted this information for the OPRD property where our HIDD
operations will occur but did not sce the purpose of submitting this information for ROW adjacent
properties along the entire route of our proposed pipeline. We do not believe that this information
would be helpful in aiding in the review of the application by WL City staff. Additionally, the submittal
of this information would only give very basic information about access impediments to neighboring
properties. We have provided a much more thorough look into these issues in our Construction
Management Plan which was submitted with this application. This plan looks at access concerns in all
ditferent types of situations and has input from TVF&R as well as our project designer.

1

CDC Section 55 requires developers to make necessary arrangements with utility companies concerning
underground easements. We have had several meetings with associated utility companies over the past
couple of years and spoken with them about our project to ascertain what, if any, concerns these
companies may have. A brief history of these meetings is included in this email.

Additionally, WL staff has asked that we provide more information concerning what process will be
followed, in the ficld, should a utility line be located in our proposed path. This information is also
included in this email

We are asking the Planning Director to waive the request by WL staff to provide a revised site plan with
call outs of specific utilities to be moved. We cannot provide this information at this ime as we do not
know specific as-built locations of all utilities. As I am sure you know, many utility locations are

changed in the field and are not property recorded. We may not know of these exact locatons until we



Page 2

arc in the field and therefore we will not be able to provide accurate information at this time. We have
provided a utility map showing the mapped location of all udlities along our project path with the land
use application.

3. We are providing a revised map showing the QLW as an attachment to this email.

Thank you for your time and consideration of these requests and please let me know if you have any concerns
or additional questions.

Eric Day

Senior Planner

Lake Oswego/Tigard Water Partnership
(503) 534.4238

eday@ci.oswego.or.us




?\ Lake Oswego - Tigard
J Water Partnership Caldwell

sharing water - connecting communities

Memorandum
Date: September 17, 2012
Prepared for:  Eric Day, City of Lake Oswego

Subject: Lake Oswego-Tigard Pipeline Land Use Clarifications

From: Pete Oveson — PMT Pipelines Design Lead

The following memo provides answers to questions identified by West Linn Planning
Department Staff in regards to the Lake Oswego-Tigard Water Partnership Pipelines Land Use
Application.

Question: What steps have been taken to coordinate with utility providers along the Raw
Water Pipeline (RWP) and Finished Water Pipeline (FWP) alignment through West Linn?

Response:

Brown and Caldwell held initial in-person and phone meetings with various utility agencies that
were identified to have facilities along the alignment (see Table 1). These meetings took place in
2010 as part of the Project Definition phase. Initial meetings were held to provide a brief
overview of the project alignment, to discuss any possible utility conflicts, and to request as-built
information.

Furthermore, Kennedy/Jenks consultants (the contracted design consultant responsible for
pipeline design) conducted a second round of communication with utilities via utility letters.
Letters were sent out to all identified agencies as listed below in Table 2 in December 2011 and
January 2012. The intent of the letter was to provide background information of the project and
request additional data from each respective utility agency. The initial letter included project
drawings with the proposed pipeline alignment at the time the letter was sent out as an
attachment for reference. The initial data request included providing a copy of mapping/as-builts
of their existing facilities located within the project alignments or marking up the enclosed
drawings to accurately reflect the location of their facilities. Kennedy/Jenks followed up with
phone calls to the non-responsive utility agencies; a contact/correspondence log is kept to
document interaction with each utility. Further coordination with Northwest Natural was
conducted to coordinate field verification (potholing) of their utility in June 2012.
Kennedy/Jenks will continue to coordinate through written correspondence with each respective
utility agency that will need to relocate facilities.

C 'Documents ana Setinas zpefzilocal Setunns “emperary Internel Files Comtent Cutioct YOWACG=C Wesl Lan Pipeines Land Use Answers (5 vacs



Memorandum

Page 2

Table 1. Initial Utility Meetings.

Utility Meeting Type
American Tower — Phone conversation Phone
Century Link Qwest Communications — Meeting In-Person
Comcast - Meeting In-Person
Integra Telecom - Phone Phone
Northwest Natural - Meeting In-Person
ODOT Region — Several Meetings In-Person
PGE (Portland General Electric) - Meeting In-Person
Portland and Western Railroad, Inc. - Phone

Conversation Phone
Sprint Telecom — Phone Phone
Verizon Telecom — Meeting In-Person
X0 Communications - Phone Phone

Table 2. Utility Letter Coordination List.

American Tower

Century Link Qwest Communications

Clearwire Property Services

Comcast #1

Comcast #2

Crown Castle

Integra Telecom

Northwest Natural (East side of Willamette)

Northwest Natural (West side of Willamette)

Oak Lodge Sanitary District

Oak Lodge Water District

ODOT Region 1

Palatine Hill Water District

PGE (Portland General Electric)

Portland and Western Railroad, Inc.

Sprint Long Distance

Sprint Wireless

Sprint Wireless Erickson Contractor

Verizon Business Service

Verizon Landline

XO Communications

?\ Lake Oswego - Tigard
J Water Partnership

sharing water - connecting comirunities

Brown -
Caldwell



Memorandum Page 3

Question: What steps will be taken if any utilities are identified as needing to be relocated
in the field?

Response:

The pipeline design team has identified all utilities along the RWP and FWP routes via
traditional methods of obtaining as-built information and obtaining surveying field locates.
Subsequent investigation will include extensive potholing to identify any utilities that may need
to be relocated that had not been identified through the as-built and field location process. By
doing this initial up-front work, the design team will minimize the number of unforeseen utility
relocates needed during the construction phase. If relocations are identified, the design team will
work closely with the owner of the facility and the City of West Linn to determine a proper
location for the utility to be reinstated at that time.

In the event that an unforeseen utility conflict is discovered during the design phase of
construction, the contractor will not be allowed to continue until a suitable solution is agreed
upon by the facility owner and City of West Linn. The general steps to resolving a utility conflict
in the field are as follows:

1. The construction contractor or construction manager identifies the utility and
communicates the issue to the design engineer and owner of the utility.

2. The design engineer or utility owner will propose a solution for approval to the City of
West Linn.

3. The construction contractor or private utility owner relocates the utility per the agreed
solution.

?\ Lake Oswego - Tigard B
J Water Partnership Caldwell

sharing water - conneciig camvmin{ies
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