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City of Sherwood
PLANNING COMMISSION

Sherwood City Hall
22560 SW Pine Street
Sherwoodo OR 97140
May26,2009-7PM
WorkSession-6PM

Work Session - 6:00 PM
. lndustrial Design Standards

Business Meetinq - 7:00 PM

1. Callto Order/Roll Call

2. Agenda Review

3. Gonsent Agenda - Draft minutes from April 28,2009

4. Staff Announcements

5. GouncilAnnouncements(DaveHeironimus, PlanningCommissionLiaison)

6. Gommunity Comments (The public may provide comments on any non-agenda item)

7. Old Business:

a. ADM 09-02 Appeal- On February 25,2009 the Community Development Director
issue a letter to the applicant and the Planning Manager issued a letter to the
Building Official indicating that the plans the appellant submitted to the Building
Department for covered parking at 22211 SW Pacific Highway were not exempt from
site plan review. Written notice dated March 9, 2009 was received by the City
indicating that Mr. and Mrs. Claus were appealing the interpretation by the City
Manager's designee (in this case, the Community Development Director).

New Business:

a. Adams Avenue Goncept Plan- Concept plan for property owned by Portland
General Electric (PGE) totaling approximately 55 acres, 33 of which were added to
the urban growth boundary (UGB) in 2002. A comprehensive plan and zone map
amendment is proposed to add the zoning designation of light industrial to the portion
of the Adams Avenue North Concept Plan area that was brought into the urban
growth boundary in 2002. The proposal also involves a change in the zoning for
251298, tax lot 1900 from Light lndustrial to Office Commercial and 2S1294, tax lot
1100 from light industrial to General Commercial and from Light lndustrial to Office
Commercialfor 2S129A, tax lot 1400

8.

9.

10.

11.

Comments from Gommission

Next Meeting: June 9. 2009 - SP 08-13/CUP 08-03 Villa Lucca Public Hearing

Adjourn
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City of Sheruuood
22560 SW Pine St.
Shen¡vood, OR 97'140
Tel 503-625-5522
Fax 503-625-5524
www. ci. shen¡¿ood. or. us

Mayor
Keith Mays

Council President
Dave Heironimus

Councilors
Dave Grant
Linda Henderson
Lee Weislogel
Del Clark
Robyn Folsom

City Manager
Jim Patterson

TO

DATE:

FROM: íN

May 19, 2009

Planning Commission

Julia Hajduk, Planning Manager

SUBJECT: ADM 09-02 additional information submitted into the
record

At the April 28, 2009 Planning Commission meeting, the Commission
held a public hearing on the appeal of the director's interpretation that
site plan review was requ¡red for proposed covered parking structures
at 22271 SW Pacific Highway. After hearing from the applicant and
holding the public hearing, the Commission left the record open for 7
days to allow the appellant to review information submitted into the
record that evening and to submit of additional information. Attached
are documents received by Mr. Jim Claus (Attachment 1) and Mr. Eric
Postma, representing Mr. Claus (Attachment 2).

The Commission has closed the public hearing and may not accept
additional testimony unless the record is re-opened. At the meeting
on May 26, 20Og the Commission must consider the information in the
record and determine if the Director, in this case the Community
Development Director, erred in the determination that the plans
submitted to the building department required site plan approval.



Julia Hajduk

From
rnt:
J:

Subject:

From : cla ussecreta ry@aol. com fmailto : claussecretary@aol.com]
Sent: Thursday, April 30, 2009 3:30 PM

To: Julia Hajduk
Cc: ClausSL@aol.com
Subject: ADM 09-02 Appeal of Site Plan Review for 222II SW Pacific Hwy

MEMORANDUM

Julia Hajduk
Tuesday, May 19, 2009 9:55 AM
Julia Hajduk
FW: ADM 09-02 Appeal of Site Plan Review far 22211 SW Pacific Hwy

DATE:
TO:
FROM:
SUBJECT:

April 30,2009
Sherwood Planning Commission
Jim Claus

ADM 09-02 Appeal of Site Plan Review for 22211SW Pacifìc Hwy

Members of the Planning Commission:

^ t Tuesday night's Planning Commission meeting, Julia Hajduk insisted that she had not specified the locations
-r our proposed parking bays, and that we simply misunderstood her. Yet she chose those locations at two

separate meetings in front of other people who also interpreted her comments as specifying the locations for the
parking bays. Based oriher specification of locations, we spent money drawing them.

In the event that you are having difficulty disceming whether to believe Ms. Hajduk or the other people who
were present when she specified those locations, most notably Robert Johnson of Steeltech, I would ask you to
simply recall the last Council meeting on the proposed sign code amendments. The Council became very
disturbed about the abandoned sign section, which Ms. Hajduk was supposed to have rewritten. If we
understand her testimony, and I believe we do, she insisted that she had not edited that section. Yet her edits
were right there for everyone to see.

Perhaps Ms. Hajduk has a memory problem. With all the money being spent on continuing education for the
City staff, perhaps some might be made available to send Ms. Hajduk to some courses on improving memory so

this disturbing behavior does not continue.

Biq savinqs on DellXPS Laptops and Desktopsl

Attachment 1
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City
22560
Sherwoo

GARY M. BIILLOCK and ASSOCIATES, p.C,
ATTORNEYS AT LAW

IOOO S.W. BROADWAY SUITE 2460
PORTLAND, OREGON 97205

TELEPHONE : (503) 228-627 T

FACSIMILE: (503) 228-6280

May 5,2009

vrA FACSTMTLE (s03) 62s-ss24

1 Admitted in Oregon,
Washington, ldaho
and California

* Admitted in Oregon
and California

I Admitted in Oregon
and Washington

Commission
herwood

. Pine Street
Oregon 97140

Re 22211SW Pacific Hwy., Sherwood, Oregon
Covered Parking Request
Case No. ADM 09-02 Appeal
Dr. Robert James Claus and Susan Lynn Claus

Dear Commissioners:

Several months ago Dr. and Mrs. Claus met with members of the planning staff for something
akin to a pre-application meeting to determine the procedure they needed to follow in order to
construct covered parking on the above-referenced property. Throughout their quest, in their
discussions with the City they have remained flexible. Those discussions culminated in the
metnorandum of Febrvaty 9,2009 fi'om Julia Hajduk, Planning Manager.

As discussed at the recent public hearing, Section 16.90.020 provides discretion to the planning
staff to decide what constitutes a substantial alteration requiring site plan review. That discretion
is highlighted by the fact a substantial alteration is defined as requiring a building permit and
"may" exhibit one or more of several characteristics including involvement of non-conforming
uses or altering the appearance of a property.

In lrer February 9,2009 memorandum, Ms. Hajduk, as planning manager, appeared to have
exercised the discretion of the planning staff to determine that a site plan review would not be
required. She stated in that memorandum that Dr. and Mrs. Claus would be able to place i 8
covered parking spaces on their site. The letter closed with a simple indication that a building
permit application should be submitted so that a review of the location, dimensions, and number
of covered parking spaces could be confirmed.

As discussed at the public hearing, relevant ordinances set a minimum parking space size,
without specifying a maximum size. Based upon the evidence in the record showing that Dr. and
Mrs. Claus expected larger vehicles or equipment to be parked in the covered spaces, the
inclusion of the requirement to review the dimensions of the parking spaces is illusory at best.

Attachment 2



May 5, 2009
Page 2

With respect to location, the declaration of Robert Johnson shows that the specific locations

designated for the covered parking were selected at the request of City staff. Those locations

were chosen to avoid disturbing mature trees. At the public hearing, Dr. Claus expressed his

willingness to site the covered parking bays at another location Lrtt the property. My clients are

amenable to siting the proposed parking howeve¡ the planning commission or staff deems best

suited for the property. Thus, again, the need to review the location of the covered parking is

illusory since staff chose the current location and Dr. Claus has confirmed his willingness to

locate the covered parking pursuant to the recommendation of staff and the planning

commission.

Finally, with regard to the number of spaces, the memorandum dictated that Dr. and Mrs, Claus

would be allotted 18 parking spaces. Dr. Claus indicated at the hearing that he is willing to
proceed with the 18 spaces confirmed available by staff, even though he believes he may be

entitled to a greater number of spaces.

On several occasions as this matter has progressed Dr. and Mrs. Claus have asked City staff if it
would be necessary for them to complete a site plan review. They have never been provided

with an indication of the applicable standard for site plan review. I, too, have made the same

request. In a telephone conversation with Julia Hajduk I enquired about the possibility of reliling
with a site plan review. At the conclusion of our conversation she advised me she would get

back to rne with the standard for such a sito plan review. I have yet to receive her responsc

regarding the applicable standard.

As indicated at the hearing, it appears the neighboring properly owners no longer have any

objection to the covered parking bays proposed by Dr. and Mrs. Claus. V/ith her memorandum

of February 9,20A9 Julia Hajduk exercised staff discretion to proceed without a site plan review.

with the simple submission of a building permit application. That is precisely the procedure that

Dr. and Mrs. Claus followed. For that reason, the appeal should be granted, so that Dr. and Mrs.

Claus can proceed with their planned construction without the need for a site plan review and

based upon submission of the building permit application currently under consideration by the

Citl' of Sherwood.

Sincerely,

Eric S, Postma

ESP:dj
cc: )xla*ajduk./_- Tom Pessemier

Chris Crean
Dr, and Mrs. Claus

x :esp :Claus. City: Pl anningCornm 5-5-09
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DATE:

TO:

FROM I

SUBJECT

they can place up to 1B parking
that as they provide additional i

spaces they can pface wíll likely

MEMORANDUM

February 9,2009

Building Deparlmenl

Julia Hajduk, Planning Munug.r'iP N

Covered parking request at 222i,I SW pacific
Highway

City of Sherwood
22560 SW Píne St.
Sherwood, OR 97140
Tel 503-625-5522
Fax 503-625-5524
www. cí.s herwood. o¡. us

Mayor
Keith Mays

Counc¡l President
Dave Heitonimus

Councilors
Dave Grant
Linda Henderson
Lee Weislogel
Del Clark
Robyn Folsom

City Manâger
J¡m Patterson

Jim and susan claus have been talking with the city about providing
covered parkÌng on their property at 222II SW pacific Highway and
had asked the Planning Depaftment how much they couf d place on the
property and whether site plan review was required. we reviewed the
information on fíle vía building permits and land use permits and
provided them with prelimínary informalion indÍcating the number of
parking spaces ihey can have based on the current acknowledged
uses on the property. Based on the informatíon that we have to date

spaces on their site. We anlicipale
nformation the number of parking
increase. We also informed them

that, provided the location of covered par ng wit nan
çq[erü]y beinq used forparking, the proposed covered parking
ffiiffirit. frun review. we therefore
anticipate that they will be submítting building permits in the near
future for their proposed covered parking.

When lhey submit their building permit application, please provide a
copy tb the Planning Department so that we can review the location of
covered parking, dimensions and nurnber to confirm that it is in fact
exempt from site plan approval.

Thank you.

CC Jim Patterson
Tom Pessemier
Scott McKie
Michelle Miller
Jim and Susan Claus

Exhibit 5



DATE:
TO:
F'ROM:
SUBJECT:

MEMORANDUM

May 4,2009
Sherwood Planning Commission
Jim Claus
ADM 09-02 Appeal of Site Plan Review for 22211 SW Pacific Hwy'

Members of the Planning Commission:

I am writing the memo as a follow-up to the hearing on Tuesday ÃptLI28,2009 because,

in my opini,on, the way in which Pat Allen conducted the meeting made it nearly

impossith to get at the core issue of the hearing. Mr. Allen's expertise at manipulating

pró".r. and procedure, regardless of the impact on Due Process and Equal Treatment,

v/as on full display. And it was a sight to behold.

I want to be certain that all members of the commission understand some basic points

that arekey in this matter because I believe Mr. Allen made certain these points were

never properly addressed:

1, The Building Department receivecl our application after it had been deemed

complete by Julia Hajduk.
2, The total number of 18 parking spaces was determined after four months of

meetings and our having finally agreed to move forward based on Ms' Hajduk's

interprãtation that only 3,404 square feet of our property was in retail/commercial

use, despite the fact that we dispute her conclusions. That number does not

precludé other portions of the property being added to the total once someone is

ãb6 to tell us the evidentiary standard that will be accepted as proof that the

properfy is being used for retail/commercial activity.

3. Mt. Uu¡a* elected to allow only the minimum number of spaces per 1,000

square ieet ofuse, having ignored the present and past uses that actually exist on

the property and which would have required more parking'

4. tøs. UaJduk herself, in front of others, specifîcally told us where to place the

parking bays and we had drawings made showing the bays in precisely those

locations.
5. After we had been told we were exempt from site plan review and had met all the

requirements in the code, and the application had been deemed complete by Ms'

Ha.¡duk, it was sent to the Building Department. Only then was the decision made

that we needed a site plan review.
6. After repeatedly asking what specifically is meant by "site plan review," which is

not defined in the code, we still have not received an explanation from Ms.

Hajduk. We are willing to comply, but we were not told the process to comply'

I believe that Pat Allen never once dealt with these matters, nor did he ever show any

indication that he understood the essence of our complaint'

Page I of 2



In my opinion, Pat Allen needs to appear to be an expert in codes for his job for the State

of Oiegãn. He must have the persona of authority. In my opinion, he was deliberately

attemp-ting to thwart ou, upp"ál because he is still embarrassed over having done such a

shoddy joi on the sign coåé when he has made himself out to be a code expert. Of

course, that is just mY oPinion.

Attached is a memo in which I am asking Pat Allen to recuse himself from any further

hearings in which I am involved. I believ e that once you have read it, you will

undersiand the gravamen of my complaint against him'

Page2 of 2



MEMORANDUM

AD n ol- oZ Apr*\
DATE:
TO:
CC:
F'ROM:
SUBJECT:

May 4,2009
Patrick Allen
Sherwood Planning Commission
Jim Claus
Request for recusal from any hearing involving Jirn Claus

Dear Commissioner Allen -

For a considerable period of time, I have watched with interest as you have held forth on
your code writing expertise. The first major incident I had with you was when you wrote
a blatantly unconstitutional sign code, restrictive of rights, and an attack on the entire
concept of the First Amendment. When we met, you asked me what I thought of your
sign code and I told you the entire code should be trash-canned, You puffed up and

threw me out of the room. Considering my background as a nationally recognized expert
in the area,I found the episode rather amusing, to say the least.

I don't have to tell you the outcome of your ignorance, but I will aîyway. The outdoor
aclvertising companies came into town and attacked the code, and the same law firm that
advised you your code was legal proceeded to negotiate to allow the construction of
several billboards in town - something which you thought your masterpiece had
prevented.

Since that time, you have managed to continue to convince people that your position with
the State makes you an authority in code-writing and have assured the Council that your
latest crack at the sign code met all of Oregon's requirements. It is a rather arrogant
assertion, considering that you have no training or specialty in the area, and no law
degree, and yet somehow feel qualified to manipulate people's civil rights - an area of
law where even seasoned attorneys fear to tread. When it was time to try to repair the

damage done to the sign code,I again offered to help, and again was rebuffed. The code-

writing "expert" knew all and did not need anyone's help.

This time around, your work encoded the violation of Foufieenth Amendment rights, not
just First Amendment rights. And once again, the City's ever-so-reliable law firm
advised you that the code was sound and could be defended in court. 'When I had to point
out to you that it encoded unlawful restraint of trade by outright requiring people to
obtain the services of a particular for-profit entity - Underwriters Laboratory - it was, no

doubt, a public embarrassment to you. When I told the business community what you
had done and they responded in a less than grateful manner to you, you were also

publicly embarrassed. Having offered to assist you in writing that code, I cannot say I
did not enjoy watching you squirm.



All of that is the stuff of human nature, and all will be worked out one way or another in

time. The real problem here is that it appears to me that you used our hearing before the

Planning Commission on April 28,2009 as an opporlunity to get even with me for

embarrassing you. The majority of the Commissioners were more than willing to try to

protect our rights to due process and to tell us what was required for a site plan review.

You continually injected yourself into the situation, throwing the discussion off track and

obfuscating issues to the point where none of our questions were answered and the

Commission \ryas also left without answers - or even an understanding of the questions at

hand.

Tuesday night'd hearing convinced me that it is not possible for me to have a fair hearing

if you areparticipating. So for the balance of this hearing, would you be kind enough to

recuse yourself from the process?



City of Sherwood
STAFF REPORT:
Plan

Signed

May 19, 2009
File No: PA 09-02 - Adams Avenue North Concept

, Plan ng MangerJulia

The preferred alternative concept plan for Adams Avenue North
has been completed. The May 26th,2009 Planning
Commission hearing will be the first evidentiary hearing on the
Adams Avenue North Concept Plan. The Planning
Commission will make recommendation to the City Council for
final decision. The City Council hearing is tentatively scheduled
for June 16th, 2009.

Planning for the Adams Avenue North Concept Plan began in
the fall of 2008. Engineering design for Adams Avenue is being
done concurrently with the planning effort. Construction is
planned to start as early as Spring of 2010.

Comments from three stakeholder involvement meetings, one
open house, two work sessions with the Planning Commission
and one joint work session with the Planning Commission and
City Councilwere used in shaping the preferred alternative.

The report is organized into the
following sections:

L lntroduction
ll. Background (Public

lnvolvement & Proposal
Overview)

lll. Affected Agency, Measure
56 Public Notice, and Public
Comments

lV. Type 5 - Legislative Plan
Amendment Criteria and
Findings of Fact
A. Local standards
B. State standards
C^ Regional standards

V. Recommendation
Vl. Attachments/record

Background
The purpose of the Adams Avenue North Concept Plan is to provide a conceptual guide to the area's
development as a new addition to Sherwood. Title 11 of Metro's Urban Growth Functional Plan
requires that a concept plan be developed and adopted by the City Council prior to allowing urban
development and zoning. The Concept Plan implements Metro's decision in 2002 to expand the
regional urban growth boundary (Metro Ordinance 2002-986A). The Sherwood City Council initiated
the public process to comprehensively plan for the area prior to annexation and development. Ïhe
Concept Plan identifies future land uses, parks and trails, natural resource areas, transportation
improvements - all guided by planning efforts developed with public involvement.

The Adams Avenue North Concept Plan is a guide to development of 55.5 acres southeast of
Highway 99W and north of Tualatin-Sherwood Road. Of this 55.5 acres, 34.2 acres were added to
the regional urban growth boundary in 20Q2. The remaining 21.3 acres of property is not required to
be included in the concept plan but was included since these areas are undeveloped and
interconnected. Therefore, the City, decided to look at this 55.5 acre area as one concept plan study
area.

Process and Public lnvolvement
A stakeholder working group was established for the project. This group consisted of local property
and business owners as well as affected agencies. The stakeholders met on three occasions and

PA 09-02: Adams Avenue North Concept Plan Page 1 of22 May 19,2009



made recommendations to the Planning Commission who acted as the steering committee for theproject' The Planning commission wal updated during three work sessions muãtings and one .¡oi¡1city council/Planning commission work session wherð the city council and planning cornmissio¡provided feedback on the refined alternative presented by stãff. The results of this work is .thepreferred alternative concept plan map and plan document.

ln addition to these Committee meetings, additional process steps and community involvementincluded:

. A public open house

. Project website with regular updates

. Monthly updates in the Sherwood Gazette
' Direct mail to property owners within 100 feet of the proposed development

Early and continuous public outreach and involvement was coordinated and timed to coincide wil¡project tasks and key outcomes. The major milestones in the process were:

. Development of a publíc involvement plan
o lnventory of base conditions and opportunities and constraints. lnterview key stakeholders
. Establishment of project and concept plan goals and objectives. Development of three alternative concept plans

' Evaluation of alternatives and development of a draft concept plan incor:porating the mosldesired elements
r Refinement of the concept plan
¡ Selection of a preferred alternative concept plan

Appendix 5 to the Draft Concept Plan document is the public ínvolvement plan used for public
outreach and decísion making.

Proposal Overview
The comprehensive Plan was amended in 2006 with the implementation of the Area 5g concept plan
to provide a framework for future concept plan approvals. This proposal is to adopt the AdamsAvenue North concept Plan by reference and incorporate the key findings and recommendatíons
Í9t that concept plan into Chapter 8 of the Comprehensive plan (Úrban Growth BoundaryAdditions)' lmplementation of the Concept Plan as part of this proposal wilì also include the adoftionof amendments to the Comprehensive Plan Map to include new zoning designations for the AdamsAvenue North area (see Attachment 6).

Three development opportunity sites have been identified within the concept plan. Due to siteconstraints from the power substation and high voltage power lines and easements much or itreproperty is not developable' Of the 55.5_total âcres onty t5.7 is unconstrained. This proposal wouldrezone 0'9 acres from Light lndustrial to General Commercial, T.2 acres from Light lndustrialto Officecommercial and would establish 34.2 mostly constrained acres within the 2oo2 uGB expansion asLight lndustrial.

Annexation is anticipated to be placed on the November 2009 ballot. lf the annexation is approved b!the Council and the Sherwood voters, lhe34.2 mostly constrained acres not currenflywithin the Citylimits will be annexed and City zoning established consistent with the concept plan.

PA 09-02: Adams Avenue North Concept plan Page 2 of 22 May 19, 2009



III. AFFECTED ENCY, PUBLIC NOTICE AND PUB COMMEN TS

The City of Sherwood sent notice to DLCD on March 26, 2009, more than 45 days prior to the first
evidentiary hearing. Metro's Title 11 (Chapter 3.07.1140) requires notice sixty (60) days prior to
adoption. Notice was sent to Metro on April 2,2009 meeting this requirement. Mailed public notice,
including Measure 56 notice, was provided on May 5, 2009, which exceeds the City requirement of 10
days prior to the first evidentiary hearing. Notice was posted near the concept plan area and at five
(5) locations in the City on May 5, 2009 and were published or are set to be published in The Times
on Mayl4th and May 21't. The City has continued to stay in contact with DLCD, Metro and ODOT
throughout this process to ensure they are up-to-date on the status and potential issues as the
hearing process has progressed.

Aoencv mments
Formal agency comments are included in the record and attached as Attachment 8. The following is a
summary of agency and public comments received:

Department of Land Conservation and Development (DLCD)
Meg Fernekees of DLCD commented in an e-mail dated April 14, 2009. Ms. Fernekees indicated that
DLCD preferred existing industrial but is ok with the Office Commercial zoning on Highway 99W.
DLCD would not support General Commercial zoning for the g9W location. DLCD understood the
reasons for establishing General Commercial zoning on the small parcel on Tualatin-Sherwood Road
as long as it stays limited in scale and the City's overall supply continues to be in keeping with the
Comprehensive Plan and associated Economic Opportunities Analysis and Economic Development
Strategy.

Oregon Department of Transportation (ODOT)
ODOT commented in a memo dated April 13, 2009. The comments indicated that Edy Road should
be included in the transportation study but Cipole Road could be excluded. ODOT is applying the
0.99 volume to capacity v/c ratio as opposed to the 1.1 vlc ratio used in town centers. Future details
on changes to the intersection at Highway 99W need to be coordinated with ODOT.

Marah Danielson of ODOT commented in an e-mail dated April 27, 2009. Ms. Danielson indicates
that the 0.99 v/c applies and the 1.1 vlc for town centers does not since the City does not have an
adopted plan for the Sherwood Town Center. The traffic analysis indicates that the Adams Avenue
Concept Plan may not be able to meet the more restrictive 0.99 v/c ratio without improvements to the
99W/Edy Road intersection. ODOT recognizes that this project would not be able to bear the full cost
of the needed improvements at 99W/Edy and would not be proportional. Future industrial growth
Area 48 that will add 300+ acres of urban land to Sherwood would need to establish a way to fund
traffic improvements at 99W/Edy. ODOT will allow the project to move forward if the City will commit
to a way to fund the 99W/Edy improvements as well as identify the specifics of the improvements.
ODOï encourages the City to apply for a Transportation and Growth Management (TGM) grant to
fund a planning process for the town center where a boundary and uses can be established and the
mobility standard clearly identified.

Kinder Morgan Energy indicated that they have not conflicts with the proposal.

The City sent request for comments to the following agencies and did not receive formal comments:
Tri-met, NW Natural, Division of State Lands, Bonneville Power Administrationl, Clean Water
Servicesl, TVF&R, Pride Disposal, Raindrops2Refuge, Portland General Electricl, Washington
Countyl, Metrol

t While the City did not receive formal comments from this agency, coordination throughout the process was
provided to ensure the plan is consistent with their standards.
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Public Comments
The City mailed notice to property owners within 100 feet of the subject parcels as well as interested
parties. The following summarizes the comments received at the time of this report:

Ray Paul suhmitted comments encouraging approval and indicating that Section 1'100 should be
zoned "commercial" indicating that it is too valuable to be anything else.

A. Local Standards
The City shall find that the following criterion is met by the proposed amendment:

1. Section 4.203.01Text Amendment Review Griteria
"An amendment to the text of the Comprehensive Plan shall be based upon the need
for such an amendment as identified by the Council or the Commission. Such an
amendment shall be consistent with the intent of the Gomprehensive Plan, and with all
other provisions of the Plan and Code, and with any applicable State or Gity statutes
and regulations."

FINDING: The following section of this report addresses the need for the plan map and text
amendments as well as consistency with the Plan policies and applicable regional and state
standards.

2. Section 4.203.02 Map Amendment Review Criteria
A. The proposed amendment is consistent with the goals and policies of the
Gomprehensive Plan.

Compliance with the Comprehensive Plan policies is discussed below in lV.A.3

B. There is an existing and demonstrable need for the particular uses and zoning
proposed, taking into account the importance of such uses to the economy of the
Gity, the existing market demand for any goods or services which such uses will
provide, the presence or absence and location of other such uses or similar uses
in the area, and the general public good.

The construction of Adams Avenue from Tualatin-Sherwood Road to Highway 99W is

the ovenruhelming driver of public need for the Concept Plan. Shenvood has limited
north-south connections throughout the City and this project will provided additional
connectivity between Highway 99W and Old Town Sherwood. The City has over two
miles of frontage on Highway 99W but only four crossings. Further, Shenvood
Boulevard is the only direct north-south connection from Old Town Sherwood to 99W.
Adams Avenue North would add an additional direct connection from Highway 99W to
Old Town improving connectivity to the City's core. Adams Avenue is identified in the
City's Transportation System Plan in its proposed location.

The 2002 decision that added this area to the growth boundary added the minimal
amount of property necessary to accommodate the road improvements. The net
developable area within the UGB expansion and currently outside the City limits is only
6.5 acres due to the power substation, power easements and wetland. Ïhis area is
proposed to be industrial.
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Although not required by Metro, the City decided to include additional property already

zoned and within the City as part of the concept plan. Three development areas were

identified that are currently within the City limits and include a 5.8 acre site on 99W, a 0.9

acre site on Tualatin-Sherwood Road and a 1.4 acre site on 99W adjacent to Home

Depot. lt has been determined that the property on Highway 99W would be best used as

Office Commercial. This area will act as a gateway into the City and the Office

Commercial is believed to provide more opportunity for an economically viable and

aesthetically inviting gateway than a light industrial site. Further the parcels small size

does not lend itself to a use that would have high employment. The small 0.9 acre parcel

on Tualatin-Sheruvood Road is found to be too small to work as a light industrial site and

lends itself better to a small general commercial property that will be adjacent existing

and future commercial properties. The commercial and industrial buildable lands in
Sherwood were reviewed in the 2006 Economic Opportunities Analysis. Further analysis

was conducted as part of this concept plan process to factor in adjustments since 2006.

This analysis found that with the proposed zone changes, the 20-year land supply for
industrial and commercial would continue to meet or exceed the demand, particularly

due to the expected employment uses in Area 48. See Draft Concept Plan Document
Appendix 1 for further detail.

FINDING: ln consideration of the EOA, adequate demonstration for the amount of

commercial and industrial land is met by this proposal. The small amount of land involved

will have a minimal and temporary impact on the overall land supply. Further, this

proposal greatly serves the public good by providing a collector street connection
identified on the City's Transportation System Plan.

G. The proposed amendment is timely, considering the pattern of development in the
area, surrounding land uses, any changes which may have occurred in the
neighborhood or community to warrant the proposed amendment, and the
availability of utilities and services to serve all potential uses in the proposed
zoning district.

The concept plan has three distinct development areas, therefore the surrounding area

of each unique development opportunity area is defined as follows:

Development Opportunity I and 4
Development Opportunity 1 and 4 (aka The 99W Parcels) are proposed to be rezoned

from Light lndustrial to Office Commercial. The surrounding area of this site is bounded

by the BPA power line easement to the west, the PGE power substation to the south,

and the urban growth boundary line to then north and east. This area is crossed by

Highway 99W and separated from other urban development by power infrastructure and

the urban growth boundary line. The area is zoned Light lndustrial but has not

developed as such. ln the 1990s the Sheruvood Commercial Center was constructed
and is located on the north side of Highway 99W adjacent the BPA power line easement.

At the time of development, the Light lndustrial zone allowed General Commercial uses

and the good visibility available from the highway led to this flexible tenant space to

develop with commercial uses. The site north and east of this property, also zoned Light

lndustrial, has developed as professional office space with two, two to three story office

buildings being constructed. ln 2001, the Home Depot store was constructed in the Light

lndustrial zone based on a land use decision made outside the City's control in circuit

court. All of these developments has resulted in this area being more office and

commercial oriented than Light lndustrial. lt is questionable whether the decision to zone

this area Light lndustrial was the best decision in light of the relatively small size of the
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area and parcels and the fact that it is somewhat isolated from the other industrial areas
in the City located further to the south and east along Tualatin Shenvood. Further,
access restrictions ep<pected to occur from Adams Avenue make industrial development
more challenging. Therefore these changes within the surrounding area do not lend
themselves well to development of the property as light industrial given the changes and
pattern of land uses that have occurred over the last 10 to 15 years.

Development Opportunity 2 - Gentral Parcel
This 7.6 acre site is bounded by the BPA power line easement to the west, the power
substation to the north and light industrial property to the south. The eastern tip of the
property, which is mostly wetlands, is bounded by the urban growth boundary to the east.
The majority of this property is within the 2002 UGB expansion and is currently outside
the City limits and does not have urban zoning. This site is proposed to be zoned Light
lndustrial. This is consistent with previous discussion made in 2002 and is also
consistent with surrounding land uses. The BPA easement and PGE substation act as a
border between proposed commercial zones and the site while east of the site is
industrial property developed and zoned as light industrial. Therefore zoning this site
Light lndustrial is consistent with the surrounding area.

Development Opportunity 3 - Tualatin Sherwood Road Parcel
Although this is the smallest development area at 0.9 acres, the surrounding area for this
parcel is much larger than the other development areas. The eastern edge of this parcel
is the BPA power line easement that forms a boundary between industrial and
commercial uses. North and west of this parcel are areas developed as or zoned to
accommodate commercial uses. These commercial uses stretch the length of Tualatin-
Sherwood Road west and north to Highway 99W. This parcel is at the intersection of
Tualatin-Sherwood Road and Adams Avenue. Currently the southwest corner is
developed as commercial and includes the Target store. The northwest contains a mini-
storage facility and southeast corner is vacant. Both these large parcels at the northwest
and southeast corners are zoned Light lndustrial but due to a 1990s Planned Unit
Development decision these parcels can be developed as commercial. lt is anticipated
that the mini storage and large undeveloped area will be commercial. Therefore allowing
this parcel to develop as commercial is consistent with the pattern of land uses and
development within the surround area of this parcel.

Utilities and Services
Services and utilities are adequate to serve the proposed concept plan or will be made
available with the extension of Adams Avenue. A detailed review of utilities is provided in
the draft concept plan document and is included as Attachment 1.

FINDING: Each development area within the concept plan has a distinct surrounding
area. A different zoning designation is proposed for each development opportunity to
address the unique land use and zoning pattern that exists around each development
opportunity. The proposal is timely given that Adams Avenue will be extended to serve
the concept planning area with access and utilities and allow development.

D. Other lands in the City already zoned for the proposed uses are either unavailable
or unsuitable for immediate development due to location, size or other factors.

This criterion is intended for zone change applications for land inside the city limits
instead of new UGB additions and therefore this standard is only applicable to the two
areas inside the city limits.
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Development Opportunity #1 and #4 (99W parcels) are proposed to be zoned Office

Commercial (OC). There is only one other area within the City zoned OC and is

located on the south side of Highway 99W, north of Woodhaven at the south west end

of the City. Within that area the only part that has development or redevelopment
potential consists of four tax lots of approximalely 7.7 acres. The property has been

zoned as OC for many years. The property has limited right-in/right-out access to
Highway 99W and would likely need to access through the developed OC property to
the south. AIso approximately 1.2 acres of the property are constrained by a wetland

that is shown on the local wetland inventory. This is shown as a linear wetland feature
that segregates the southern 1.3 acre parcel from the remaining developable area.

Further this southern parcel is partially developed with a residence and stump removal

business. The access constraints, existing use and wetlands make this property less

suitable for immediate development since the proposed OC property has better access
and is not constrained by wetlands and existing development.

Development Opportunity #2 is only a 0.9 acre parcel and is proposed to be zoned

General Commercial (GC). There are other undeveloped GC zoned properties within

the City limits. These include areas near the 99W and Meinecke Road intersection
and contiguous GC property north of 99W and west of Meinecke Road and property

located in the northeast corner of 99W and Tualatin-Sherwood Road.

General Commercial provides for a wide range of land uses. Suitability and availability
will depend on many factors including visibility, access, constraint, market demand,
owner's willingness to sell or develop and parcel size. The decision to rezone the
property to GC commercial is based less on the need of the property and more on the

suitability of the parcel as commercial and that fact that it is not a viable industrial
parcel. Although there are other available General Commercial parcels there are really
no other uses for this site that would make it more viable. Further, the construction of

Adams Avenue will provide a four-way intersection with good access to the property

and it will be located adjacent to other commercial properties. No other parcels of this

relative size within the City have these desirable features making it more suitable than

other properties for development as a small -scale commercial property.

FINDING: As discussed above, this standard is satisfied.

3. Comprehensive Plan Policies

Chapter 4:
Section 1.2 (Gommercial Planninq Desiqnations)
Policy 1 - Gommercial activities will be located so as to most conveniently service
customers.
Policy 2 - Commercial uses will be developed so as to complement rather than detract
from adjoining uses.
Policy 3 - Highway 99W is an appropriate location for commercial development at the

highway's intersections with City arterial and major collector roadways.

The concept plan is consistent with the applicable commercial designation policies by

providing for commercial uses within close proximity to 99W and along Adams Avenue, a
designated Collector. The locations are conveniently located to serve residents who will

be traveling from the 99W to Adams Avenue and into the City. A multi-use path is
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proposed next to the road to accommodate pedestrians and cyclists who will work in or
patron these business and who do not choose to drive.

FINDING: The concept plan and proposed map and text amendment are consistent
with these policies.

Section K.2 (lndustrial Planninq Desiqnation)
Policy 1 - lndustrial uses will be located in areas where they will be compatible with
adjoining uses, and where necessary services and natural amenities are favorable.
Policy 2 - The City will encourage sound industrial development by all suitable means
to provide employment and economic stability to the community.

The plan proposes light industrial uses in the central area of the concept plan. This is
appropriate as light industrial uses are located to the east and the power line easements
and substation provide a boundary to the west between commercial and industrial uses.

FINDING: The concept plan and proposed rnap and text amendment are consistent
with these policies as proposed.

Section O (Communitv Desiqn)
Policy I -The Gity will seek to enhance community identity, foster civic pride,
encourage community spirit, and stimulate social interaction through regulation of
the physical design and visual appearance of new development.
Poficy 2 -The formation of identifiable residential neighborhoods will be encouraged.
Policy 3 - The natural beauty and unique visual character of Sherwood will be
conserved.
Policy 4 - Promote creativity, innovation and flexibility in structural and site design.

The concept plan and plan policies meet the above policy goals by establishing a
conceptual plan that includes preservation of open spaces, parks, an integrated trail
system, industrial and commercial uses that are in harmony with surroundings. The
proposed concept plan provides for a gateway into Sherwood that provides for
community identity.

FINDING: The concept plan and proposed map and text amendment are consistent
with these policies.

Chapter 5:
Section C.3 (Natural resources and Hazards)
Policy 2 - Habitat friendly development shall be encouraged for developments
with Regionally Significant Fish and Wildlife Habitats identified as Map V-2
Policy 3 - Prime agricultural soils will be reserved from development until
required for other uses
Policy 4 - Provide drainage facilities and regulate development in areas of runoff
or erosion hazard.

The 2002 UGB expansion in this area included lands zoned at the time for Exclusive
Farm Use (EFU). However, this was the amount of land minimally necessary to
support the extension of Adams Avenue. Much of the 34.2 acres added to the UGB
was already developed as a power substation. As part of the road project a wetland
has been identified and delineated in the field. This wetland will be protected as part of
the road project. Additional wetlands may exist within the concept plan boundary and
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outside the proposed road right-of-way that will need to be identified prior to
development. Drainage for the road will be constructed with the project.

FINDING: The concept plan and proposed map and text amendment is consistent with

these policies.

Section E.3 (Recreational Resources Policies)
Policy 1 - Open Space will be linked to provide greenway areas.
Policy 2 - The Gity will maximize shared use of recreational facilities to avoid
cost duplication.
Policy 5 - The City will protect designated historic and cultural landmarks in

accordance with the Code standards.

The Concept Plan identifies potential trails and a dog park underneath the power lines.

ln discussion with BPA and PGE officials these are uses that have been approved in

other locations and potentially could be approved for use in this location. The trails

under the power lines could be linked to the proposed multi-use path along Adams

Avenue. Other than the PGE substation and training facility there are no structures,
therefore no historic or cultural landmarks have been inventoried within the Concept

Planning Area.

FINDING: The concept plan and proposed map and text amendment are consistent

with these policies.

Section F.(Enerqv Resources)
Policy 4 - The Gity will encourage energy efficiency in the design and use of sites,
structures, transportation systems and utilities.

The new road connection will provide for connectivity within the City and reduce travel

times. The multi-use path will encourage use by cyclists and pedestrians.

FINDING: The concept plan and proposed map and text amendment are consistent

with these policies.

Chapter 6, Goal 1

Provide a supportive transportation network to the land use plan that provides
opportunities for transportation choices and the use of alternative modes serving
all neighborhoods and businesses.

Policy 1 - The City will ensure that public roads and streets are planned to
provide safe, convenient, efficient and economic movement of persons, goods

and services between and within the major land use activities. Existing rights of
way shall be classified and improved and new streets built based on the type,
origin, destination and volume of current and future traffic.

Policy 2 - Through traffic shall be provided with routes that do not congest local

streets and impact residential areas. Outside traffic destined for Sherwood
business and industrial areas shall have convenient and efficient access to
commercial and industrial areas without the need to use residential streets.

Policy 3 - Local traffic routes within Sherwood shall be planned to provide
convenient circulation between home, school, work, recreation and shopping.
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Gonvenient access to major out-of-town routes shall be provided from all areas
of the city.

Policy 4 - The City shall encourage the use of more energy-efficient and
environmentally-sound alternatives to the automoblle by:

. The designation and construction of bike paths and pedestrian ways;

. The scheduling and routing of existing mass transit systems and the
development of new systems to meet local resident needs; and
. Encouraging the development of self-contained neighborhoods,
providing a wide range of land use activities within a single area.

Policy 6 - The City shall work to ensure the transportation system is developed
in a manner consistent with state and federal standards for the protection of air,
land and water quality, including the State lmplementation Plan for complying
with the Glean Air Act and the Glean Water Act.

Policy 7 - The City of Sherwood shall foster transportation services to the
transportation-disadvantaged including the young, elderly, handicapped, and
poor.
Policy 8 - The City of Sherwood shall consider infrastructure improvements with
the least impact to the environment.

The proposed alignment of Adams Avenue is within the location identified on the
Transportation System Plan (TSP). The road provides for a new north-south collector
street connection between Old Town Sherwood and Highway 99W. This will provide
for a convenient and direct connection through the City. The construction of a multi-
use path next to the road will promote alternative means of transportation consistent
with these policies. The road alignment will be outside the delineated wetland and 50-
foot buffer avoiding impacts to sensitive areas. Further, the plan identifies the local
street extension of Arrow Steering and does not preclude potential future street
connections to the west/northwest.

FINDING: The concept plan and proposed map and text amendment are consistent
with these policies.

Ghapter 7:
Objective 1 - Develop and implement policies and plans to provide the following
public facilities and services: public safety fire protection, sanitary facilities,
water supply, governmental services, health services, energy and
communication services, and recreation facilities
Objective 2 - Establish service areas and service area policies so as to provide the
appropriate kinds and levels of services and facilities to existing and future urban
areas. (Page 2)
Objective 3 - Coordinate public facility and service plans with established growth
management policy as a means to achieve orderly growth. (Page 2)
Objective 4 - Coordinate public facility and service provision with future land use
policy as a means to provide an appropriate mix of residential, industrial and
commercial uses. (Page 2)

The City of Sherwood will be the primary provider of urban services. Service areas will
not extend outside the urban growth boundary. Utilities will be extended consistent
with utility master plans for the area (see the Concept Plan document for further
details).
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FINDING: The concept plan and proposed map and text amendment is consistent

with these policies.

Chapter I (Urban Growth Boundary Additions)
Policy 1 - Focus growth into areas contiguous to existing development rather than
"leap frogging" over developable property.
Policy 2 - Encourage development within areas that have access to public facility
and street extensions in the existing city limits.
Policy 6 - Provide multi-modal access and traffic circulation to all new

development that reduces reliance on single occupant vehicles (SOV) and

encourages alternatives to cars aS a primary source of transportation.
Policy 7 - Establish policies for the orderly extension of community services and

public facilities to areas added for new growth consistent with the ability of the
community to provide necessary services. New public facilities should be

available in conjunction or concurrently with urbanization in order to meet future
needs. The City, Washington Gounty, and special service districts should
cooperate in the development of a capital improvements program in areas of
mutual concern. Lands within the urban growth boundary shall be available for
urban development concurrent with the provision of the key urban facilities and

services.
Policy 8 - Provide for phased and orderly transition from rural to suburban or
urban uses. Larger UGB expansion areas shall include a phased development
plan to achieve a sustainable transition over time.

The concept planning areas are bounded by existing development and the area has

access to public utilities that will be extended with the road construction. Multi-model
transportation will be provided by a multi-use path constructed in conjunction with road

project. The commercial development to the west is used as a park and ride lot

providing access to a bus line that runs through Tigard to downtown Portland (Route

#94). The proposed expansion area is small with the majority of the public

infrastructure provided with the road project, therefore phasing is not necessary.

FINDING: The concept plan and proposed map and text amendment is consistent

with these policies.

B. State Standards

1 Transoortation Plannino Rule ITPR): The Ci ty finds that the proposed concept plan

complies with applicable requirements of the state Transportation Planning Rule (OAR

660-12-0060) Plan and Land Use Regulation Amendments:

(1) Amendments to functional plans, acknowledged comprehensive plans, and land

use regulations which siqnificantlv affect a transportation facilitv shall assure that
allowed land uses are consistent with the identified function, capacity, and
performance standards (e.g. level of service, volume to capacity ratio, etc') of the
facility. This shall be accomplished by either:

(a) Limiting allowed land uses to be consistent with the planned function,
capacity, and performance standards of the transportation facility;
(b) Amending the TSP to provide transportation facilities adequate to support
the proposed land uses consistent with the requirements of this division;
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(c) Altering land use designations, densities, or design requirements to reduce
' demand for automobile travel and meet travel needs through other modes; or

(d) Amending the TSP to modify the planned function, capacity and performance
standards, as needed, to accept greater motor vehicle congestion to promote
mixed use, pedestrian friendly development where multimodal travel choices are
provided.

(2) A plan or land use regulation amendment significantly affects a transportation
facility if it:

(a) Changes the functional classification of an existing or planned transportation
facility;
(b) Ghanges standards implementing a functional classification system;
(c) Allows types or levels of land uses which would result in levels of travel or
access which are inconsistent with the functional classification of a

transportation facility; or
(d) Would reduce the performance standards of the facility below the minimum
acceptable level identified in the TSP.

A transportation analysis has been completed lhat analyzed the preferred alternative in
accordance with TPR requirements (see Appendix 3 of the Concept Plan document).
ODOT standards allow for use of a higher volume to capacity ratio v/c within a Metro
designated town center. Sherwood's Town Center is located adjacent to the project
and encompasses both the Highway 99W/Tualatin-Sherwood Road intersection and
the Highway 99W/Edy Road-Shen¡rood Boulevard intersection. The City's initial traffic
analysis was prepared using the higher v/c ratio of 1.1. ODOT commented that the
City does not have an adopted plan for the Town Center and therefore must use the
more restrictive v/c standard of 0.99. City staff does not agree with this determination
and ODOT and Metro are discussing this matter further. However, in order to ensure
TPR compliance regardless of the ultimate outcome of these conversations, the traffic
analysis was modified to consider the more restrictive 0.99 v/c ratio as requested by
ODOT. Use of the more restrictive 0.99 v/c standard triggers the need for capacity
mitigation (such as the construction of a north-eastbound right-turn lane) at the
intersection of Highway 99W/Edy Road-Sherwood Boulevard for the proposed zone
change. This improvement is costly and the City does not find that this improvement is
proportional to the impacts caused by this proposal. The traffic generated from this
proposal is a very small fraction of the overall traffic using this intersection (less than a
1% increase in PM peak hour traffic volume)

After further discussions, ODOT has indicated that it would be reasonable for the City
to provide documentation as to why the City is confident that the City will establish a
funding mechanism for improvements at the Highway 99W/Edy Road-Sherwood
Boulevard intersection within the next 2 years and provide information on the proposed
improvements to the intersection. ODOT indicated that documentation would include
the time frame for the in-process Tonquin Employment Area (Area 48) concept
planning and legislative amendments as well as the different funding mechanisms that
the City is exploring. ODOT will then consider making a "reasonably likely"
determination for the improvements at the Highway 99W/Edy Road-Sherwood
Boulevard intersection so that the City can make findings of no significant effect for the
TPR 060 based on the Oregon Highway Plan 0.99 v/c mobility standard. lt is
anticipated that concept planning for the Tonquin Employment Area will be complete
by the end of 2009, at which time mitigation measures and funding solutions will be
specifically identified for applicable intersections. ln addition, the l-5 to 99W Connector
Project forwarded a recommendation to Metro to include in the Regional
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Transportation Plan (RTP) update that provides additional roadway capacity within the
area. While the l-5 to 99W Connector Project recommendation was not achieved by
consensus, it is anticipated that funding for elements of the preferred alternative may
be identified and become available in upcoming RTP updates. For these reasons it is
highly likely that funding for long term solutions to congestion at the 99W/Edy Road
intersection will be identified within the next 2 years.

It should be noted that while the City continues to believe that the 1 .1 v/c is the
appropriate ratio at intersections within Sherwood's designated town center, the City
does want to minimize congestion within Sherwood as much as possible. While the
City does not believe the small amount of traffic impact at this intersection justifies
expensive and extensive short term fixes, the City is committed to findings and
obtaining funding to secure a long term solution.

FINDING: As discussed above, if a 1.1 v/c ratio is acknowledged as the appropriate
standard within Sherwood's Town Center boundary, intersection performance
standards continue to be met with the preferred alternative and TPR compliance is
met. ln the event the 0.99 v/c ratio is required, the Highway 99W/Edy Road-Sherwood
Boulevard intersection does not currently meet the standard and would be slightly
worsened, however it is highly likely that funding will be identified within the next 2
years as part of the Tonquin Employment Area concept planning, the implernentation
of the l-5 to 99W Connector Project, or other planning efforts, therefore, this
requirement is met.

2- Statewide Land Use Plannino Goals

Goal 1: Gitizen lnvolvement - This Goal calls for "the opportunity for citizens to be
involved in all phases of the planning process." lt requires each city and county to
have a citizen involvement program containing six components specified in the goal.
It also requires local governments to have a committee for citizen involvement (GCl)
to monitor and encourage public participation in planning.

Appendix 5 to the concept plan document provides a summary of the citizen involvement
opportunities provided through the development of the Stakeholder lnvolvement Group
recommendation. The Planning Commission, which is the designated Citizen lnvolvement
Committee under this goal, provides advisory recommendations to the City Council for
review and adoption.

FINDING: The plan has been developed consistent with this Goal

Goal 2: Land Use Planninq - outlines the basic procedures of Oregon's statewide
planning program. lt says that land use decisions are to be made in accordance with
a comprehensive plan, and that suitable "implementation ordinances" to put the
plan's policies into effect must be adopted. lt requires that plans be based on
"factual information"; that local plans and ordinances be coordinated with those of
other jurisdictions and agencies; and that plans be reviewed periodically and
amended as needed. Goal 2 also contains standards for taking exceptions to
statewide goals. An exception may be taken when a statewide goal cannot or should
not be applied to a particular area or situation.

The concept planning process weighed a number of land uses and zoning designations
that address the local, state and regional standards. The plan was developed based on
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factual information regarding existing conditions and projected demands
developed with Washington County, Metro, DLCD and ODOT input.

FINDING: The plan has been developed consistent with this Goal.

Goal 3: Aqriculture

The plan was

This goal does not apply

Goal 4: Forestrv
This goal does not apply

Goal 5: Natural Resources - covers more than a dozen natural and cultural resources
such as wildlife habitats and wetlands. lt establishes a process for each resource to
be inventoried and evaluated. lf a resource or site is found to be significant, a local
government has three policy choices: preserve the resource, allow proposed uses
that conflict with it, or strike some sort of a balance between the resource and the
uses that would conflict with it.

The plan was developed using the Metro inventory of significant natural resources and,
once brought into the City, the Tualatin Basin Program as implemented by the City will
apply. The City implemented the Basin program in 2007 after over 5 years of regional,
county-wide and local discussion of the resource values compared to the ESEE
consequences of prohibiting development in those resources. Because the Basin program
as implemented by the City is compliant with Goal 5 at both the Regional and State level,
additional Goal 5 analysis was not conducted for this project in respect to natural
resources. A wetland was identified on the site near the road alignment. This wetland has
been delineated in the field and surveyed. A natural resources report is being prepared
and will be submitted to Clean Water Services for approval. A 5O-foot buffer or vegetated
corridor will be preserved. No cultural or hístoric resources have been identified.

FINDING: The plan has been developed consistent with this Goal.

Goal 6: Air and Water Qualitv - requires local comprehensive plans and
implementing measures to be consistent with state and federal regulations on
matters such as groundwater pollution.

Sherwood is located in the Portland Metropolitan Air Quality Management Attainment
Area. The proposal encourages alternative modes of transportation through construction
of a multi-use path as part of the road project.

FINDING: The plan has been developed consistent with this Goal.

Goal 7: Natural Hazards - deals with development in places subject to natural
hazards such as floods or landslides. lt requires that jurisdictions apply
"appropriate safeguards" (floodplain zoning, for example) when planning for
development there.

FINDING: No natural hazards have been identified
slopes, floodplains or unstable soils.

The property does not contain steep

Goal 8: reation - This goal calls for each community to evaluate its areas and
facilities for recreation and develop plans to deal with the projected demand for

PA 09-02: Adams Avenue North Concept Plan Page 14 of 22 May 19, 2009



them. lt also sets forth detailed standards for expedited siting of destination
resorts.

The City considered identified park needs under the power lines to ensure that uses under
the lines occurred that would provide for a well maintained and compatible use. lnitially
the City considered ball fields; however comments back from the utility agencies indicated
a concern with these uses. There was, however support from PGE and BPA for
establishing a dog park and walking trails under the power lines. PGE and BPA officials
have indicated that these uses are possible but further approvals and details would be
needed. City staff discussed the opportunity with the Parks Board. The Parks Board is
supportive of the concept if funding is obtained from private sources, grants, etc.

FINDING: The plan has been developed consistent with this Goal

Goal 9: Economic Development - calls for diversification and improvement of the
economy and family wage jobs. lt asks communities to inventory commercial and
industrial lands, project future needs for such lands, and plan and zone enough
land to meet those needs

The concept planning area was expanded to include vacant areas outside the 34.2-acre
UGB expansion and includes a total of 55.5 acres within the planning area. Of this 55.5
acres, only 15.7 acres are available for development due to land already in use by a power
substation and high voltage power line easements. Three distinct and segregated
development areas were identified in the concept planning process. lt was apparent that
each of these development areas had unique conditions that warranted separate zoning
for each area to fit in with uses and zoning adjacent to each area. Due to the limited
amount of land available for development it was most prudent to look at what the best use
for each specific site is in context of its surroundings being that the small amount of land
would have limited impacts on the overall land inventory for the City.

The commercial and industrial land supply was inventoried in the 2006 Economic
Opportunities Analysis. For the purposes of the concept plan, the inventory was updated
and the preferred alternative evaluated in terms of industrial and commercial land needs
and available supply. lt was determined that although the proposed rezoning would
remove a net of 1.6 acres of industrial land from the City supply (after adding the change
from FD-20 to Ll), Area 48 will add approximately 348 acres of industrial. With Area 48
and with the proposed zoning for this concept plan the City will be meeting or exceeding
its 20-year commercial and industrial land supply (see Appendix 1 of the Concept Planning
Document for a Goal 9 lnventory and Analysis).

FINDING: The plan has been developed consistent with this Goal

Goal 10: Housinq This goal specifies that each city must plan for and
accommodate needed housing types, such as multifamily and manufactured
housing. lt requires each city to inventory its buildable residential lands, project
future needs for such lands, and plan and zone enough buildable land to meet those
needs. lt also prohibits local plans from discriminating against needed housing
types.

FINDING: No housing proposed. This goal does not apply
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Goal 11: Public Facilities - calls for efficient planning of public services such as
sewers, water, law enforcement, and fire protection. The goal's central concept is
that public services should to be planned in accordance with a community's needs
and capacities rather than be forced to respond to development as it occurs.

This goal is addressed by the existing water, sanitary and storm sewer master plans that
already have anticipated development within this area and identified projects that will
ensure this area will be adequately served. Utilities will be extended within Adams Avenue
consistent with these master plans.

FINDING: The plan has been developed consistent with this Goal.

Goal 12:. Transportation - The goal aims to provide "a safe, convenient and
economic transportation system." lt asks for communities to address the needs of
the "transportation disadvantaged."

FINDING: The proposed concept plan was reviewed using the TPR standards. This staff
report evaluates TPR criteria to make findings of fact and demonstrate compliance as
discussed previously in this report.

Goal 13: Energv Gonservation - declares that "land and uses developed on the land
shall be managed and controlled so as to maximize the conservation of all forms of
energy, based upon sound economic principles."

Compliance with Goal 13 is addressed through compliance of the City's Comprehensive
Plan Policy (Chapter 3, Section F, Policy 4) regarding energy resources. As discussed
previously the road project will include a multi-use path to promote alternative means of
transportation.

FINDING:The plan has been developed consistent with this Goal.

Goal 14: Urbanization - This goal requires cities to estimate future growth and
needs for land and then plan and zone enough land to meet those needs. lt calls for
each city to establish an "urban growth boundary" (UGB) to "identify and separate
urbanizable land from rural land." lt specifies seven factors that must be considered
in drawing up a UGB. lt also lists four criteria to be applied when undeveloped land
within a UGB is to be converted to urban uses.

FINDING: ln the Portland Metropolitan Area, Metro has the burden and authority to
conduct growth and land need projections and determine whether and where to expand
the Urban Growth Boundary, therefore, Sherwood cannot address urbanization criteria
outside the existing Comprehensive Plan policies.

C. Regional Standards

1. Title 1l
All territory added to the Urban Growth Boundary as either a major amendment or a

legislative amendment pursuant to Metro Code Chapter 3.01 shall be subject to
adopted comprehensive plan provisions consistent with the requirements of all
applicable titles of the Metro Urban Growth Management Functional Plan and in
particular this Title 11. The comprehensive plan provisions shall be fully coordinated
with all other applicable plans. The comprehensive plan provisions shall contain an
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urban growth plan diagram and policies that demonstrate compliance with the RUGGO,
including the Metro Council adopted 2040 Growth Concept design types.
Gomprehensive plan amendments shall include:

A. Specific plan designation boundaries derived from the general boundaries of
design type designations assigned by the Gouncil in the Ordinance adding the
territory to the UGB.

The area brought into the UGB is identified as industrial on the 2040 Growth Concept
Map. No other specifics were given in Ordinance N0. 02-986A in regards to land uses.
This area is planned to be zoned Light lndustrial (Ll) and used for industrial consistent with
the Metro design type.

FINDING: As discussed above this standard has been met

B. Provision for annexation to the district and to a city or any necessary service
districts prior to the urbanization of the territory or incorporation of a city or
necessary service districts to provide all required urban services.

The City intends to annex the property into the City limits following adoption of the concept
plan consistent with Washington County/Sherwood Urban Planning Area Agreement
(UPAA). Further, the area is planned to be annexed into Clean Water Services' boundary
for storm and sanitary sewer services. The City will provide urban services as part of any
urban development. Utilities will be extended with the proposed north Adams Avenue
extension that will serve this area. As shown on the Development Opportunities map
contained within the Concept Plan document, due to the presence of a large power
substation only 6.5 acres are available for urban development within the UGB expansion
area.

FINDING: As discussed above, the concept plan is consistent with this standard

C. Provision for average residential densities of at least 10 dwelling units per net
developable residential acre or such other densities that the Council specifies
pursuant to Section 3.01.040 of the Urban Growth Boundary Functional Plan.

FINDING: Housing is not proposed, this standard is not applicable

D. Demonstrable measures that will provide a diversity of housing stock that will
fulfill needed housing requirements as defined by ORS 197.303. Measures may
include, but are not limited to, implementation of recommendations in Title 7 of the
Urban Growth Management Functional Plan.

FINDING: Housing is not proposed, this standard is not applicable

E. Demonstration of how residential development will include, without public
subsidy, housing affordable to households with incomes at or below area median
incomes for home ownership and at or below 80 percent of area median incomes
for rental as defined by U.S. Department of Housing and Urban Development for the
adjacent urban jurisdiction. Public subsidies shall not be interpreted to mean the
following: density bonuses, streamlined permitting processes, extensions to the
time at which systems development charges (SDCs) and other fees are collected,
and other exercises of the regulatory and zoning powers.
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FINDING: Housing is not proposed, this standard is Rot applicable

F. Provision for sufficient commercial and industrial development for the needs of
the area to be developed consistent with 2040 Growth Goncept design types.
Commercial and industrial designations in nearby areas inside the Urban Growth
Boundary shall be considered in comprehensive plans to maintain design type
consistency.

Light lndustrial is proposed for the area added to the UGB in 2002 and is consistent with
the 2040 Growth Concept Map. General Commercial and Office Commercial is being
considered for areas already inside the city limits. These areas are listed as employment
on the 2040 Growth Concepts map. As detailed within this report and in Appendix 1 to the
concept plan, the amount of industrial land provided is consistent with the identified need.

FINDING: As demonstrated above, this standard has been met

G. A conceptual transportation plan consistent with the applicable provision of the
Regional Transportation Plan, Title 6 of the Urban Growth Management Functional
Plan, and that is also consistent with the protection of natural resources, either
identified in acknowledged comprehensive plan inventories or as required by Title 3
of the Urban Growth Management Functional Plan. The plan shall, consistent with
OAR Chapter 660, Division 11, include preliminary cost estimates and funding
strategies, including likely financing approaches.

North Adams Avenue is listed as a collector street on the City's Transportation System
Plan (TSP). The road alignment shown on the concept plan follows the TSP alignment.
The City is within Clean Water Services' jurisdiction and the City intends to bring the area
into the Clean Water Services District boundary prior to development of the road or
property. Clean Water Services, through compliance with the design standards,
implements Title 3 within the City of Sherwood and surrounding area.

A wetland specialist has performed a wetland delineation and did not identify any
jurisdiction wetlands within the road corridor. There are no significant Tile 3 resources
within the concept planning area that have been mapped or identified on-site by a wetland
specialist. Part of a wetland and its buffer exist within the concept planning area at the
east boundary. This wetland and buffer has been delineated in the field and surveyed for
use in the design of the road project. A natural resources report is being prepared for
submittal to Clean Water Services.

FINDING: As demonstrated above, this standard has been met.

H. ldentification, mapping and a funding strategy for protecting areas from
development due to fish and wildlife habitat protection, water quality enhancement
and mitigation, and natural hazards mitigation. A natural resource protection plan
to protect fish and wildlife habitat, water quality enhancement areas and natural
hazard areas shall be completed as part of the comprehensive plan and zoning for
lands added to the Urban Growth Boundary prior to urban development. The plan
shall include a preliminary cost estimate and funding strategy, including likely
financing approaches, for options such as mitigation, site acquisition, restoration,
enhancement, or easement dedication to ensure that all significant natural
resources are protected.
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Of the 34.2 acres added to the UGB in this location, 16.6 acres are developed as a power
substation. With the exception of the small wetland and buffer and a power linemen
training facility the remaining area is currently being farmed.

Sherwood is part of the Partners for Natural Places (Partners) alliance. The Partners
represent an alliance of eight cities and Washington County working together with Metro
and Clean Water Services to meet federal, state and regional requirements for protecting
riparian corridors and wildlife habitat in the Tualatin Basin. Sherwood is working through
the Partners adopted amendments to the City's comprehensive plan and zoning code to
be incompliance with Metro's Title 13 (Nature in Neighborhoods) which implements the
latest requirements of the State's Goal 5 (Natural Resources, Scenic And Historic Areas,
And Open Spaces). lmplementation through Clean Water Services and City regulatory
requirements ensures compliance with habitat conservation planning.

Fieldwork was conducted to delineate wetland boundaries and to determine wetland
buffers. A small jurisdictional wetland was identified on the site by Mason Bruce & Girard.
Mason Bruce & Girard did not note any high quality habitat areas within the jurisdictional
wetland. A natural resource assessment was conducted to determine the vegetated
corridor buffer. This report is currently being completed and will be submitted to Clean
Water Services for approval. The vegetated corridor is rated as degraded per Clean
Water Services Standards RO-07, and is a currently active agricultural operation.

The area does not fall within the Rock Creek floodplain located to the east, does not
contain steep or hazardous slopes, and areas not farmed contain extensive non-
native/invasive plant species. There does not appear to be a direct, surface water linkage
to Rock Creek and the jurisdictional wetland is located on a terrace approximately 40 feet
above the Rock Creek floodplain.

The development of the roadway infrastructure project does not impact the jurisdictional
wetland nor its vegetated corridor buffer. The wetland and buffers are indicated on the
concept plan as undevelopable areas to be preserved with future development.

FINDING: As demonstrated above, this standard has been met.

l. A conceptual public facilities and services plan for the provision of sanitary
sewer, water, storm drainage, transportation, parks and police and fire protection.
The plan shall, consistent with OAR Ghapter 660, Division 11, include preliminary
cost estimates and funding strategies, including likely financing approaches.

The expansion area consists of only 6.5 acres of net developable land and will be zoned
Light lndustrial (Ll) and will have little to no impact on utilities capacity. Utilities will be
provided with the Adams Avenue road project construction. The area will be brought into
the Clean Water Service's boundary. Clean Water Services will provide sanitary sewer
and storm drainage. The area will be annexed to the City of Sherwood who will provide
parks, police and other urban services. The area is within the Tualatin Valley Fire &

Rescue District who provides fire protection services. The light industrial, office
commercial and general commercial zones will have no impact on school services. Right
of-way for the road is expected to be dedicated at no cost by Portland General Electric and
road construction is anticipated to be paid by a private developer as documented in a
memo of understanding between the City, PGE and the developer.
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FINDING: As demonstrated above, this standard has been met

J. A conceptual school plan that provides for the amount of land and
improvements needed, if any, for school facilities on new or existing sites that will
serve the territory added to the UGB. The estimate of need shall be coordinated with
affected local governments and special districts.

FINDING: No housing is proposed and therefore no need for schools have been
identified.

K. An urban growth diagram for the designated planning area showing, at least, the
following, when applicable:

1. General locations of arterial, collector and essential local streets and connections
and necessary public facilities such as sanitary sewer, storm sewer and water to
demonstrate that the area can be served;

2. Location of steep slopes and unbuildable lands including, but not limited, to
wetlands, floodplains and riparian areas;

3. General locations for mixed use areas, commercial and industrial lands;
4. General locations for single and multi-family housing;
5. General locations for public open space, plazas and neighborhood centers; and
6. General locations or alternative locations for any needed school, park or fire hall

sites.

Street connections, buildable lands, sensitive areas, open space, commercial and
lndustrial areas are shown on the Concept Plan map. None of the other standards apply
including steep slopes, housing and schools.

FINDING: A concept plan has been prepared meeting these standards.

L. A determination of the zoned dwelling unit capacity of zoning districts that allow
housing.

FINDING: Does not apply, housing is not proposed

M. The plan amendments shall be coordinated among the city, county, school
district and other service districts.

As stated previously, the concept plan process included extensive public involvement
overseen by the steering committee eomprised of the Planning Commission.

FINDING: As demonstrated above, this standard has been met.

Other Metro conditions

Condition #2 - The city or county with land use planning responsibitity for an area brought
into thc UGB shall apply the 2040 Growth concept design types shown on Exhibit C of this
ordinance to the planning study area.

FINDING: ln reviewing Exhibit C, all of the findings and discussion are in regards to the
needs for a transportation connection between Tualatin-Sherwood Road and Highway
99W as well as expansion of Teal Road north of 99W. There is no discussion of land
uses for this area mainly because the developable land is limited and the primary purpose
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of the UGB expansion is to establish transportation connections. The land is shown as
industrial on the 2040 Growth Concept map and is intended to be zoned Light lndustrial.
Other contiguous property already inside the City limits has been being studied for
rezoning from Light lndustrial to Office Commercial and/or General Commercial. These
areas are not required to be part of the concept plan but have been added in the interest
of good planning and looking at this area as a whole. As evidenced by Appendix 1 of the
Concept Plan, the changes from industrial to commercial land can be accommodated over
the next 20 years.

Condition #3 - The city or county with land use planning responsibility for an area included
in the UGB shall apply interim protection standards in Metro Code Title 11, UGMFP,
section 3.07.1 100, to the study area.

FINDING: The land is currently under Washington County jurisdiction and is zoned Future
Development 2O-acres (FD-20). Urban development will not be approved for this area
until the concept plan is adopted by the City, the area annexed into the City and urban
zoning is assigned to the property by the City. This condition is satisfied.

Condition #4 - No urbanization shall occur in this area until the actual alignment of the
Adams Road Extension has been determined and adopted in the City of Sherwood TSP

FINDING: The alignment has been adopted into the TSP. Adams Avenue is intended to
be the first improvement in the area that will allow urban development to occur. This
condition is satisfied.

Condition #5 - In the application of statewide planning Goal 5 (NaturalResources, Scenic
and Historic Areas and Open Spaces) to Title 11 planning, the city shall comply with fhose
provisions of Title 3 of the UGMFP acknowledged by the Land Conservation and
Development Commission (LCDC) to comply with Goal 5. lf LCDC has not acknowledged
fhose provisions of Title 3 intended to comply with Goal 5 within four years following the
effective date of this ordinance the city shall consider any inventory of regionally significant
Goal 5 resources adopted by resolution of the Metro Council in the county's Goal 5
process.

FINDING: The area will be brought into the Clean Water Services District boundary.
Clean Water Services is in compliance with Title 3 and will implement Title 3 for this area
Sherwood is part of the Partners for Natural Places (Partners), an alliance of eight cities
and Washington County working together with Metro and Clean Water Services to meet
federal, state and regional requirements for protecting riparian corridors and wildlife
habitat in the Tualatin Basin. Sherwood working through the Partners adopted
amendments to the City's comprehensive plan and zoning code to be in compliance with
Metro's Title l3 and therefore the latest requirements of the State's Planning Goal 5.
lmplementation through Clean Water Services anä City regulatory requirements ensures
compliance with habitat conservation planning and Goal 5. This condition is satisfied.

Condition #6 - Copies of all applicable comprehensive plan provisions and implementing
ordinances as proposed to be amended

FINDING: The City intends to use existing zoning designations. Findings of compliance
are within this report. Proposed text amendments for Sherwood Comprehensive Plan
Chapter 8: Urban Growth Boundary Additions are attached as Attachment 5 and proposed
development code changes are attached as Attachment 7.
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V. RECOMMENDATIONS

Based on the above findings of fact, and the conclusion of law based on the applicable criteria,
staff recommends the City Council approve the concept plan and the plan amendment (PA 09-
02), subject to any additional amendments

VI. ATTACHMENTS
Exhibits - these are part of the record and have been presented to the Commission during the course
of their review.

1. Draft Concept Plan Map - Preferred Alternative
2. Draft concept plan document
3. Appendix to the Concept Plan document including:

A. Zoning and Buildable Lands Memorandum (Goal 9 Compliance Memorandum) dated
May 18,2009

B. Stakeholder Meetings Summaries
C. Open House Survey
D. Existing Conditions Report
E. Public lnvolvement Plan

4. Technical Appendix to the Concept Plan document including:
A. Traffic Existing and Future Memorandum
B. Traffic Alternatives Analysis Memorandum
C. Traffic Analysis of Preferred Alternative

5. Proposed Comprehensive Plan Changes - Chapter 8
6. Proposed Comprehensive Map
7. Proposed Zoning Text Changes - OC Zone
8. Agency Comments

8a - DLCD e-mail from Meg Fernekees dated April 14,2009
8b - ODOT memo from Doug Baumgartner & Seth Brumley dated April 13, 2009
8c - ODOT e-mail from Marah Danielson dated April27,2O09
8d - memo from Tom Nelson, City of Sherwood Economic Development Manager

9. Public Comments
9a - Ray Paul
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Executive Summory

I. EXECUTIVE SUMMARY

The Adams Avenue North Concept Plan is a guide to development of 55.5 acres southeast of Highway 99W

and north of Tualatin-Sherwood Road. Of this 55.5 acres, 34.2 acreswere added to the regional urban growth

boundary by Metro in 2002 at the request of the City of Sherwood. The primary objective in adding this land

to the urban growth boundary was to allow construction of a collector street and alternative route between

Highway 99W/Tualatin-Sherwood Road and Old Town/Downtown Sherwood. Although not the primary
purpose for expanding the urban growth boundary, this additional land will become available for urban

development once the concept plan is frnalized and implemented.

The purpose of this concept plan report is to document the following:

I Inventory key opportunities and constraints

r Present the input received from the stakeholder involvement group

r Make a recommendation of a final concept plan for adoption by the Sherwood Planning Commission and

City Council

r Meet Metro Title 11 requirements for creation of a concept plan

Key features of the recommended concept plan are:

r Allow for gateway-oriented commercial development along Highway 99W and Tualatin-sherwood Road

. Allow for industrial development in the interior of the plan area

r Encourage use of power line easements for trails, dog park and parking areas

r Encourage visual buffering of the power substation

r Encourage roads and trails that interconnect existing development to adjacent roads and property

r Encourage placement of buildings near roads and parking behind buildings
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Bockground

II. BACKGROUND

lnlrod ucl¡o n
The Adams Avenue North planning area was brought into the Sherwood urban growth boundary (UGB)
in2002 to allow construction of a collector street and alternative route between Highway 99W Tualatin-
Sherwood Road and Old Town/Downtown Sherwood. Although not the primary purpose for expanding the
UGB, approximately 34.2 acres of land owned by Portland General Electric (PGE) will become available for
urban development once the concept plan is finalized and implemented. However, much of this property is
encumbered by a large electrical substation, high voltage transmission lines and tall transmission line towers.
Much of the PGE infrastructure was constructed in the 1950s and 1960s prior to the development boom
in Sherwood that took place over the last 20 years. Therefore, the area has grown up around this existing
infrastructure.

Site Desc ript¡on
In general, the area is bounded by Highway 99W to the northwest, Tualatin-Sherwood Road to the south
and the urban growth boundary to the east. There is a Portland General Electric (PGE) transmission facility
located in the middle of the project area and a PGE training facility on the eastern portion. Large PGE and
Bonneville Power Administration transmission towers and lines cross the project area. The area is mostly
flat and areas not covered by the transmission towers, substation and training facility are currently being
farmed. The project area parcels are currently zoned Light Industrial within the city limits and Future
Development-20 (FD-20) by the County in areas not within the city limits. FD-20 acts as a holding zone until
the City annexes the property and rezones it for urban development.

Areas to the west, across Highway 99W are mostly developed with oflfice or professional and personal service
uses but are zoned Light Industrial. The parcel to the north, although zoned for Light Industrial, is developed
with a Home Depot, a commercial use. Much of these properties were allowed commercial uses at a time
when the City allowed commercial uses within industrial zoning. The City has since revised the zoning code
to no longer allow commercial uses in industrial zones. The City considers the 99W and Adams Avenue
intersection as a visual gateway to the Sherwood community. Areas to the east and north, outside the UGB,
are agricultural and resource lands while property south and east is industrial. The area to the east and inside
the city limits is zoned Light Industrial and is a developing industrial subdivision. There are large tracts of
undeveloped Light Industrial property south of the study area on the opposite side of Tualatin-sherwood
Road that is expected to develop with commercial uses consistent with a prior Planned Unit Development
approval.

See vicinity map on the next page.
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Regionol ond Iocol Conlext
The Adams Avenue North Concept Plan area is 55.5 acres of land located at the northeastern edge of
Sherwood and the UGB. It marks a transition point between the City's current edge of urbanization and the

rural and resource lands to the north and east.

The majority (34.2 of the 55.5 acres) was added to the Metro UGB in 2002. An additional 20.2 acres of
undeveloped land already within the City limits was added to the concept plan study area. The Concept

Plan area carries Metro design type designations of Employment and Industrial on the Region 2040 Growth

Concept Map. Employment design type areas, as defined by Metro, allow various types of employment with
some residential development and limited commercial uses. Industrial design tfpe areas are set aside by

Metro primarily for industrial activities with limited supporting uses.

The primary objective of planning this area is for a road connection between Highway 99W and Tualatin-

Sherwood Road and completion of Adams Avenue that will eventually extend from Oregon Street near

Sherwood's Old Town to Highway 99\,{ The UGB was expanded at the request of the City and the following

findings were made by the Metro Council in the ordinance that expanded the urban growth boundary in this area:

r "'Whereas, transportation improvements that make areas work is part of the transportation priorities of the

Metro Councill'

¡ "\{hereas, this road alignment and extension of Adams road has the goal to relieve congestion"

Unlike larger areas that have been added to the Sherwood UGB such as the Brookman Road area, Area 59

and Area 48, the North Adams Avenue Concept Plan is limited in development potential and therefore does

not carry as high of importance as a development area. Nevertheless, the area does serve as an important

transportation connection and as an eventual new gateway to the City as people leave the highway and enter

the City limits at the north end of the project area.

Ëxisling Cond iîions lnventÕry * Folicy end Regulolory Bockground
Development of a successful concept plan begins with inventorying existing conditions. A detailed existing

conditions report was completed before commencement of the project and is attached for reference. Review

of existing conditions should identify categories that have policy and regulatory requirements for land use.

These categories start at the state level as the 19 Statewide Planning Goals. Metro is responsible at a regional

level for implementing these goals and does so through the 2040 Growth Concept. Each community in
Metro, including Sherwood must be in compliance with the State and Metro in applying zoning and land

use regulations. Sherwood implements the 2040 Plan and Statewide Planning Goals through the City's

Comprehensive Plan, Transportation System Plan and utility and facility master plans.

The following land use categories were studied in review of existing conditions:

Public Involvement
The following groups were established to solicit input for the plan:

Stakeholder Working Group (SWG) - an advisory committee comprised of property owners, business

owners, institutionalpartners, and developers charged with providing input and adviðe to the Project

Design Team and ultimately to the City Council.

I
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3.

Bockground

Plannins Commission IPC) - charsed with orovidins on-soins inout and suidance to the Proiect
Team about technical aspects of the concept plan and recommendation to the City Council.

Three meetings were held with the stakeholder working group to develop a preferred plan. Work
sessions were held with the Planning Commission to review the stakeholder work groups reÊned

alternative. A public open house was held to inform the public of the stakeholder worhng group's

refined alternative. Updates were provided on the City's webpage.

A public involvement plan was developed to identifr stakeholders and interested parties. The public
involvement plan is attached. Further discussion of the stakeholder involvement process is provided
in Section III ofthis report.

Nøtural Resources

Wetlands, streams and sensitive areas are regulated by four agencies in Sherwood. The Army Corps of
Engineers and Oregon Division of State Lands regulate what is termed as jurisdictional streams and

wetlands. While these agencies regulate the wetland itsell Clean Water Services regulates mandatory
vegetated corridors or buffers from these features. These regulations are aimed at the protection
of riparian habitats. In addition to these riparian protections, the City of Sherwood has voluntary
regulations for projects with upland habitats that may be in excess of the riparian protections. These

additional upland regulations were developed to be in compliance with Nature in Neighborhoods,
Title 13 of Metro's 2040 Urban Growth Management Functional Plan.

Fieldwork was conducted to delineate wetland boundaries and to determine wetland buffers. A small
jurisdictional wetland was identifred on the site by the project team. The project team did not note
any high quality habitat areas near the jurisdictional wetland. A Natural Resource Assessment is

being prepared to determine the vegetated corridor buffer. This freldwork was done along the road
corridor for Adams Avenue. No significant features of note have been identified within the concept

plan boundaries but specifrc field work must be done prior to development of areas outside the road
corridor as required by Clean Water Services.

Natural Hazards

Statewide Planning GoalT identifres natural hazards as floods,landslides, earthquakes and related

hazards as well as tsunamis, coastal erosion, and wildfires. The City of Sherwood Comprehensive Plan

Part II, Chapter 5 indentifies the following potential hazards for Sherwood where development should
be restricted and/or limited:

¡ 100-year floodplains

r Areas with slopes which have slide or erosion potential

r Areas with weak foundation soils

r Wetlands

The study area is not within a 100-year floodplain, is mostly flat and does not contain steep slopes

or weak foundation soils. Construction within wetlands is not contemplated by the concept plan.
Wetlands have been delineated and will be protected as described above.
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4.

5.

6.

Ba ckgrou nd

Parks ønd Historic Resources

The adopted Sherwood Parks and Recreation Master Plan shows no parks or recreation facilities

proposed for the study area. The Bonneville Power Administration easement is identified as open

space on the Master Plan. The City adopted the Sherwood Cultural Resource Inventory as an

appendix to the Comprehensive Plan. No historic or cultural resources have been identiñed within the

study area.

Economìc Detelopment
The City of Sherwood completed an Economic Development Strategy in2007. Economic

Development Policy 5 states that, "The City will seek to diversiff and expand commercial and

industrial development in order to provide nearby job opportunities, and expand the tax basel'

Residential and institutional uses have not been considered for the site as industrial and commercial

uses are most appropriate next to the power infrastructure and existing commercial and industrial

developments. The proposed commercíal and industrial land is consistent with the policies of the

Economic Development Strategy.

Publíc Facilitíes ønd Services

The City of Sherwood Comprehensive Plan Part II, Chapter 7 - Community Facilities and Services

lists public facility and services as follows:

r Public Utilities

¡ Private/Semi-Public Utilities

r Transportation (Listed in ltem 7 below)

¡ Public Health and Safety

r Recreation (Listed in Item 4 above)

' Schools

The concept plan impacts these areas as follows:

A. Public Utilities
Public utilities include water, sanitary sewer and stormwater. The City of Sherwood updated

these utility master plans in 2005 and 2007. The City works in conjunction with Clean Water

Services (CWS) and Tualatin Valley Water District (TVWD) to provide these services through

intergovernmental agreements. The master plan updates done after the area was added

to the growth boundary in2002 reviewed this area for utility service and did not identify

deficiencies. The area will be able to be serviced by utilities provided with the Adams Avenue

Street extension. These utilities are addressed as follows:

Water: The City's primary water supply is from four groundwater wells owned by the City and

operated by TVWD. The City also supplements supply from the groundwater wells through

a2|-inchdiameter connection to the City of Tualatin's 36-inch diameter Tualatin- Portland

supply main.
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For the project area, there is currently an 8-inch water line in Highway 99W and an 8-inch
water line in Tualatin-Sherwood Road. The Master Plan recommends upsizing the 8-inch in
Tualatin-Sherwood Road to a l2-inch and installing a 16-inch water line in Adams Avenue
North for connectivity and service.

Sanitary: The City owns, operates and maintains the wastewater collection system within
the City limits. Wastewater is collected from residential, commercial, and industrial services
and is discharged into interceptor sewers owned and operated by CWS. Wastewater is then
pumped by CWS for treatment at their Durham Advanced Wastewater Treatment Facility
located in the City of Tigarcl. The City is responsible for all wastewater collection piping
smaller than24 inches in diameter located within the City limits, and CWS owns and
maintains interceptor sewers 24 inches and larger, as well as all pump stations and force
mains.

For the project area, sanitary sewer can be provided from existing lines north and south
of the study area. These lines drain to the Rock Creek trunk line. Although the proposed
development of the concept plan does not adversely impact capacity, future development of
the industrial zones in Area 48, a large urban growth boundary expansion in northeastern
Sherwood, will lead to capacity issues that will need to be addressed with the eventual
planning and development of Area 48.

Stormwater; Stormwater treatment is typically done on a project-by-project basis with each

developer creating their own facility. In some cases, the developer or the City builds regional
treatment facilities that are maintained by the City and that cover larger areas.

The study area generally has one low point. A storm drainage system will be constructed with
Adams Avenue to convey runoffto this location at the east end of the study area near the
wetland. Use of the storm drainage system installed with construction of Adams Avenue as a

regional facility for the entire study area is being reviewed.

Private/Semi- Public Utilities
These include power, natural gas, telephone, fiber optic and cable television. The design team
is coordinating with these service providers. These services will be located in underground
conduit within the Adams Avenue extension. No deficiencies have been identified.

Public Health and Safety

This includes police and fire services. The study area is within Tualatin Valley Fire & Rescue
(TVF&R) District and fire and emergency services will be provided by TVF&R. The City of
Sherwood has a police department that will provide police services. No deficiencies have been
identified.

Schools

The Sherwood School District provides public K-12 education within the City limits. The
proposed industrial and commercial use will have no impact on school capacity or school
facilities.

C.

D.
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Transportøtion
The Transportation System Plan (TSP), adopted in March 2005, is a master plan for all modes of
transportation. The TSP identifies the need for local street connectivity in the industrial areas of
Sherwood north of Tualatin-Sherwood Road, specifically connecting Highway 99W tp Tualatin-

Sherwood Road. The TSP analysis identified the Adams Avenue North Extension as d necessary

improvement to mitigate forecasted circulation issues on Tualatin-Sherwood Road and Highway 99W

by the year 2020.

Updated transportation studies based upon build-out scenarios for the comprehensive plan have been

completed to a2}-year time horizon as required by the State's Transportation Planning Rule (TPR)'

No deficiencies have been identifred.

Tualatin-Sherwood Road is a Washington County-maintained road and Highway 99W is an Oregon

Department of Transportation (ODOT) facility. These agencies must approve connection of Adams

Avenue to their roadways and therefore have interest in any rezoning of property that can have

impacts to these facilities. The City of Sherwood has prepared transportation reports to Washington

County and ODOT standards and is coordinating with these agencies.

A multi-use path is proposed on the eastside of the road. This path is planned to extend the length of
Adams Avenue and will eventually connect Highway 99W to Oregon Street.

TriMet provides bus service from Sherwood to Downtown Portland and the movie theater parking lot

east of the study area is park-and-ride lot for this bus line.

Opporlunilies ond Conslroinls
Stakeholders identifred opportunities and constraints at a November 19th, 2008 meeting as well as answered

questions on a project web page. The project team, together with the stakeholder working group, identifred

the following key opportunities and constraints:

Opportunities:
l. Reduce traffic congestion between Highway 99W and Old Town Sherwood

2. Provide access to underdeveloped property

3. Provide alternative access to developed proPerty

4. Provide a continuous pedestrian pathway between Old Town Sherwood and Highway 99W

5. Promote economic development by providing additional land to be developed within the City

6. Improve visibility of the Home Depot store

7. Provide for internal road opportunities

8. Allow for development of the property (after easements) along Tualatin-Sherwood Road

9. Provide for conduit in Tualatin-Sherwood Road that will improve signal timing

10. Allow for compatible development under power lines such as parks, fields, parking lots

11. Allow for access for property to redevelop

12. Potential for "neu/'zone that allows focus of tlpe of use that is a lower trip generator

Hcrprer Houf Peterson Righellìs lnc 9 Ilrof 1 tl 3 Mcrv l8', 2OA9



Adoms Avenue North Concepl Plcrn

Bockground

Construínts:

1. Limited development allowed near and under power lines

2. Large power substation that must remain

3. Need for road to curve around existing power lines structures

4. Additional traffic conflicting with trucks off-site

5. Change of access and circulation on the Home Depot site

6. Property owner existing agreements that may limit access options

7. Intersections that are already over capacity for trallic

8. Existing intersection configuration at Tualatin-Sherwood Road and Highway 99W that is near capacity

9. Finding compatible development with existing power infrastructure

10. Existing light industrial zoning near major roads

11. Traffic signal spacing and potential need to remove signals on Tualatin-Sherwood Road

Opportunities Developmenl Mopp¡ng
From stakeholder input, including a meeting with PGE engineers and planners, a Development Opportunities
map was produced. The map reveals that within the study area after the substation, transmission line
easements and land needed for the road improvement, three development sites are available. The map marks
these sites as Development Opportunity I (5.8 acres), Development Opportuniry 2 (7.6 acres), Development
Opportunity 3 (0.9 acres) and Development Opportunity 4 (1.4 acres).

See Development Opportunities map on the next page.
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Concepf Plon Selection Process

III. CONCEPT PLAN SELECTION PROCESS

Slokeholder Working Group
The project team, as part of the public involvement plan, established a stakeholder working group. This group
consisted of surrounding business owners, developers and agency staff. The group met three times. Through
this process, a preferred concept plan was created along with project goals and objectives for the concept plan.
The Sherwood Planning Commission was selected to act as the project's steering committee to provide final
direction on a preferred concept plan alternative after consideration of project team, stakeholder and public
and agency comments.

Three alternatives were presented for stakeholder review. These alternatives included zoning and development
options for vacant developable land, options for development of open spaces and options for access to
surrounding properties. From these options, the stakeholders selected elements from each to create a refined
alternative.

See alternative maps on following pages.
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Concepl Plon Selection Process

Projecl Gools qnd Objeclives
The project team, with consultation from the stakeholder involvement group and the Sherwood Planning
Commission, established the following goal and objectives for the project:

Project Goal

The Adams Avenue North extension is intended to give local traffic an alternative connection between 99W
and Old Town Sherwood and reduce reliance on the ggWTualatin-Sherwood intersection. The road will
provide secondary access to developed property between Tualatin-sherwood Road and 99W and provide
access for undeveloped land added to the Sherwood urban growth boundary in2002.

Project Objectíves

The concept plan should consider the following:

1. Gateways
The area will act as an entrance to Sherwood and eventually a major route to Old Town. The area has the
potential to act as a gateway for the community.

2. Access
Access within the study area and to neighboring developments should be addressed.

3. Zoningand Compatibility
Development should be compatible with surrounding development.
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IV. FINAL PLAN

The Adams Avenue North Concept Plan purpose is to provide a framework for future development of the

area. The plan is comprised of generalized maps and policies that address land use, transportation and

open space. The concept plan is intended to be implemented by adoption of comprehensive plan zoning

designations and through existing City regulations.

The plan goals, objectives and map are intended to be used as a guide for development. Key features of the

plan include the following:

Use of Roundobouls
Roundabouts have been proposed as an access alternative, particularly as a way to access Development

Opportunity I on Highway 99W. Due to the existing substation, the parcel's access will be close to the

highway and may be required to have limited access. A roundabout will provide an alternative way to

turnaround or access the site where a full access point cannot be provided.

Eostern Connections
The concept plan shows a connection to the east via an existing street stub to Arrow Street. This will provide

an eventual connection for all properties north of Tualatin-sherwood Road and west of Rock Creek to access

Adams Avenue North and the proposed traffic signal at Tualatin-Sherwood Road. Currentl¡ these properties

do not have access to a traffic light.

Use of Pswer line Essemenls
The plan indicates the potential to use the power line easements for parking, a dog park and open spaces

where full development is restricted.

Use of Cornmercia! DeYelopmenl
The plan suggests rezoning existing light industrial properties along Highway 99W and Tualatin-Sherwood

Road to commercial. These parcels that have access and visibility from major roads are best served with
commercial uses and have greater opportunity to provide a physical and aesthetic gateway into the City.

Gateway treatments are proposed to mark a symbolic entrance to the city and draw attention to the business

environment. Gateway elements can include physical gateways or arches; flowers, trees and other landscaping;

benches or other public space; public art or natural sculptural features; unique fencing or walls; and signage.

Gateways should reflect the histor¡ culture and character of Sherwood and its residents.

For the parcel that fronts Highway 99W (Development Opportunity 1) and the vacant L$-acre parcel next

to Home Depot (Development OpportunLty #4), a General Commercial or Office Commercial is being

considered. The project team believes that Ofice Commercial is the best use for these parcels. Sherwood's

designated Town Center is at the intersection of Highway 99W and Tualatin-Sherwood Road and boarders

this parcel to the west. The City currently does not have any properties zoned Office Commercial within the

Town Center. This would provide ofÂce and limited retail uses that are in support of the Town Center as well

as offices and workers consistent with the Metro design type designation of employment. The Adams Avenue

North project will provide a multi-use path that will connect the site to Sherwood's Old Town for those who

bike and walk. The movie theater parking lot west of the site is the park-and-ride lot for TriMet Bus Line 94

that runs from Sherwood to Downtown Portland through Tigard.
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For the development area that fronts Tualatin-Sherwood Road (Development Opportunity 3) a 0.9 acre site,
the project team believes that General Commercial is the best use for this site. The site is too small to support
light industrial and is not adjacent to other offices areas. Therefore, a small retail user would likely be best for
this site that is adjacent to existing and future commercial areas to the south and west.

Recent market studies including the "Downtown Sherwood Market Study''from |une of 2008 shows a high
demand for retail within the City. The Economic Opportunities Anaþis completed in 2005 shows demand
for land for industrial and commercial. As evidenced by the attached memorandum from Cogan Owens
Cogan dated May 18th, 2009, there is adequate land supply for industrial if these parcels area rezoned (see

attachment).

Use of lnduslriql Developmenl
Industrial development is proposed within the interior of the project area where visibility from major road is
limited. The internal area is also contiguous to industrial property to the east and is close to the power lines
and substation that make an industrial use more compatible.

See preferred concept plan map on the next page.
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V. IMPLEMENTATION

The construction of Adams Avenue will drive development of the project area. Adams Avenue will bring
access and utilities to the area. Portland General Electric owns all the property within the study area and
will need to sell property to private developers who will fully fund construction of developable areas. At this
time, the construction of Adams Avenue is proposed to be funded by private development as mitigation for
construction of the large undeveloped commercial property south of Tualatin-Sherwood Road.
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MEMORANDUM

DATE: May 18,2009

TO: Meg Fernekees, Department of Land Conservation and Development

CC: Julia Hajduk, City of Shen¡irood; Keith Jones, Harper Houf Peterson Righellis,

FROM: Kirstin Greene, AICP and Steve Faust, AICP

RE: ' North Adams Avenue Concept Plan - Goal 9 Gompliance

The City of Shenruood is developing a concept plan to guide the development of 55.5 acres in
the North Adams Avenue Area. Of these 55.5 acres, 34.2 acres were added to the regional
urban growth boundary (UGB) by Metro in 2002 at the request of the City of Shen¡øood. The
primary objective in adding this land to the UGB was to allow construction of a collector street
and alternative route between Highway 99W and Tualatin-Shenruood Road. Although not the
primary purpose for expanding the UGB, this additional land will become available for urban
development once the concept plan is finalized and implemented.

When the North Adams Avenue Area was initially brought into the UGB, Metro designated
this land as industrial on the 2040 Growth Concept Map. The North Adams Avenue Area
Concept Plan proposes changing the planning designation for two of three opportunity areas.
ln accordance with Oregon Administrative Rule 660-009-0010(4), the City of Shenruood is
required to show that the proposed plan amendment is consistent with the existing
comprehensive plan. This memorandum presents findings to support that the proposed
amendment complies with the City of Sheruood's most recent Economic Opportunities
Analysis (EOA) from 2006 and therefore with OAR 660-009-0010(4).

Citv of Shenruood Comprehensive Plan

Commercial and lndustrial Lands Supply
On September 20, 2006, the Sherwood Urban Renewal Policy Advisory Committee
(SURPAC) endorsed a preferred growth strategy consistent with a medium growth forecast
as described in the 2006 EOA. This forecast projects the following commercial and industrial
needs and means for accommodating those needs for the City of Shenvood over the next 20
years:

. An additional 27 acres of commercial land to be accommodated in the long term by
"integrated commercial development within future master-planned employment and
neighborhood districts, including areas 28, 54-55 and 59."1 Since the EOA was
adopted, the former Driftwood Mobile Home Park was rezoned to Retail Commercial,
adding 5.74 acres to the commercial lands supply, decreasing the need to 21.26
acres. ln addition, the S2-acres Langer property zoned Light lndustrial has a planned

t 2006 City of Sherwood Economic Opportunities Analysis, p.41 Attachment 3A



a

unit development (PUD) overlay that allows commercial development. This could
potentially add 52 acres to the supply of commercial land eliminating the need for
additional commercial lands.

An additional 74 acres of industrial land to be accommodated in the long term by
"planning for new industrial sites (with integrated commercial and residential
development) within future master planned employment districts in Area 48."2 As
mentioned in the description of commercial land needs, the Langer PUD could result in
a \2-acre reduction of industrial land supply. This could potentially increase the 20-
year need for additional light industrial lands to 126 acres.

These land needs are expressed as gross buildable acres, and exclude land that is
constrained by environmental factors including wetlands, floodplains, and steep slopes.

A concurrent concept planning process for the Brookman Road employment area is not
included in this analysis. The Brookman Road Concept Plan area has 28.71 acres of
employment land, which includes both commercial and industrial uses.

Urban Growth Boundary Additions
Chapter B of Shenvood's Comprehensive Plan addresses urban growth boundary additions.
The Chapter indicates that the Metro Region 2040 Growth Concept Map designates land use
for future urban growth areas. Table 1 summarizes the acreage and planned land use
designations for land that was brought into the urban growth boundary (UGB).'

Table I Gom rehensive Plan Table Vlll -1 Summ of UGB Additions 2002-2004

As shown in Table 1 above, 354 acres will be added to the UGB with Area 48 (Tonquin
lndustrial Area). The concept planning process for Area 48 is currently underway. The
supply provided in Area 48 exceeds the 20-year industrial land need of 126 acres.

North Adams Avenue Concept Plan
The North Adams Avenue Concept Plan involves 34.2 acres within the 2002 UGB expansion
area, but outside Shenruood's city limits. The study area includes an additional 21.3 acres
that are within the city limits. Of the 21.3 acres,8.4 are undeveloped and 12.9 have limited
development potential due to high voltage overhead power lines and easements. The
Concept Plan identifies four development opportunity areas within the concept plan study
area. Table 2 provides a summary of the locatíon relevant to city limits, acreage, existing
zoning designation, proposed zoning designation and net result for each development
opportunity area. These area correspond to the Development Opportunities map contained
with the draft concept plan document.

'2006 City of Sherwood Economic Opportunities Analysis, p.43
' City of Sherwood Comprehensive Plan, Ch. B "Urban Growth Boundary Additions", p. 2

2

UGB Addition Year Acres 2040 Land Use Type
Neighborhood
Commercial

(Edy andArea 59
Elwert)

2002 B5

Area 54-55 (Brookman) 2002 235 lnner Neiqhborhood
99W Areas 2002 23 EmploymenUlndustrial
Area 48 (Tonquin) 2004 354 lndustrial



Area #3 Area #4
Development
Opportunity
Area

Area #1 Area#2

Triangle next to
Home Depot99W Parcel Central Area

Tualatin/Sherwood
RoadDescription

lnside InsideCity Limits lnside

Outside
acres)
lnside
acres)

(65

(1.1

0.9 acres 1.4 acres5.8 acres 7.6 total acresBuildable
Acreage

Light lndustrial

FD-20 (6.5
acres)
Light lndustrial
(1 .1 acres)

Light lndustrialExisting
Zone

Light lndustrial

Office CommercialLight lndustrial General CommercialProposed
Zone

Office Commercial

-0.9 acres Light
lndustrial
+0.9 acres General
Commercial

-1.4 acres Light
lndustrial
+1.4 acres Office
Commercial

Net Result

-5.8 acres Light
lndustrial
+5.8 acres Office
Commercial

+6.5 acres Light
lndustrial

Table 2. Summa of North Adams Avenue Conce Plan Zonin nations

The plan suggests rezoning existing light industrial properties along Highway 99W and
Tualatin-Shen¡øood Road to Office Commercial and General Commercial respectively.
These parcels have access and visibility from major roads and are best served by
office/commercial employment uses and provide a greater opportunity to prov¡de a
physical and aesthetic gateway into the city. Recent market studies conducted by
Marketek in 2007 and 2008 also show a high demand for office and retail space.

. Office Commercial is recommended for the parcel that fronts Highway 99W (5.8 acres)
and the Home Depot parcel ('1.4 acres). These parcels would provide office and
limited retail uses to support the city's adjacent town center. These uses also are
consistent with the Metro's employment design type designation and are expected to
mark a new gateway into to the City.

. General Commercial is recommended for the development area that fronts Tualatin-
Sherwood Road (0.9 acres). The site is too small to reasonably support light industrial
uses and is not adjacent to other office areas. A small retail user would likely be best
for this site that is adjacent to and compatible with existing and future commercial
areas to the south and west.

lndustrial development is proposed within the interior of the project area where visibility
from major roads is limited. The internalarea also is contiguousto industrial propertyto
the east and is close to power lines and a substation that make an industrial use more
compatible.

3



rth Adam Plan: Findin sof
An analysis of zoning changes proposed in the North Adams Avenue Concept Plan shows
that net changes in Shenruood's commercial and industrial land supplies will not affect the
City's ability to accommodate the projected demand over the next 20 years and are therefore
consistent with the 2006 EOA. Proposed zoning changes in the Concept Plan could result in
an 8.1-acre increase in commercial land supply (0.9 acres General Commercial;7.2 acres
Office Commercial). The existing commercial land supply is more than enough to
accommodate the commercial land demand identified in the EOA. North Adams Avenue
related zoning changes may result in a 1.6-acre decrease in industrial lands. Despite this
reduction in industrial land supply, Area 48 will more than accommodate the industrial land
demand for the City in the medium growth scenario.

Table 3. North Adams Avenue Zoning Designation lmpact on Employrnent Land
Su

Conclusion
As shown in Table 3, the proposed changes to supply will not impact the City's ability to
accommodate the 2)-year employment land demand. A need of 127.6 acres of industrial will
be well accommodated within the future development Area 48 that proposes 354 acres of
industrial land. Further, Area 48 will better serve industrial uses as it will be one large
consolidated area adjacent to Tualatin's large-scale industrial properties to the east of Area
48.

oTheLangerPUDwasapprovedinlgg5toallowcommercialzoningonindustrial 
property. Theundeveloped

portions of the PUD (52 acres) still allow General Commercial uses. Since this land is zoned industrial, the
potential for commercial uses was not reflected in the 2006 EOA and therefore adjusted here.
" 28.71 acres of commercial and industrial land within the Brookman Road Concept Plan employment area is
not included in this analysis.

4

Comnrercial lndustrial
2006 Economic Opportunities Anal ysis (EOA)
City-wide Demand 40 acres 276 acres
City-wide Supply 13 acres 202 acres
City-wide Need 27 acres 74 acres
2008 lncludes Driftwood Zone Cha nge and Langer PUD)
Driftwood Zone Chanqes +5.74 acres No chanqe
1995 Langer PUDa +52 acres -52 acres
Demand 40 acres 276 acres
Revised Supply 70.74 acres 150 acres
Revised Need 0 acres 126 acres
2009 (lncludes Potential Adams Avenue Zone Changes)
Proposed Adams
Concept Plan

Avenue +8.1 acres -1.6 acres

Demand 40 acres 276 acres
Proposed Revised Supplys 78.84 148.4 acres
Proposed Revised Need 0 acres 127.6 acres
Supply to Meet Need None Needed 354 acres (Area 48)
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MEETING NOTES

Stakeholder Meeting #1

Adams Avenue North (Job 8041. l-iHPR SHR-08)

November 19th, 2008, from 10:00 to 11:00 AM

Sherwood Police Dept Conference Room

Keith Jones (HHPR)

Stephanie Guediri

1. Introduction and Stakeholders' Perspectives - 5 to 15 minutes
2. Project Overview and Goals - 5 minutes
3, Project Timeline and Schedule - 5 to 10 minutes
4. Opportunities and Constraints Overview - 5 minutes
5. Questions and Group Discussion - Remaining Time

Matt Langer
Judy Crafton
Doug Baumgartner
Seth Brumley
Bill Blakeslee
Roger Furley
Jim Morse
Ben Austin
Keith Jones
Kirstin Greene
Jason Waters
Julia Hajduk
Tom Nelson
Stephanie Guediri

Langer Family, LLC
PGE
ODOT
ODOT
Bilet Products
Home Depot
Commercial Property Owner (Cinema)
HHPR
HHPR
Cogan Owens Cogan
City of Sherwood
City of Sherwood
City of Sherwood
City of Sherwood

Keith Jones introduced the project and briefly explained the UGB expansion area from
2002. He also outlined the project overview and goals, the schedule and timeline as well
as some initial opportunities and constraints that the stakeholder group would expand
upon.

Julia Hajduk added that project information is currently available on the City's web site,
and will be updated after the stakeholder meeting.
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The stakeholder working group identified the following opportunities and constraints at
the meeting:

Opportunities
1) Reduce traffic congestion between 99w and downtown sherwood
2) Provide access to underdeveloped property
3) Provide alternative access to developed property
4) Provide a continuous pedestrian pathway between downtown Sherwood and 99W
5) Promote economic development by providing additional land to develop within the

City
6) Home Depot - great visibility
7) Internal road opportunities
B) Triangle property (minus easements) along Tualatin-sherwood road
9) Put conduit in Tualatin-sherwood Road for future signal timing
10) Compatible development - parks, fields, parking
11) Access/development of adjacent Langer property will eliminate multiple accesses to

Tualatin-Sherwood Road
72) Evaluate properties beyond plan scope for access to have cohesive plan
13) Potential for "rìew" zone that allows focus of type of use that is a lower trip

generator

Constraints
1) Limited development near power lines
2) Large power substation that must remain
3) Need for road to curve around existing power lines structures
4) Additional traffic conflicting with trucks off-site
5) Home Depot - L-turn light may be needed to ensure Home Depot can be accessed
6) Property owner existing agreements
7) Intersections already over capacity - zoning should be minimal traffic impact
B) Existing intersection configuration at Tualatin-Sherwood Road and 99W
9) Compatibledevelopment
10) Existing code/zone

Seth Brumley asked if a traffic study was available. Ben Austin stated DKS is finishing
the existing conditions and future 2030 baseline report; it should be available in early
December.

Bill Blakeslee expressed concern regarding increased vehicular traffic mixing with the
large trucks accessing Billet Products. Although his entrance(s) will be modified during
road construction, mixed traffic could be a problem.

Jim Morse explained that he didn't have any major concerns about this project.

Roger Furley expressed concern about eastbound left turns into Home Depot from
Adams Ave, specifically if signal cues at 99W on northbound Adams Ave will block turns
into HD. He has 200 employees and 1,000 customers per day. The additional traffic will
ultimately boost his business. Ben stated that DKS will be looking at left hand turns into
HD.
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Judy Crafton expressed concern about the access road around PGE's transmission
facility. Modifications to the existing gravel access road will be discussed with PGE.

Jim Morse asked about the possibility of a second road that wraps around the west side
of PGE's transmission facility near the HD entrance to the back of the storage facility
near T-S Road.

Matt Langer stated his family is developing most of the property adjacent to Adams Ave
South as well as the parcels containing the residential home and storage facility along T-
S Road. The Langer family will be constructing both legs of Adams Avenue (North &
South) as part of their development project.

/Doug Baumgartner stated there may be fiber and/or signal conduit along T-S Rd that
may be available for connection during this project. City/HHPR will look at the existing
infrastructure located in T-S Rd and 99W, and hopes to have Adams North integrated
with any of Washington County and ODOT's ITS programs.

Judy Crafton asked if the access road around the transmission facility will be retained;
the City affirmed that there were no plans to delete the gravel access road because PGE

expressed that it should not be moved. Julia mentioned that a cosmetic wall around the
transmission facility should be considered, and if a wall were constructed, it could impact
the gravel access road. Judy is concerned about employee safety and access to their
site. She wants to meet with the City and PGE's substation engineer to discuss
additional constraints for the transmission facility and non-movable towers. Jason added
that the City already consulted with PGE's substation engineers for the schematic design,
but now that the project is moving toward final design with a new consultant that the
team might want to meet with the substation engineers again. Judy concluded by
stating PGE employees don't need access all the time; maybe once or twice per year or
during power outages, She is open to discussing additional constraints with the City.
Judy and Jason agreed to meet again.

Matt Langer expressed concern about access to the parcels along T-S Road; currently
there are multiple driveway accesses along T-S Road and this project may be an
opportunity to combine multiple access points along T-S Road, while providing additional
access from Adams Ave North.

Julia mentioned that the Langer owned parcels are zoned Light Industrial (LI), but have
a Planned Unit Development (PUD 95-997) overlay that allows for General Retail Trade
uses. The two PGE parcels adjacent to the UGB area, currently within the city limits
along T-S Road and 99W, are zoned LL

Matt asked if the wetlands in the area were considered and Julia affirmed that they were
Other than the sensitive lands to the east, Matt is not aware of any other issues for this
project.

Jason asked Doug if ODOT has proposed any signal changes at Tualatin-Sherwood Road.
Doug responded that they may have some flexibility, but Doug expressed concern about
modifications to signal phasing along 99W and spacing along T-S Road. The City and
HHPR will schedule a separate traffic meeting with ODOT, Washington County, and DKS
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to discuss potential impacts on 99W, T-S Road, at the T-S/99W intersection, and signal
spacing & phasing issues.

Roger added that Home Depot may need another access to the store but they can meet
with the City later to discuss this. The City/HHPR will schedule a follow up meeting with
HD.

Keith ended the meeting with a brief summary of future action items including:. Memorandum/notes summarizing the stakeholder meeting. Opportunity & Constraints Map

' Present stakeholder meeting #1 summary and ops & constraints map to the
Planning commission (PC will act as the Advisory committee). Setup a meeting with Metro. Coordinate and schedule stakeholder meeting #2 in January

Meeting adjourned at 11:05 AM.
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Action ltem Person Responsible Due Date
Memo Summary Jason Waters/Keith Jones TBD
Opportunity/Constraints Map TBD
Plannin Commission Meetin Julia Hajduk

Keith Jones
TBD

lleto Meetinq City/HHPR/COC TBD
Stakeholder Meetin City/H H PR/COC/sta kehold ers TBD
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Stakeholder Meetinq #2

Adams Avenue North (Job 8041. HHPR SHR-08)

February 11th, 2009, from 10:00 to 11:50 AM

Sherwood Police Dept Conference Room

Keith Jones (HHPR)

Stephanie Guediri

Introductions - 5 minutes
Overview of Project Schedule & Meeting Objectives - 5 minutes
Opportunities and Constraints Map Overview - 10 minutes
Alternatives Overview and Discussion - 30 minutes
Summary - Next Steps - 10 minutes

Seth Brumley
Doug Baumgartner
Nicki Langer
Pete Schmidt
Roger Fulop
Mike Livingston
Cam Durrell
Matt Grady
Steve L Kelley
Keith Jones
Chris Anuszkiewicz
Chris Maciejewski
Kirstin Greene
Steve Faust
Julia Hajduk
Jason Waters
Stephanie Guediri

ODOT
ODOT
Langer Family, LLC
Tualatin Wildlife Refuge
Home Depot
PGE
Les Schwab
Gramor Development/Langer Family, LLC
Washington County Planning Dept.
HHPR
HHPR
DKS
Cogan Owens Cogan
Cogan Owens Cogan
City of Sherwood
City of Sherwood
City of Sherwood

Keith Jones introduced the project and briefly recapped that Adams Avenue North would
create a North-South connection between Tualatin-Sherwood Road and Hwy 99 and this
project was originally envisioned in 2002 when the area was brought into the UGB for
transportation purposes. He added that METRO requires a concept-planning process
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whereby alternatives are presented with the goal of a preferred alternative being chosen.
Keith showed the stakeholders a conceptual road cross section for Adams North and
explained that it would consist of two 14 ft wide travel lanes, a landscaping strip and a
shared bicycle/pedestrian path.

Jason Waters added that Adams Avenue South project's design is at 90Yo. This project
was modified slightly from the original TSP in that the Adams South project combines a
separate bike path and pedestrian path into one 12 ft wide path; the Adams North and
Adams South road cross sections will be similar.

Roger Fulop asked if there will be two lanes all the way to Home Depot (HD). Keith
responded that they are working on the traffic numbers regarding this. Chris
Maciejewski suggested that there may be additional turn lanes required near Home
Depot and a roundabout is also being looked at near the existing HD entrance. The TSP
shows two lanes with a turning median between T-S Road and the existing HD access.

Keith went over the project schedule handout and made sure that all stakeholders had a
copy for their reference, He pointed out that there will be a Public Open House on
February 25th and a Planning Commission Work Session on March 24rh; all of this
information would be posted on the website for future reference.

Chris A (HHPR) began covering the three preliminary concepts:

1. Alternative A: Baseline with Light Industrial (LI) uses, parking possibilities,
building facades close to street, park amenities such as a dog park or soccer field
and a walking trail. Pete Schmidt asked if there would be access to these areas
from Adams and Julia responded that we're exploríng the possibility. Mike
Livingston thought the PGE parcel across from Home Depot would be zoned for
commercial use. Chris-HHPR stated that other options are available. Julia
reiterated that this was a concept plan and pieces from each alternative can be
used to present the preferred alternative; LI is the existing baseline use and the
feasibility of commercial at the PGE parcel will be evaluated. Julia clarified that
the objective is to create one hybrid alternative using elements of Alternatives A
through C. Keith added that as a whole, we are looking at zoning, parking,
connectivity and trails and parkways. He added that LI generates fewer trips than
commercial. lulia indicated if anything was completely off the table. Mike
responded that BPA may have some sensitive issues that need to be looked at,
Keith said he will be meeting with BPA next week. Jason clarified that that access
to parcels within the concept plan area is not assumed off of 99W; access to those
parcels is assumed to be off of Adams Avenue only.

2. Alternative B: Road alignment connecting to the industrial development to the
east hugs the east boundary to allow for a larger single parcel, limited recreation
use/ a possible trail, and building facades close to street with parking behind
them. No comments were given from stakeholders.

3. Alternative C: This option includes additional options for internal connectivity to
the west, three roundabouts, building facades close to street with parking behind
them, larger buffer for PGE substation, small dog park, and a connector to two
parking areas. Roger asked about the roundabouts and if they work with the
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traffic for Home Depot. Keith responded that HHPR/DKS will be looking at traffic
data because the main roundabout is 400 ft from Hwy 99. This may ultimately be

an ODOT concern. Chris Maciejewski added that we'll try to build our way out of a

right inlright out only configuration, full access is preferred. He added that the
TSP shows the signal at Baler being converted to right-in/right-out, although
keeping that signal in place with a north-south road at Baler extending north of T-
S Road may be a viable option to explore as the area develops. Chris added that
the City/DKS/HHPR is meeting with Washington County on Friday regarding their
plans for T-S Road/99W and the signals.

Mike L asked who will ultimately make the decision regarding the final concept plan.

Julia responded that Planning Commission and the City Council will approve and adopt
the plan, which will be driven by land-use &traffic impacts and the preferred alternative
that the stakeholders choose. Mike commented that PGE will be evaluating the plan to
ensure dedication of the road is counter balanced with PGE's ability to develop the
property in a manner that benefits the ratepayers; development must benefit or protect
the ratepayers.

Matt Grady asked if there was any flexibility in the road design. Keith responded that
that transmission towers and sensitive lands to the east prevent much deviation for
Adams Avenue between T-S Road and 99W,

Steve Kelley asked if the roundabouts would really help the design speed of a collector.
Jason stated the posted speed will be 25mph, 30mph design, but final horizontal and
vertical curves may be designed at 35mph, 40mph design in case the speed designation
for Adams increases in the future.

Steve stated thatTualatin-Sherwood Road ultimately is shown as 5lanes with
interconnected signals. Keith added that there are very few collectors with north-south
connectivity in the city and those types of connections will play an important part in the
futu re.

There was a 1O minute break for stakeholders to come up and examlne the alternatives
being presented. The group reconvened at 10:55 AM.

Seth Brumley stated addltional internal connectivity may be helpful and that the
roundabout near the existing Home Depot entrance should be considered although that
roundabout may be difficult due to the proximity to 99W and queuing'

Nicki Langer stated her concerns were over the access to their properties on the north
side of T-S Road. Matt Grady recommen ded 2 access points off of Adams North to the
mini-storage site, if their existing T-S Road access points will be removed when they
develop.

There was a question about whether the CAP would apply to new land annexed into the
City's limits. Keith stated that the City initiated the Hwy 99 CAP about 7-B years ago and
assigns trips based on the 43 trips per net acre to limit traffic overload. Julia indicated
that the CAP would be applied to any land zone commercial or industrial.
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Matt Grady questioned if the medians would be broken up to allow for access. He also
stated that parks are great but do they fit with the Parks Master Plan and/or have they
been approved by the Parks Board; City may want to run it by them? He is also
concerned with emissions from BPA power lines and who is going to pay to maintain the
parks. Matt was also concerned about any public roads we are showing that don't show
up in the TSP; who is going to pay for those as it affects SDC's, the project should be
affordable for everyone involved.

Julia responded that the area under the power lines, if not maintained, is a concern
because it may be an un-desirable area for users and it could be an eyesore. The
Planning Commission indicated a desire to maintain quality low maintenance
landscaping. Also, this area is not on the Parks Board plan as it's currently not within
City limits. Keith added that the area in question is currently leased as farm land and
could be set up to be a destination, possibly a dog park.

Matt wants to be sure that the Langers get access to their parcels from Adams Avenue
and they would consider relinquishing access points if the road gets built with those
access points. He thinks that double lane stacks at Adams/T-S Road would allow access
from Adams closer to T-S Road.

Pete stated that from prior unrelated meetings he has attended, the public has a large
demand for places to walk dogs. Currently, the Refuge does not allow dogs and they
have to turn away lots of people who bring their dogs with them.

Roger voiced concern over Home Depot's trucks access and if they will have to use the
roundabout. Full tractor trailers will need access to Home Depot. Roger clarified that
trucks can currently drive around the back of the building.

Jason asked if a secondary access for Home Depot would work on the SE corner of the
HD parcel. Julia asked for clarification on the amount of truck traffic and delivery times
Roger indicated trucks would be in and out, Monday through Friday all day long. Jason
stated the city will look into a full secondary access to the Home Depot site at the SE
corner of the parcel, possibly off of a roundabout.

Mike made the comment that the City has done a good job working with everyone
involved in this project. Kirstin asked Mike if PGE is interested in the highest-use
allowed and he said yes and that he wanted a fair value for the rate payers.

Cam Durrell stated that Alternatives B and C propose a through intersection at Baler
which would cut off the main access to Les Schwab, He added that 5-10 and sometimes
5-20 trucks a day need access to Les Schwab for maintenance. The trucks pull in to the
truck bay and exit via the through-way. He thinks that Alternative A suits Les Schwab's
purpose in that it keeps the store's vehicular access points, and he doesn't want to lose
access. Cam mentioned an easement may exist between the Les Schwab site and the
Langer property to the east, but could not confirm.

Julia reminded everyone that the items shown on the Concept Plan Alternatives are
conceptual and that development on the private side won't happen immediately,
therefore it should not be assumed that because something is shown on an alternative
that it will happen as soon as the plan is adopted. In addition, because most of the
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improvements outside of the Adams North public corridor require involvement from a

private developer, âfly alternative needs to work without off-site private improvements

Matt stated that Alternative C gives great visibility to the Langer property and that
setbacks and access are important issues.

Keith stated that we are looking at LI zoning as the baseline for the project since it is the
existing land-use and we will be looking at the feasibility of commercial as part of this
process in order to obtain the highest & best use for the area.

Julia indicated that she wasn't sure if the California company who owned the small
triangular piece of property along Hwy 99 had an access agreement with Home Depot or
PGE and asked Roger if he was aware of any easements through HD property for that
parcel. Roger indicated he did not know.

Matt added that roundabouts are a learned behavior for drivers and that it's a creative
idea but not ideal. Keith explained that the roundabout shown at the SE corner of the
HD parcel would act as a turnaround if the PGE site across from HD is limited to right-
inlrig ht-out.

Chris A (HHPR) asked the group if any existing trees in the area were a concern to
anyone. Julia suggested we use some of the existing trees to provide a screen for the
PGE substation.

Pete would like to see native plants in the planting strips due to easier maintenance and
lower costs associated with that, versus landscaping similar to Roy Rogers Road that
requires significant maintenance during the year.

Keith stated that an Open House will take place two weeks from today (2/25/09) and
invited all the stakeholders to attend. He will also send out the revÌsed alternatives (A
thru B) via email to all of the stakeholders today and would like comments back from
them by Friday 2/13/09. He will also tentatively schedule another Stakeholder Meeting
for late March or early April.
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Keith, Julia and Jason TBDOpen House

2/Lt/oeAlternative options sent via email
to all stakeholders

Keith

Comments due from stakeholders
regarding alternative optlons

Stakeholders 2/t3/0s



Agenda
Stakeholder Meeting #2

North Adams Avenue Extension & Area Concept Plan
2/LL/zo0e

L) lntroduction

2) Overview of Project Schedule & Meeting Objectives

3) Opportunities and Constraints Map Overview

4) Alternatives Overview and Questions

5) Summary - Next Steps

5 minutes

5 minutes

l-0 minutes

30 minutes

10 minutes



North Adams Avenue Extension
Stakeholder Meeting #2

February 1 1, 2009

Name Number E-mail
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MEETING NOTESHome of lhe Tuahlin Rtuet Nalional Wildl¡fe Refuge

MEETING TITLE:

PROJECT NAME & NUMBER:

DATE & TIME:

LOCATION:

FACILITATOR:

NOTES TAKEN BY:

PGE - Coordination Meeting #3

Adams Avenue North (cos#8041)

5ltl09,9-10am

PGE Offices - One World Trade Center 121 SW Salmon St

Keith Jones

Jason Waters

Jason Waters (City), Keith Jones THHPR), Ben Austin (HHPR), Julia Hajduk (City), Mike Livingston (PGE),

Rob Butenschoen (PGE)

The following list identifies the key discussion items or decisions made at the meeting:

The purpose of this meeting was to follow up on with PGE on the draft concept plan, specifically the

zone changes for two PGE lots located adjacent to the UGB expansion area. Also, to discuss the next

steps necessary to obtain PUC approval for a right-of-way dedication exchange'

PGE started the meeting off by stating the draft concept plan looks good, íncluding OC along 99W and

GC along T-S Road, although the T-S Road parcel was not included in the MOU. Mike acknowledged

the letter from the DLCD makes sense and it is understandable that GC may not get approved along

99W.

The next logical step is to move the process toward PUC approval, and hopefully a positive net

benefit can be passed onto the rate payers (positive delta between before and after). The group

discussed when it makes sense to start the appraisal process; it makes sense to start the process after
the City Council adopts the plan, but prior to actual annexation.

The City/HHPR and PGE should begin coordinating with an appraiser after City Council approval of the
plan, to clarify/coordinate a "before" annexation appraisal and "after" annexation/zone change

appraisal.

Mike clarified that it will take PGE about 2 weeks to turn around signatures for the legal descriptions

and annexation petition, so get those to him soon.
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Mike suggested presenting the entire plan for PUC approval including the dog park shown on the

exhibits. lt is possible that PGE may see little developmentalvalue in that area, so it might make

sense for PGE to lease the land to the City for a dog park and create the necessary PGE/BPA

easements overthe leased land. This should also be included foraccurate appraisals.

He would like to discuss this process further with PUC representatives

It was agreed that the appraisalcomponent is key for PUC approval, so each party (City and PGE)

should be on the same page wíth the appraiser.

Person Responsible Due DateAction ltem
Citv/PGE 6/t/0eAgree to a particular appraiser
All 6/re/oeFollow up meeting with appraiser, PGE, City/HHPR

No agenda provided. Open discussion
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North Adams Avenue Concept Plan Public Comment Form Summary

1. Does the proposed street layout provide needed connectìons within the planning area? Why'of

why not?

o Looks good. Not sure a round-about by Home Depot would work. Would stop traffic /
delay flow.

r No. There needs to be connectivity between the movie parking lot and North Adams.

o Yes - connecting 99W to T-S Road.

o yes.

2. Does the proposed street layout provide needed connections to areas surrounding the concept

plan area? Why or why not?

¡ Yes - good buffer behind cinema and other businesses.

. Only if Adams is extended to Oregon Street at the same time.

o Yes - walking path is adequate. Road to east is adequate.

¡ Yes,

3. A. The City has identified several potential uses under existing power lines that do not require

structures. Shouldanyoftheseusesnotbeconsidered? Whyorwhynot? Arethereotheruses

that should be considered?

r Ok.

. Dogpark. Soccerwouldbeniceandisneeded. lf notallowed,thefieldneedstobe
broken up with shrubs (not trees) to prevent this being a play field.

¡ Your uses are fine. Archery shooting range under power lines should be considered.

r Looks ok.

B. Are there other uses that should be considered?

o Not at this time.
o Archery shooting range under power lines.

4. A, Which zoning option is most appropriate for Opportunity Area #1? Why?

o Office Commercial. Better use of property provides jobs like Kruse Meadows - Lake

Oswego.

. Office Commercial. Adams Ave North Area 2 needs higher building appearance

standards than what Sherwood has currently. We have some ugly metal Ll

developments in town. South of T-S Rd is supposed to be General Commercial.

. General Commercial.

o General Commercial.

Attachment 3C



B. ls Light lndustrial the most appropriate zoning option for Opportunity Area #2? Why or why

not?

. Yes. Because of traffic impact. Road is already maxed out.
r Yes. FewercartripsonT-SRd. Need more Ll land.

. Yes.

r No. Next door we can hardly sell anything - interest has gone away.

C. Which zoning option is most appropriate for Opportunity Area #3? Why?
r General Commercial. Better visibility / building set up a standard for job - view of

Sherwood.
. General Commercial. Would be a good restaurant location near Ll and kítty-cornerfrom

Red Robin.
o General Commercial.
o General Commercial. No one wants to buy Ll,

5. Which aspects of the refined concept plan alternative are most important to you?
¡ The gateway to Sherwood. The other side of 99W (North) looks screwed up.
¡ Adams Ave completed. Dog Park.
. Connecting T-S Rd to 99W. Access to NW corner of Adams and T-S Rd.

¡ Connection to our property and would still like to change to General Commercial or
<<illegible>> 2 lots.

6. Do you have other comments about the refined concept plan alternative?
¡ Looks like a well thought out plan. Good use of areas,
¡ Need to define access change to mini-storage on NW corner of T-S Rd & Adams. Most

likely on T-S to the west of current address.
o Access to the storage facility on the NW corner of T-S Road and Adams Avenue must be

maintained with full access near the existing gate. Access to this facility looks difficult
and should be discussed.

7 . Would you líke to add yourself or anyone else to the project mailing list?
. Gary Langer, t4O2O SW 98th, Tigard. 503-620-6649.
r Matt Langer, 15585 SW Tualatin-Sherwood Rd, Sherwood,971.4O.

m la nger05 @com cast. net
. Ray Paul, 6141 SW Orchid Drive, Portland,97219. RLPLEP@yahoo.com



North Adams Avenue Conceot plan
The Adams Avenue North concept planning area was brought into the Sherwood Urban
Growth Boundary (UGB) in 2ooz to allow construction of a collector street and
alternative route between Highway 99W and Tualatin-Sherwood Road. The concept plan
area encompasses industrial and/or commercial uses supported by the North Adams
Avenue extension. The concept plan wíll establish a vision and framework for how new
development should occur in the 33-acre planníng area.

Please answer the questions on this comment form and return to us before you leave.

1. Does the proposed street layout provide needed connections withÍn the planning
area why Why not?

/t/r+

2. Does the proposed street layout provide ne connêctio to
co plan area? Why o hy not?

ding the

3. The City has id
require

entified several potential uses under existing power lines that do not
res, should any of these uses not be considered? why or why not?

Are th er uses that shou e consid ?

4. a. which zoning option ís most appropriate for opportunity Area #1?tr General Commercial
B Oftice Commercial
tr Light Industrial



Wh

6'

b. Is light industrial the most approþriate zoning option for opportunity'Ë Yes
trNo

why not?

<t

2?

to you?

c, which zoning option is most appropriate for opportunity Area #3?
[Þ General Commercial
u Light Industrial

W

Address:

Email:

Ç

5. Which aspects of th concept pl ternative are most i

I

6. Do uha ny other co about the refined concept p a tive?

7. Would yo to lf or anyone else to the project mailing list?
Name q(

b

e

Thank you!

If you need more time, please return by March 5 to Jason Waters, City of Sherwoad:
22560 SW Pine Street, Sherwood, OR 97J40 FAX: 503-625-4254

IlVta--.a-
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COMMENT FORM

North Adams Avenue Conceot Plan
The Adams Avenue North concept planning area was brought into the Sherwood Urban
Growth Bouirdary (UGB) in 2002 to allow construction of a collector street and
alternative route between Highway 99W and Tualatin-Sherwood Road, The con.cept plan
area eRcompas'ses,industrial and/qr. commercial uses supported,by the North Adams
Avenue extension. The concept plan will establish a vision'and framework for how new
development should occur in the 33-acre planning area.

Please answer the questions on this comment form and return to us before you leave.

1, Does the proposed street layout provide needed connections within the plannîng
area? Why or why not?

l^¿ Cøh da

,âa r

2. Does the proposed street layout provide needed connections to areas surrounding the ,

concept plan Why or why not?
Oa I âatq 5 I Ðru tþ ^l- ,

I
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3. The City has identified sevefal potential uses under existing power lines that do not
utre res. Should any of these
ô loea

uses not be considered? Whv or whv not?

þ¿ u¡tce -a.u-! ìç A"tfuÁ(/ (,

( a tb 4 5 h Ç4 þ.1U4 c<.

þlu's û, F,"û1.

Are there other uses that should be considered?

ç LQ [î h¿eçL

4 a. Which zoning option is most appropriate for Opportunity Area #1?
tl General Commercial Á r t tt ..r Å^ ^ '2
Ær--orrice.o*ll!,lt"u' ttr/t't^: l"* Uuyf, *"n^7
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whY? 
g o,^rL o ! 'iu L"J e! orn-l Fut7

b IsJight industrial the most appropriate zoning option for Opportunity Area #2?
ñ yes
ANo

Why or why not?
F ¿,-r-¿ á, Tu -f/,, &, fJeJ /'u-a?<çôh
¿( /a

c WDhh zoning option is most appropriate for Opportunity Area #3?
& General Commercial
tr Light Industrial

*¡v? 
¿^) , n( I ;, *r{ / ¿.-n(,bu (-'

L L t

5. Wh aspects of e n alternative are most impqrtant to you?

6. Do you have any other comments about the refined concept plan alternative?

7. Would you like to add yourself or anyone else to the project mailing list?

Name:

Thank you!

If you need,.more time,.please retuin by March.S to Jason Waters, City of Sherwood:
22560 SW Pine Street, Sherwood, OR 97140 FAX: 503-625-4254

Address:

Email:



COMMENT FORM

North Adams Avenue Concept Plan
The Adams Avenue North concept planning area was brought into the Sherwood Urban
Growth Boundary (UGB) in 20OZ to allow construction of a collector street and
alternative route between Highway 99W and Tualatin-Sherwood Road. The concept plan
area encompasses industrial and/or commercial uses supported by the North Adams
Avenue extension. The concept plan will establish a vision and framework for how new
development should occur in the 33-acre planning area.

Please answer the questíons on thís comment form and return to us before you leave.

1. Does the proposed street layout provide needed connectíons within the planning
area? Why or why not?

Éte lÅ) 5{r

2. Does the proposed street layout provide needed connections to areas surrounding the
concept plan area? Why or why not?

fsq tS Å&Ê6¿U-ÃrÉ

rQ o ¿* ï? Ë;*+r /å fþ*æ*arwç

3. The City has identified several potential uses under existing power lines that do not
require structures. Should any of these uses not be considered? Why or why not?

f*tM

Are there other uses that should be considered?

awLrnes

4. a. Which zoning option is most appropriate for Opportunity Area #1?
El General Commercial
fl Office Commercial
tl Light Industrial



whv?

b. Is light industrial the most appropriate zoning option for Opporlunity Area #2?
M Yes
trNo

Why or why not?

c. Which zoning option is most appropriate for Opportunity Area #3?
EI General Commercial
u Light Industríal

whv?

5. Which aspects of the refined concept plan alternative are most important to you?

+FS

6. Do you have any other co ments about the refined concept plan alternative?

/u' Ës ,i' ã:-{* -þ

+" lltu- we6+ uÇ eø.rrwt"4 ee(€Æ,

7. Would you like to add yourself or anyone else to the project mailing list?

Name: l"aoæ

Address: SN * çlfß.¡ul' b

Emait: fllLñ,v&æt6 & {ãwtN.rri ¿lt&r
4ø

Thank you!

If you need more time, please return by March 5 to Jason Waters, City of Sherwood:
22560 SW Pine Street, Sherwood, OR 97140 FAX: 503-625-4254



North Adams Avenue Concept Plan
The Adams Avenue Nofth concept planning area was brought into the Sherwood Urban
Growth Boundary (UGB) in 2002 to allow construction of a collector street and
alternative route between Highway 99w and Tualatin-sherwood Road. The concept plan
area encompasses industrial and/or commercial uses supported by the North Adams
Avenue extension. The concept plan will establish a vision and framework for how new
development should occur in the 33-acre planning area.

Please answer the questions on this comment form and return to us before you leave.

1. Does the propos
area? orw

ed street layout provide needed connections within the plarìning
hy not?

2 Does
conce

the proposed street layout provide needed connections to areas surroundin g the
pla area? Why or why not?

3. The City has identified several potential uses under existing power lines that do not-' '-r€quire structures. Should any of these uses not be consid-ered? Why or why not?

Are there other uses that should be considered?

4. a' þSh zoning option is most appropriate for opportunity Area #1?
--."-þÃGen era I Co m me rcia I

-/A Office Commercial
tr Light Industrial



why?

b. Is lîght industrial the most appropriate zoning option for Opportunity Area #2?
E -Yes

ã6'"
Why or why

c .WÆFþ zoning option is most appropriate for Opportunity Area #3?
lffCeneral Commercial- n Light Industríal

whv?

5. Which aspects ed pl an alternative are most i to you?

6 you have any other comments about the refined concept plan alte ative?

-?7¿t'--

7, Would yo

Name:

Address:

Em

ßL
If you

u like to add rsel nyone else to the project mailíng list?

Ð/ F( ¿?-¿-
Thank

need more time, return by March 5 to Jason Waters, City of Sherwood:
22560 SW Pine Street, Sherwood, OR 97140 FAX: 503-625-4254
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COMMENT FORM

North Adams Avenue Concept Plan
The Adams Avenue North concept planning area was brought into the Sherwood Urban
Growth Boundary (UGB) in 2002 to allow construction of a collector street and
alternative route between Highway 99W and Tualatin-Sherwood Road. The concept plan
area encompasses industrial and/or commercial uses supported by the North Adams
Avenue extension. The concept plan will establish a vision and framework for how new
development should occur in the 33-acre planning area.

Please answer the questions on this comment form and return to us before you leave.

1. Does the proposed street layout provide needed connections wíthin the planning
area? Why or why not?

2. Does the proposed street layout provide needed connections to areas surrounding the
concept plan area? Why or why not?

3. The City has identified several potential uses under existing power lines that do not
require structures. Should any of these uses not be considered? Why or why not?

Are there other uses that should be considered?

4. a. which zoning option is most appropriate for opportunity Area #1?
tr General Commercial
ü Office Commercial
tr Light Industrial



why?

b. Is light industrial the most appropriate zoning option for Opportunity Area #2?
E Yes
nNo

Why or why not?

c. Which zoning option is most appropriate for Opportunity Area #3?
D General Commercial
n Light Industríal

whv?

5. Which aspects of the refined concept plan alternative are most imporlant to you?

6. Do you have any other comments about the refined concept plan alternative?
r-ç D

fv APrqril< Ãv?:^)u€ /4Uç,f ß¿ /4¿ t Urv lil)-t-t *kut¿- acc€sç il¿4<

çHëT'(LÐ È€ Ð1çc!4 ss¿,
.D

7. Would you like to add yourself or anyone else to the project mailing list?

Name

Address

Email:

Thank you!

If you need more time, please return by March 5 to Jason Waters, City of Sherwood:
22560 SW Pine Street, Sherwood, OR 97140 FAX: 503-625-4254
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North Adams Avenue Concept Plan
Open House Meeting

February 25, 2009

Address Phone Number E-mail
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CONCEPT PLAN OF PGE PROPERTIES

ADJACENT TO ADAMS AVENUE NORTH
EXTENSION-

EXISTING CONDITIONS REPORT

Introduction
ln December 2007, the Sherwood City Council passed Resolution 2007-0Sl authorizing
the City Manager to enter into a development agreement with Clarence and Pamela
Langer and the Langer Family LLC for the construction of Adams Avenue in Sherwood.
This agreement included the City's commitment to acquire right-of-way, design the road
layout, secure permits and mitigate any wetlands associated with the Adams Drive North
Extension. The agreement also included the Langer's commitment to construct the
North Extension of Adams Avenue (see "Development Agreement", attached to
Resolution 2007-081).

The proposed Adams Avenue North Extension connects SW Pacific Highway with SW
Tualatin-sherwood Road. The alignment of the northern extension of Adams Avenue, as

.shown in Figure 8-8 of the Transportation System Plan, requires the annexation of Tax
Lot 2S1298001800 and approximately 21.5 acres of Tax Lot 2S1294001600 to the City
of Sherwood. These parcels were brought into the Metro Urban Growth Boundary (UGB)
in 20O2 by Metro Ordinance 02-9864 for the purposes of providing transportation
connections (i.e. the northern extension of Adams Avenue). Portland General Electric
(PGE) owns both parcels, Lots 1600 and 1800, as well as Tax Lots 2S1294001100 and
251298001900. Table 1 identifies the tax lots by acreage, existing zone and existing
development.

Parcels

The primary goal of this concept planning process is to designate zoning for Lots 1600

and 1800 and annex these parcels to the City of Sherwood for the purpose of
constructing the Adams Avenue North Extension. The zoning will be determined by

looking within and beyond the Urban Growth Boundary to assess the most appropriate
zone for these parcels. ln addition, this process will look at the current zoning of Lot
1900 (Light lndustrial) to assess whether a commercial zoning would be more
appropriate for this parcel adjacent to commercially zoned property and fronting Highway
99W. Tax Lot 1100 is included with this report because Adams Avenue North will
traverse this parcel to its southern boundary at SW Tualatin-Sherwood Road.

Existing DevelopmentTax Lot Acreage Existing Zoning

Future Development-20
Partially developed with PGE substation
and PGE traininq facilitv1600 21.51

11.69 Future Development-20 Partially developed with PGE substation1800
Undeveloped, bisected by north-south
access road to PGE substation1 100 8.08 Light lndustrial

Undeveloped1900 11.07 Light lndustrial

Page 1 of4
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Location
Lots 1600 and 1800 are located south of the Home Depot on SW Pacific Highway and north of the
Sentinel Storage facility on SW Tualatin-Sherwood Road. There is a PGE transmission facility
located on both of these parcels and a PGE traíning facility on the southern portion of Lot 1600.
Lot 1100 is located directly south of Lot 1600 and has its southern boundary adjacent to SW
Tualatin-Sherwood Road. Lot 1900 is located south of the Home Depot and adjacent to SW
Pacific Highway. Lot 1900 is currently undeveloped. Figure I below identifies the location of the
properties.

Land Use
Lots 1900 is zoned Light lndustrial. The property adjacent and to the north is zoned Light lndustrial
but is developed with the Home Depot storå, a use-not permitted in the Light lndustri-alzone (this
use is permitted in the commercial zones because of the retail nature of the business). The
property adjacent and to the south is zoned General Commercial (GC) and is developed with a
movie theater and several small restaurants and businesses.

Lot 1100 is zoned Light lndustrial, as are the properties to the east and west of this parcel. The
adjacent property to the west is developed with a mini-storage facility and the properties to the east
are part of the Sherwood Commercial Center, an industrial subdivision platted in 2006.

Lots 1600 and 1800, which are currently in unincorporated Washington County, are zoned Future
Developmenl20 (FD-20) by the County because they are within the Urban Growth Boundary and
intended to be annexed to the City of Sherwood, with a current minimum lot size of twenty acres.
The properties on all sides of these parcels are zoned Light lndustrial. Some are developed
industrially and some are vacant. ln addition, Lot 1600 is adjacent to the Home Depot site which,
as discussed above, is zoned industrially but developed commercially.

1- Location 1600, 1800 and 1900

Page 2 of 4



Natural Resources
The Metro lnventory of Regionally Significant Habitat shows Class A wildlife habitat, the highest
value habitat, located on a portion of Lot 1600 (see Figure 2). The LocalWetland lnventory (LWl)
shows no wetlands located on any of the three parcels; however, a wetlands analysis will be
performed during the concept planning process to ensure that the LWI data is correct. A possible
wetland exists on Lot 1600 in the location of the Class A Wildlife Habitat.

The 1OO-year floodplain, as determined by the Federal Emergency Management Agency (FEMA),
runs in a north-south direction over the portion of Lot 1600 that is not within the UGB. As shown in
Figure 1 above, there are trees on portions of Lot 1900. No other significant natural resources
have been identified on any of these four parcels.

Allfour parcels are relatively flat, with an average slope of 0-3%. The soil types are generally loam
(Hillsboro, Quatama and Aloha Silt), which are generally well-draining and not a potential flood
hazard. The area of Class A Wildlife Habitat, depicted in Figure 2 below, coincides with the one
area of steep slopes (12-2Ùo/o). This area is also comprised of loam soils.

1900

1800
1600

oÊ
I

. ., 4..
i'i-

Figure 2- Metro Regionally Significant Habitat

Transportation
The Transportation System Plan (TSP), adopted in March 20051, is a master plan for all modes of
transportation. The TSP identifies the need for local street connectivity in the industrial areas of
Sherwood north of SW Tualatin-Shenruood Road, specifically connecting SW Pacific Highway to
SW Tualatin-Sherwood Road. Figure 3 shows the local street connectivity identified in Figure B-8

of the TSP for this portion of Sheruvood. Planned connections include a new east-west street that
connects this northern extension of Adams Avenue to SW Olds Place within the Sherwood
Commercial Center industrial subdivision to the east.

The TSP analysis identified the Adams Avenue North Extension as a necessary improvement to
mitigate forecasted circulation issues on Tualatin-Sherwood Road and Highway 99W by the year
2020.

'l
I

1

riiii

Class A
Wildlife
Habitat-
highest
value

r Adopted by the City Council March 15, 2005 (Ordinance 2005-00ô)
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Figure 3- TSP Connectivity

1
I
t
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Figure 4 shows one potential alignment for the Adams Avenue
North Extension. This potential alignment was developed by
Hopper Dennis Jellison after detailed consideration of traffic
volumes associated with the Langer project and is based on the
location of the PGE facilities (particularly large power line
towers), the existing PGE transmission facility, the need to link
existing improvements at Highway 99W and Tualatin-Sherwood
Road, and the City of Shenuood's Design and Construction
Standards for horizontal radius of the road curvature. The
proposed alignment, design and righlof-way width, as shown in
Figure 4, substantially conforms to the standards in Figure 84
of the TSP.

ProBosed Alignment

The connection of SW Adams Avenue to SW
Pacific Highway is shown in Figure 4 connects to
the existing private road serving the Home Depot
site. There is an existing traffic signal controlling
traffic at the intersection of this road and SW
Pacific Highway. The road is in two tracts, one
owned by PGE and one owned by Home Depot.
PGE has granted a perpetual access easement
over their portion of the road to Home Depot and,
conversely, Home Depot has granted a perpetual
access easement over their portion of the road to
PGE. These documents are maintained in the
Washington County Recorder's Office (document
numbers 2000067 342 and 2001 00341 S).

Parks and Historic Resources
The adopted Shenruood Parks and Recreation
Master Plan shows no parks or recreation
facilities proposed for any of these four parcels.
The City adopted the Shen¡vood Cultural
Resource lnventory as an appendix to the
Comprehensive Plan update in March 1991.2 No
historic or cultural resources are identifled on any
of these three parcels.

Public Facilities
Eight-inch sanitary sewer main lines exist along SW Tualatin-shenuood Road, along the road
providing access to Home Depot (the future connection of SW Adams Avenue to SW Pacific
Highway) and on the General Commercial site to the south (the movie theater site). A thirty-inch
storm sewer main line exists along SW Tualatin-Sherwood Road, Water main lines exist along SW
Pacific Highway, SW Tualatin-Shenruood Road, the road providing access to Home Depot, and on
the General Commercial site to the south (the movie theater site).

ì
I

2Adopted March 13, 1991 (Ordinance 91-922); Ptanning fite pA 91-'12
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This plan will guide public involvement activities during the development of the North Adams
Avenue Area Concept Plan. Public involvement is integral to the development of the concept
plan which will establish a vision and framework for how new development should occur in the
planning area. The planning area is focated southeast of Highway 99W and northeast of
Tualatin-Sherwood Road. Approximately 33 acres were added to the City's Urban Growth
Boundary (UGB) in 2002. The area will encompass industrial and/or commercial uses
supported by the North Adams Avenue extension that will provide a collector street connection
between Tualatin-Sherwood Road and Highway 99W.

The concept planning phase will also include approximately 27 acres of undeveloped Light
lndustrial zoned property. Options for rezoning some of the existing industrial to commercial or
mixed-use will also be evaluated.

Overview and Approach

Public involvement activities will be jointly carried out by the consultant team Harper Houf
Peterson and Righellis lnc. (HHPR) and the City of Sherwood, collectively referred to as the
Project Design Team. This public involvement plan lays out activities that will be completed
jointly by the Project Design Team.

A. Goal and obiectives

The goal of the public involvement plan is to produce a concept plan that addresses
community issues and concerns and meets City, Metro and state requirements. The
objectives of the public involvement plan include:

. Provide on-going opportunities for community members and stakeholders to
participate in the development of the plan

. Establish and maintain productive partnerships with individuals and organizations
affected by the plan

. Provide timely and complete information to the public and stakeholders

. Promote early involvement by public stakeholders and agencies in identifying issues
and opportunities, weighing tradeoffs and identifying a plan that can be implemented

. Maintain a record of public input and ensure that input is considered during the
planning process

Attachment 3E



B. Stakeholders

Key stakeholders fall into three categories

1) Property owners and developers within the study area
2) Businesses that currently operate within the study area
3) lnstitutional partners, such as Metro, Washington County and ODOT and

jurisdictional service providers.

C cture and decisio

The planning work will involve the following committees

1) Stakeholder Work Group (SWG) - an advisory committee comprised of property
owners, business owners, institutional partners, and developers charged with
providing input and advice to the Project Design Team and ultimately to the City
Council.

2) Planning Commission (PC) - charged with providing on-going input and guidance to
the Project Team about technical aspects of the concept plan and recommendation
to the City Council.

Final decision will be made by the City of Sherwood City Council. The Project Design
Team will make day{o-day project management and work plan decisions. Public
comment will be taken at all the SWG and PC meetings as well as at the Council
meeting when brought forward at a public hearing.

Public involvement tools and methods

A. Stakeholder lnterviews

The consultant team will interview up to twelve interested parties to identify their hopes
and concerns. The interested party interviews will also be an opportunity to gather
information about how to best engage the public in the planning process. The City will
identify interested parties to be interviewed, and the interviews will be conducted by the
consultant team via a project comment webpage.

Consultant Deliverables:
. Up to twelve interested party interviews
. Summary report

B. Stakeholder Work G uo (SWG) meetinos

The SWG is comprised of property owners, developers and institutional stakeholders.
The SWG will meet a total of two to three times during the development of the concept
plan. SWG meetings will be facilitated by HHPR. The consultant team will prepare
agendas, materials and meeting summaries. Draft materials will generally be provided to
the City of Sherwood seven days before each SWG meeting. The City of Sherwood will
secure a meeting room for each SWG meeting.

North Adams Avenue - Concept Plan
Public lnvolvement Plan

Page 2 of 3
November 14,2008 @
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Consultant deliverables :

. Agendas, meeting materials, facilitation and meeting summaries

Planninq Commission meetinqs and Hearinqs

The Planning Commission will be kept informed of the Design Team progress through
updates and workshops prior to the public hearing recommendation to the City Council.

D. Open house workshop

One open house workshop will be held during the development of the concept plan to
present project alternatives. This community meeting is an opportunity for community
members to learn about the project and provide input. The open house will be facilitated
by HHPR. HHPR will provide project maps, questionnaires and meeting summary.
HHPR will prepare an invite flyer to be mailed to property owners within 100 feet of the
project area. The City will secure meeting location.

E. Proiect web paqe

ïhe City will post information including plans, agendas and background reports on the
City's webpage.

F. Printed Media

The City will provide updates within the Sherwood Archer and Sherwood Chamber
newsletter

North Adams Avenue - Concept Plan
Public lnvolvement Plan

Page 3 of 3
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TECHNICAL MEMORANDUM

TO:

FROM:

Ben Austin, P.E., Harper Houf Peterson Righellis

Chris Maciejewski, P.E
France Campbell, E.I.T

DATE: May 8,2009

SUBJECT: Sherwood Adams Avenue North Improvements
Transportation Tech Memo #1: Existing and Future Conditions

P08232-000

The memorandum presents the results of an updated existing and future conditions analysis for
the Sherwood Adams Avenue North Improvements Project. It includes documentation of
existing facilities, documentation of applicable agency transportation standards, existing

operations analysis, future no-build operations analysis, and future operations analysis with the

Adams Avenue North extension.

This project consists of the extension of Adams Avenue from Tualatin-sherwood Boulevard to
the Home Depot access along Highway 99W. The initial project study area is shown in Figure 1'

'il'
LEGEND

@ - Stucly lntersections

---- - ProÊosed Extensi0nNO SçÀLE

99W

Figure 1: Study Area
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DKS Associates Sherwood Adams Avenue North Improvements
Existing and 2030 No-Build Conditions

May 8,2009
Page 2 of 18

Existing Facilities

The following sections discuss the existing transportation facilities in the project area, including
a review of existing pedestrian, bicycle, and motor vehicle facilities.

Pedestrian Facilities

An inventory of sidewalks along key roadways within the study area was conducted. Currently,
Tualatin-Sherwood Road has sidewalks on both sides through the study area. Highway 99W has
sidewalks on both sides until just north of the Home Depot store, where the sidewalks terminate
with the beginning of the rural highway section. Edy Road and Sherwood Boulevard also have
sidewalks near the intersection with Highway 99W in the study area.

Bicycle Facilities

To assess the adequacy of bicycle facilities within the study area, abrief field inventory of
designated bike lanes and shoulder bikeways along key roadways was conducted. There are bike
lanes in both directions along Highway 99W, Tualatin-Sherwood Road, Edy Road, and
Sherwood Boulevard through the study area. No other key study area roads have bike lanes.

Motor Vehicle Facilities

Field inventories were conducted to determine characteristics of roadways within the study area.
Data collected included posted speed limits, roadway lanes, lane configurations, and intersection
controls. These characteristics define corridor capacity and operating speeds through the street
system, which affect havel path choices for drivers in the study area. The results are listed in
Table l.

Table 1: Existing Key Study Area Roadway Characteristics

Functional
Classification

Posted Speed
Limit

Lane Shoulder
width widrh

Number
of Lanes

Highway 99W

Tualatin-Sherwood
Road

Edy Rd

Sherwood Blvd

Oregon Street

Cipole Road

Adams Road

45/55' 4

314

2/3

J

J

)

2/3

t2 6.0

35145'

40

25

35

45

35

t2

l2

l2

t2

ll
ll

6.0

6.0

6.0

1.5

1.5

2.0
u Highway 99W is posted as 45 south of Home Depot and 55 mph to the north. Tualatin-Sherwood Road is posted at

City

City

County

ciw

ODOT

County

ODOT lCity

Principal
Arterial

Collector

Arterial

Arterial

Collector

Collector

Arterial

35 mph west of Adams Avenue and 45 m¡h to the east.
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Agency Transportation Standards

Two key agency transportation standards that are required to be addressed for this project include

intersection operations/mobility standards and access management standards. An explanation of
each is given in the following sections, along with the applicable standards.

Inters ection Operations and Mobility Standards

Level of service (LOS) and volume to capacity (v/c) ratios as defined inthe 2000 Highway

Capacity Manûal|(HCM) are two measures of effectiveness (MOEs) that are used as the basis

for intersection operations and mobitity standards. Explanations of each are given below'

LOS is similar to a "report card" rating based upon average vehicle delay. Level of Service A, B,

and C indicate conditions where traffic moves without significant delays over periods of peak

hour travel demand. Level of Service D and E are progressively worse peak hour operating

conditions. Level ofservice F represents conditions where average vehicle delay exceeds 80

seconds per vehicle entering a signalized intersection and demand has exceeded capacity' This

condition is typically evident in long queues and delays. Unsignalized intersections provide

levels of service for major and minor street turning movements. For this reason, LOS E and even

LOS F can occur for a specific turning movement; however, the majority of traffic may not be

delayed (in cases where major street traffrc is not required to stop). LOS E or F conditions at

unsignalized intersections generally provide a basis to study intersections further to determine

availability of acceptable gaps, safety and traffic signal warrants.

Volume to capacity (v/c) ratio is the peak hour traffic volume at an intersection divided by the

maximum volume that intersection can handle. For example, when a v/c is 0.80, peak hour traffic
is using 80 percent of the intersection capacity. If traffic volumes exceed capacity, excessive

queues will form and will lengthen until demand subsides below the available capacity (e.9.

vehicles waiting to travel through a signalized intersection may have to wait for multiple signal

cycles). When the v/c approaches 1.0, intersection operation becomes unstable and small

disruptions can cause traffic flow to break down.

The minimum operational standard specifîed in the City of Sherwood Transportation System

Plan is LOS D2. The maximum v/c ratio specified by Washington County is 0.99 for signalized

intersections.3 The minimum operational standard for unsignalized intersections specified by

Washington County is LOS E. In the case of Highway 99W, ODOT operating performance

standards for the study area utilize a vlc ratio of 0.99 for intersections not in a town center and

1.1 for those that are.o The intersections of Highway ggWTualatin-Sherwood Road and

Highway 99WEdy Road-Sherwood Boulevard are within the Town Center limits.s Based on

recent conversations and meetings, ODOT has decided to not acknowledge the Town Center

limits without the City completing a Town Center Plan. Therefore, ODOT intends to use a

maximum v/c ratio of 0.99 for all of Highway 99W through Sherwood.

I High.oy Capacity Manual, Transportation Research Board, 2000.
2 PageS-25,City of Sherwood Transportation System Plan, March 15,2005.
3 Washington County 2020 Transportation Plan, Adopted October 29,2002, Table 5.
o 1999 Oregon Highway Plan, Amendment to Table 7, December 13, 2000.
sThis is according to the Metro Regional and Town Center Map'
(htç://www.oregonmetro.gov/index.cfin/golby.web/id:15467&x:7599901&y:629257&loclD:2l )
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Acces s Management Standards

Proper roadway access spacing is important to maintain operating characteristics and safety.
While all parcels are allowed access, it is desired that access to parcels along major roadways be

limited to side streets or consolidated. When roadway access points are located too frequently
along a roadway, safety and roadway capacity are diminished. Access management practices can
help roadways operate more efniciently and include closure, consolidation, or relocation of
accesses. It is best to incorporate appropriate access spacing practices upon initial development
or redevelopment to limit the amount of management required in the future.

The ODOT access management standards, as defined in OAR 734-OSl, call for minimum
distances between access points on the same side of statewide highways. The standards vary
depending on posted speed on the roadway. Highway 99W is a 45 mph statewide highway that
meets ODOT access spacing standards for all roadway intersections and driveways located along
the highway within the study area. Additional access spacing standards for study area roadways
are identif,red in the Sherwood TSP and are included in Table 2.

Table 2: Access Management Standards

Minimum Access Maximum Access
ODOT

- Statewide Highway (45 mph)

Washington

- Arterial

- Collector

City of Sherwood'

- Arterial

- Collector

1,000

400
"Source: Oregon Highway Plan, Table 13, ODOT (1999)
bsource: Washington County Community Development Code, Article V. Section 0l-8.5.8
'Source: SherwoodTSP Table 8-12

HCM Delay vs. Micro-Simulation Delay

Agency delay standards are based on the results of a HCM analysis. However, the HCM
methodology treats intersections as isolated nodes that are not impacted by operations at other
nearby intersections. The project study area includes seven intersections along Tualatin-
Sherwood Road that, under peak hour traffic conditions, experience excessive vehicle queuing
impacts that significantly increase driver delay. Therefore, the HCM delay is not an accurate
measure of the true intersection delay. While agencies do not have adopted standards for micro-
simulation delay, the micro-simulation delay can give a more accurate picture of congestion.
Therefore, the intersection operations analysis for this study reports both HCM and micro-
simulation delay.

990

600

100

600

100
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Existing Intersection Operations

The existing intersection operations analysis includes a summary of the existing study
intersection volumes and an analysis of the existing intersection operations.

Existing Volumes

An inventory of peak hour traffic conditions was performed in the fall of 2008. Eleven study

intersections within the study area were selected for focused analysis in order to address areas of
concern along major roadways and to monitor impacts of potential built-out within the Concept

Plan area. During the AM peak hour (7:00 to 9:00 a.m.) and the PM peak hour (4:00 to 6:00

p.m.), turn movement counts were conducted at the study intersections. The count data was then

used as a basis for evaluating traffic performance at the study intersections for existing PM peak

hour conditions. The existing AM and PM peak hour traffic volumes at study intersections are

shown in Figure 2.

The traffic volumes were compared to year 2006 historic data in the study area documented in
the I-5 to 99W Connector Project6. Current traffic volumes were found to have decreased

significantly during the PM peak hour on Tualatin-Sherwood Road in the westbound direction,
with reductions up to 300 vehicles per hour. While these reductions in traffic volume could be a

result ofday-to-day or seasonal fluctuation, they could also be the result ofdecreased traffic
volumes in the area due to current economic conditions or they could reflect driver route changes

to other less congested corridors.

Existíng Operations

The 30th highest hour intersection volumesT were used to determine the existing study
intersection operating conditions based on the HCM methodology for signalized and

unsignalized intersections. The results of this analysis are listed in Table 3 for the AM peak hour

and Table 4 for the PM peak hour. As listed, each of the signalized study intersections meets

mobility standards during both the AM and PM peak hour, with the exception of Highway
ggWTualatin Sherwood Road. If ODOT applies a standard v/c ratio of 0.99, the intersection of
Highway ggWTualatin Sherwood Road fails under existing conditions. The unsignalized
intersections of Tualatin-Sherwood Road/Gerda Lane and Tualatin-Sherwood Road/Adams
Avenue fail to meet LOS standards due to the side-street movements.

The micro-simulation results for the study intersections indicate a few locations where particular
traffic movements are over capacity, which cause signif,rcant increased to driver delay. During
the AM peak hour, the eastbound approach of Tualatin-Sherwood Road (Roy Rogers Road) at

Highway 99W experiences trafhc signal cycles that fail to clear all of the queued vehicles.
During the PM peak hour, westbound traffic volumes on Tualatin-Sherwood Road approaching
Highway 99W queue back through the Shopping Center signal and significantly increases driver
delay.

6 I-5 to 99W Connector Project: Baseline Transportation Conditions Report, David Evans and Associates and DKS

Associates, April 2007.
7 30ù Highest Hour Volumes (30th HHVs¡ are used to account for seasonal trends in traffic pattems. . A seasonal

adjustment factor of 1.09 was applied to Highway 99W through volumes based on local traffic trends and ODOT
procedures for calculating a seasonal adjustment factor.
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Table 3: 2008 Existing Intersection Performance (AM Peak Hour)

Intersection

HCM
Delay
(sec)

Simulation
Delay (sec)

LOS vlc
Ratio

MOEs

Standard

intersections

Highway 99WCipole Rd

Highway 99W/Home Depot

Highway 99WÆualatin-
Sherwood Rd

Highway 99W/Edy Road/
Sherwood Blvd

Tualatin-Sherwood Rd/Shopping
Center

Tualatin-Sherwood Rd/Baler Wy

Tualatin-Sherwood Rd/Oregon St

Tualatin-Sherwood Rd

-U Intersections

Tualatin- Sherwood Rd/Adams
Ave

ODOT vlc<0.99

ODOT vlc <0.99

ODOT v/c < 0.99*

ODOT vlc<0.99*

County

County

County

vlc <0.99

vlc 10.99

v/c < 0.99

vlc <0.99

Tualatin-Sherwood Rd/Gerda Ln County LOS E

Rd/Galbreath Rd LOS E

Sienalized intersection:

HCM Delay = Average Intersection Delay (sec.)

Simulation Delay : Simulation Average Intersection
Delay (sec.)

LOS: Level of Service

V/C : Volume-to-Capacity Ratio

Bold values do not meet standards.
* The v/c ratio standard for Highway 99W in the Sherwood Town Center is being discussed by ODOT, Metro, and

the City to determine if a standard of l.l should apply

County LOS E

Unsienalized intersection:

HCM Delay = Critical Movement Approach Delay (sec.)

Simulation Delay : Simulation Critical Movement
Approach Delay (sec.)

LOS: Major Street LOS/Minor Street LOS

V/C : Critical Movement Volume-to-Capacity Ratio

31.3

7.8

59.0

52.2

11.3

9.8

31.5

9.3

25.7

6.3

55.6

>100

10.9

12.4

44.3

12.5

c

A

E

D

B

A

c

A

0.90

0.72

0.81

0.94

0.47

0.43

0.79

0.71

>100

76.3

11.6

57.2

18.5

4.3

D/F

BIF

A/B

1.00

0.66

0.18
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Table 4: 2008 Existing Intersection Performance with 30th HV (PM Peak Hour)

Intersection

HCM
Delay
lsec)

Simulation
Delay (sec)

LOS vlc MOEs

Ratio Agency Standard

-S intersections

Highway 99WCipole Rd

Highway 99WÆIome Depot

Highway 99WÆualatin-
Sherwood Rd

Highway 99WÆdy Road/
Sherwood Blvd

Tualatin-Sherwood Rd/Shopping
Center

Tualatin-Sherwood Rd/Baler Wy

Tualatin-Sherwood RdiOregon St

Tualatin-Sherwood Rd

Intersections

Tualatin-Sherwood Rd/Adams
Ave

Tualatin-Sherwood Rd/Gerda Ln

Rd/Galbreath Rd

Sienalized intersection:

HCM Delay: Average Intersection Delay (sec.)

Simulation Delay = Simulation Average Intersection
Delay (sec.)

LOS = Level of Service

V/C = Volume-to-Capacity Ratio

County LOS E

County LOS E

LOS E

Unsignalized intersection:

HCM Delay: Critical Movement Approach Delay (sec.)

Simulation Delay : Simulation Critical Movement
Approach Delay (sec.)

LOS = Major Street LOS/Minor Street LOS

V/C : Critical Movement Volume-to-Capacity Ratio

ODOT v/c < 0.99

ODOT v/c < 0.99

ODOT v/c < 0.99

ODOT vlc <0.99

County

County

County

vlc <0.99

vlc < 0.99

vlc <0.99

vlc <0.99

values do not meet standards.
* The v/c ratio standard for Highway 99W in the Sherwood Town Center is being discussed by ODOT, Metro, and
the City to determine if a standard of L I should apply.

28.7

14.1

70.1

41.0

16.6

12.9

22.2

14.8

c

B

E

D

B

B

c

B

0.89

0.81

1.00

0.85

0.45

0.57

0.76

0.69

60-5

30.1

19.2

61.6

35.9

19.5

39.7

21.8

>100

32.5

10.1

20.0

18.2

4.0

BIF

B/D

A/B

0.50

0.53

0.09
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Future No-Build Operations

Future operations analysis was performed for the study intersections under the no-build scenario,

which assumes the completion of financially constrained roadway improvements but does not

include the extension of Adams Avenue to the north" In addition, the lands with the Concept Plan

area for the project were assumed to develop under existing zoning. The planned roadway

improvements include:

. Signalization of Tualatin-Sherwood Road/Adams Avenue

. Conversion of Tualatin-Sherwood Road/Baler Way to right-in/right-out and signal

removal
. Widening of Tualatin-Sherwood Road and Roy Rogers Road to S-lanes from Teton

Avenue to west of Highway 99W (tapers to three lanes east of Borchers Drive)
. Completion of the Adams Avenue South Extension from Oregon Street to Century Drive
. Intersection geometric, turn lane, and signal phasing improvements at Highway

99WÆualatin-Sherwood Road
. Completion of the l24th Avenue extension from Tualatin-Sherwood Road to Tonquin

Road
. Widening of Tonquin Road to 3-lanes
. Signalization of Tualatin-Sherwood Road/Gerda Lane

The existing zoning of the lands within the City of Sherwood in the Concept Plan area is light
industrial. The Concept Plan area outside of the City limit is zoned for rural density (e.g., one

home per 20 acres). The Metro 2030 travel demand model includes approximately 150 non-

retail employees in the Concept Plan area, which is equivalent to a floor-area-ratio (FAR) of 0'30

for the lands not restricted by the BPA easements. Therefore, the base Metro forecast for the

area represents a reasonable build-out of existing zoning.

The following sections include a summary of the future intersection volume forecasting and the

resulting intersection operations.

Future Volumes

Future year 2030 turning movement volumes were estimated for the study intersections using the

travel demand model developed by Metro, Washington County, and the I-5 to 99W Connector
Project team. To further refine the forecasts, a sub-area model was developed for the study area

that includes all public streets and utilizes HCM node delays for trip assignment in order to

evaluate changes in circulation and traffic control. The boundaries for the sub-area model include

Highway 99W to the northeast, Roy Rogers Road to the northwest, Oregon Street to the

southeast, Sherwood Boulevard/Edy Road to the southwest, and Cipole Road to the east.

Calibration was performed on the enhanced 2005 base year model using the existing 30th highest

hourly volumes (30th HV) at the study intersections. A future year 2030 sub-area model was then

developed by coding the planned improvements into the model network re-assigning the 2030

Metro model trip tables. The 2030 future year volumes were then estimated by a post-processing

methodology that includes adding the growth increment between the 2005 base year and 2030

future year models for each turn movement to the 2008 existing year 30th HV. The future

volumes under the future no-build scenario are shown in Figure 3.
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Future Operations

The traffic volumes forecasted for the 2030 No-Build Scenario were used to analyze operating
conditions at the study intersections. The results of this analysis are listed in Table 5 for the AM
peak hour and Table 6 for the PM peak hour. As shown in the tables, operating standards are
exceeded at Highway 99WCipole Road and Highway 99WÆdy Road/ Sherwood Blvd during
the AM and PM peak hours.

There are three main differences between the future and existing operations. First, the Highway
99WCipole Road and Highway 99WÆdy Road/ Sherwood Blvd intersections were not failing
under existing operations but are expected to fail in the future. Second, the intersections of
Tualatin-Sherwood Road/Adams Avenue and Tualatin-Sherwood Road/Gerda Lane were failing
under the existing conditions, and no longer fail in the 2030 No-Build scenario; this is because
the intersections will be signalized and also because of the Tualatin-Sherwood Road widening.
Third, the intersection of Highway 99WTualatin-Sherwood Road was failing under existing PM
peak conditions but would no longer fail in the future due to roadway widening, additional turn
lanes, and in improved signal phasing. Significant increases in vehicle delay and v/c ratios were
found at the majority of study intersections due to future growth.

The simulation delay attained from micro-simulation runs holds distinctly different results due to
corridor congestion. Both Highway 99W through the study area and Tualatin-Sherwood Road
from Highway 99W through Adams Avenue would experience substantial congestion with
average vehicle delays well above acceptable levels.
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Table 5: 2030Intersection Performance without Adams Ave Extension (AM Peak Hour)

HCM
Delay
(sec)

Intersection
Simulation
Delay (sec)

LOS vlc MOEs

Ratio Agency Standard

intersections

Highway 99W/Cipole Rd

Highway 99WÆIome Depot

Highway 99W/Tualatin-Sherwood
Rd

Highway 99WÆdy Road/
Sherwood Blvd

Tualatin-Sherwood Rd/Shopping
Center

Tualatin-Sherwood Rd/Adams Ave

Tualatin-Sherwood Rd/Gerda Ln

Tualatin-Sherwood Rd/Oregon St

Tualatin-Sherwood Rd

Intersections

Tualatin-Sherwood Rd/Baler Wy

C Rd/Galbreath Rd

Sisnalized intersection:

HCM Delay = Average Intersection Delay (sec.)

Simulation Delay: Simulation Average Intersection Delay
(sec.)

LOS : Level of Service

V/C = Volume-to-Capacity Ratio

Bold

County LOS E

LOS E

Unsienalized intersection:

HCM Delay: Critical Movement Approach Delay (sec.)

Simulation Delay = Simulation Critical Movement
Approach Delay (sec.)

LOS = Major Street LOS/Minor Street LOS

V/C = Critical Movement Volume-to-Capacity Ratio

ODOT v/c < 0.99

ODOT

ODOT

ODOT

County

County

County

County

v/c S 0.99

vlc <0.99

vlc <0.99

vlc < 0.99

vlc 50.99

v/c < 0.99

vlc < 0.99

vlc < 0.99

F

B

D

E

c

c

A

B

A

74.4 >1 00 1.03

>100

18.0

52.4

54.6

7.9

>1 00

l.l5
0.80

0.98

0.66

0.89

0.54

0.78

0.54

23.0

30.4

4.3

18.9

4.4

25.6

>1 00

11.5

22.8

6.7

13.3

16.1

10.3

9.9

A/B

A/C

0.55

0.27
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Table 6: 2030Intersection Performance without Adams Ave Extension (PM Peak Hour)

Intersection

HCM
Delay
(sec)

Simulation
Delay (sec)

LOS vlc MOEs

Ratio Asency Standard

-S lntersectrons

Highway 99WiCipole Rd

Highway 99WÆIome Depot

Highway 99WlTualatin-Sherwood
Rd

Highway 99W/Edy Road/
Sherwood Blvd

Tualatin-Sherwood Rd/Shopping
Center

Tualatin-Sherwood RdiAdams Ave

Tualatin-Sherwood Rd/Gerda Ln

Tualatin-Sherwood Rd/Oregon St

Tualatin-Sherwood Rd

.U Intersections

Tualatin-Sherwood Rd/Baler Wy

Rd/Galbreath Rd

Sienalized intersection:

HCM Delay: Average Intersection Delay (sec.)

Simulation Delay: Simulation Average Intersection Delay
(sec.)

LOS : Level of Service

V/C : Volume-to-Capacity Ratio

values do not meet standards.

ODOT

ODOT

ODOT

ODOT

County

County

County

County

vlc 0.99

County LOS E

LOS E

Unsienalized intersection:

HCM Delay: Critical Movement Approach Delay (sec.)

Simulation Delay : Simulation Critical Movement
Approach Delay (sec.)

LOS = Major Street LOS/Minor Street LOS

V/C : Critical Movement Volume-to-Capacity Ratio

.99s0vlc

v/c < 0.99

vlc <099

vlc 30.99

vlc <0.99

vlc <0.99

vlc <0.99

v/c < 0.99

>100

19.7

>100

>100

>100

40.2

27.3

34.5

12.0

F

c

E

F

c

B

B

B

A

1.29

0.88

0.93

1.08

0.74

o.71

0.64

0.85

0.67

84.0

92.5

25.7

61.2

23.O

17.5

13.7

18.0

9.1

13.2

20.7

19.2

>100

A/B

A/C

0.57

0.32
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Future Operations with Adams Avenue North Extension

Future 2030 forecasting and operations analysis was performed for a scenario that includes the
Adams Avenue North extension between the Tualatin-Sherwood Road/Adams Avenue
intersection and the Home Depot access to Highway 99W. The financially constrained roadway
improvements that were included in the future no-build scenario and the base land use for the
Concept Plan area were maintained for this scenario.

Future Volumes with Adams Avenue North Extension

The forecasted traffic volumes that were estimated are shown in Figure 4. With the addition of
the Adams Avenue North Extension, a portion of traffic moves between Tualatin-sherwood
Road and Highway 99W to utilize Adams Avenue and avoid the congested intersection of
Highway 99WlTualatin-Sherwood Road. During the AM Peak hour, approximately 500 vehicles
would use Adams Avenue North. During the PM peak hour, approximately 700 vehicles use
Adams Avenue North.

Future Operations with Adams Avenue North Extension

In addition to the volume analysis, study intersection operations were analyzed and are
summarized in Table 7 for the AM peak hour and Table 8 for the PM peak hour. As shown in the
tables, operating standards are exceeded at Highway ggWCipole Road in AM and PM peak
hours.

The future operations are consistent with the no-build scenario, with Highway ggWCipole Road
and Highway 99WEdy Road/ Sherwood Blvd failing to meet operating standards with and
without the Adams Avenue north extension. Traffic operations at Highway ggWCipole Road
did slightly improve with the Adams Avenue North Extension.

The micro-simulation delay is fairly consistent with the no-build scenario, as study intersections
do not show major differences in average vehicle delay. As with the no-build scenario, the
Highway 99W and Tualatin-Sherwood Road corridors continue to be over-capacity with
excessive queues creating additional vehicle delays at upstream intersections.
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Table 7z 2030Intersection Performance with Adams Ave Extension (AM Peak Hour)
HCM
Delay
lsec)

Intersection
Simulation
Delay (sec)

LOS vlc MOEs

Ratio Agency Standard

-S intersections

Highway 99W/Cipole Rd

Highway 99WAdams Ave

Highway 99WÆualatin-Sherwood
Rd

Highway 99WÆdy Road/
Sherwood Blvd

Tualatin-Sherwood Rd/Shopping
Center

Tualatin-Sherwood Rd/Adams Ave

Tualatin-Sherwood Rd/Gcrda Ln

Tualatin-Sherwood Rd/Oregon St

Tualatin-Sherwood Rd

Intersections

Tualatin-Sherwood Rd/Baler Wy

Rd/Galbreath Rd

Signalized intersection:

HCM Delay: Average Intersection Delay (sec.)

Simulation Delay = Simulation Average Intersection Delay
(sec.)

LOS: Level of Service

V/C : Volume-to-Capacity Ratio

Bold values do standards.

County LOS E

LOS E

Unsisnalized intersection:

HCM Delay: Critical Movement Approach Delay (sec.)

Simulation Delay : Simulation Critical Movement
Approach Delay (sec.)

LOS = Major Street LOS/Minor Sheet LOS

V/C : Critical Movement Volume{o-Capacity Ratio

ODOT

ODOT

ODOT

ODOT

County

County

County

County

vlc 10.99

v/c < 0.99

vlc 50.99

vlc <0.99

v/c 5 0.99

vlc <0.99

vlc <0.99

vlc <0.99

vlc <0.99

>100

33.8

52.1

71.3

17.6

28.1

3.7

19.3

3.1

1.12

0.85

0.96

1.03

0.62

>100

F

c

D

E

B

c

A

B

A

49.8

12.O

>1 00

21.2

51.8

9.6

22.2

5.8

0.83

0.53

0.79

0.52

13"7

15.3

12.9

6.9

A/B

A/C

0.52

0.26
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Table 8: 2030Intersection Performance with Adams Ave Extension (PM Peak Hour)

Intersection

HCM
Delay
(sec)

Simulation
Delay (sec)

LOS vlc MOEs

Ratio Asencv Standard

intersections

Highway 99W/Cipole Rd

Highway 99W/Adams Ave

Highway 99WTualatin- Sherwood
Rd

Highway 99W/Edy Road/
Sherwood Blvd

Tualatin-Sherwood Rd/Shopping
Center

Tualatin-Sherwood RdiAdams Ave

Tualatin-Sherwood Rd/Gerda Ln

Tualatin-Sherwood Rd/Oregon St

Tualatin-Sherwood Rd

-U Intersections 92.O

Tualatin-Sherwood Rd/Baler Wy

Rd/Galbreath Rd

Sisnalized intersection:

HCM Delay: Average Intersection Delay (sec.)

Simulation Delay: Simulation Average Intersection Delay
(sec.)

LOS : Level of Service

V/C : Volume-to-Capacity Ratio

Bold values meet standards.

County LOS E

LOS E

Unsienalized intersection:

HCM Delay: Critical Movement Approach Delay (sec.)

Simulation Delay = Simulation Critical Movement
Approach Delay (sec.)

LOS: Major Street LOS/Minor Sheet LOS

V/C : Critical Movement Volume-to-Capacity Ratio

ODOT vlc <0.99

ODOT

ODOT

ODOT

County

County

County

County

v/c < 0.99

v/c < 0.99

vlc 50.99

vlc < 0.99

vlc <0.99

vlc <0.99

v/c < 0.99

vlc <0.99

87.4

40.5

55.4

81.0

19.4

29.1

11.3

19.9

7.4

>100

37.1

98.3

>100

56.7

69.2

21.9

34.1

10.2

F

D

E

F

B

c

B

B

A

1.07

1.27

0.98

0.97

0.64

0.74

0.63

0.86

0.64

12.8

16.6

9.8

>1 00

A/B

A/C

0.52

0.25
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Progression Analysis

In addition to the intersection operations analysis presented in the previous sections, ODOT also
requires a corridor progression analysis to assure travel times and corridor through capacity will
be maintained. To establish a baseline for the alternatives analysis, a traffic signal progression
analysis was conducted for the Highway 99W corridor section that includes the following
signalized and coordinated intersections:

Highway 99WÆIome Depot

Highway 99WTualatin-Sherwood Road

Highway 99WSherwood Boulevard-Edy Road

The signal analysis progression analysis is based on the 2008 existing and 2030 future no-build
traffic signal system operations during both the AM peak hour and the PM peak hour. The
through traffic bandwidths (i.e., the window of time where a platoon of vehicles can travel
through all three signals without stopping) along Highway 99W in the study corridor for the
2008 Existing and 2030 fi¡ture no-build conditions are shown in Table 9.

The through traffic bandwidths shown in Table 9 were used to determine the study area corridor
progression volume to capacity (V/C) ratiost. These maximum bandwidths assume that each
signal reaches its maximum initial phase time, which is the worst case scenario.

Table 9: Signal Progression Bandwidths on Highway 99W

PM Peak

Scenario
Southbound
BW VIC

2008 Existing

2030 without Adams Ave Ext.

2030 with Adams Ave Ext.

20 3.41

2t 3.69

2t 3.50

BW = Traffic bandwidth
V/C : Corridor progression volume to capacity ratio

As shown in Table 9, the corridor progression volume to capacity ratio is above 1.00 for many of
the existing and future time periods, indicating that there is not enough bandwidth to efficiently
serve existing and projected traffic volumes in the coordinated system.

The critical intersection in the study corridor (the intersection carrying the highest through
volume per lane) is the Highway ggWlHome Depot intersection. The intersections in the study
corridor had a common cycle length of 120 seconds. Adequate pedestrian timing was provided at
the intersections where appropriate

AM Peak

Northbound
BW VtC

Southbound
BW VIC

Northbound
BW VIC

30

29

22

2.tt
2.43

3.00

30

30

30

0.74

0.93

0.82

l8
t8
t8

1.67

2.24

1.93

8 ((Volume/Saturation Flow Rate)*(Cycle Lengttr/Arterial Bandwidth))
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lntersection Traffic Gounts
lntersection Operational Analysis Worksheets
Progression Time-Space Diagrams
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Comments:

Type of peak hour being reported: System Peak Method for determining peak hour: Total Entering Volume

Report generated on 111'l'1DA0810:18 AM SOURCE: Quality Counts, LLC (http://www.qualitycounts.net)



LOCATION: Hwy 99W - Tualatin
CITY/STATE: Sherwood. OR

Sherwood Rd QC JOB#: 10393705
ÐATE:1115/2008
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LOCATION: Shopping Center - Tualatin Sherwood Rd
CITY/STATE: Sherwood. OR

QCJOB#:10393707
DATE: 11l5l2OO8
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Comments:

Type of peak hour reported: System Peak Method for determ¡ning peak hour: Total Entering Volume

Report generated on 1111'1120O810: lB AM SOURCE: Quality Counts, LLC (http://www.qualitycounts.net)



LOCATION: Baler Way - Tualatin Sherwood Rd
CITY/STATE: Sherwood. OR

QCJOB#:10393709
DATE: 11l5l20OB
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Comments:

Type of peak hour being reported: Peak Method for determ¡ning peak hour: Total Entering Volume

Report generated on 1111112008 10:18 AM SOURCE: Quality Counts, LLC (http://www.qual¡tycounts.net)



LOCATION: Adams Ave - Tualatin Shen¡¡ood Rd
GITY/STATE: Sherwood. OR

QCJOB#:10393711
DATE: 1115/2008
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Comments:

of hour being reported: Sylem Peak Method for determ¡n¡ng peak hour: Total Entering Volume

Report generåted on 1'11111200810:18 AM SOURCE: Quality Counts, LLC (http://www.qualitycounts.net)



LOCATION: Gerda Ln - Tualatin Sherwood Rd
CITY/STATE: Sherwood. OR

QG JOB#: 10393713
DATE:1'l15/2008

52

I
24

¿

1.00 95

t
27

Peak-Hour: 7:10 AM - 8:10 AM
Peak 1S-Min: 7:35 AM - 7:50 AM

_J,l'
4.2

îL-__i
1

I L 0.0

I
544 a50 , t 45a564

14.0 a 0.0 J
5.3+ U

5.0 Ò 0.0 1

1. 8.9 +12.1

J 12.4

f 0.0 Ò 7.0

0.89 981 a 0.90 a 518 0.90

103s+ 4 'ù f 1 11011-l

-J

I
2

t
Þ

t
0

?
J

t
5
r
l_

_l .ìt lrQualìty Counts 0.0 0.0 r
+

0.0 60.0

1 _J, . ,.l

-u1,,
L-

) t

'äo-tr t t
1 î

+i-_

-J t_ ...,
+

t.otr
,retoo -l tr t a

-l t- -l I r!l ,,!!

5.M¡n Count
Period

Beqinning At

Gerda Ln
(Northbound)

Gerda Ln
(Southbound)

Tualatin Sherwood Rd
fEastboundl

Tualatin Shêrwood Rd
(Westbound)

Total
Hourly
Tôtâlsleft Thrrr R¡ôht lêft Thru Rioht I Left Thru Rioht U lêfi Thrir R¡Oht I

/:UU AM
7:05 AM

u U u U

0 0 00
0 0 20
0000

4 ðU
72

1 U

5 10
0
0

40
38

3U
30

1JU
119

7:1O AM
7:15 AM
7:20 AM
7:25 AM
7:30 AM

m:3-5ñ--
I r:a0 nu
l. 7:tl5AM

7:50 AM
7:55 AM
8:00 AM
A.N5 AM

0
0
0
0

0
0
0

0
0
'|

0
0

0
0
0
0

1

6
2

0
0
0

3
1

2

0
0
0

o

2
7
0
3
4

58
91
87
76
79

0
0
0
0
0

0
0
0
0
0

â94
t, 84
I OC¡

00r0
ln.

0
0
0

37
34
4ø

6
4
3
4

0
0
0
0

98
145
133
134
132

:fr+FÏ=
'r.46
{À¿1, . ,:

1648
1643
r 656

1

0
0
n

0
0
0
n

1

0
0
o

0
0
0
o

2
3
1

5

0
0
0
0

2
2
2

0
0
0

50
2
2
3
4
2
1

2
1

1

3

0
0
0
0
0
0
0
0
0
o

1

I
2
3
5
3
7
2
4
5

0
0
0
0
0
0
0
0
0
0

4
7
4
6

89
81
75
âA

0
1

0
1

0
0
0
o

1

0
0
0

52
41
37
44

5
4
6
3

0
0
0
0

157
139
125
1a)

8:10 AM
8:15 AM
8:20 AM
8:25 AM
8:30 AM
8:35 AM
8:40 AM
8:45 AM
8:50 AM
8:55 AM

0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0

0
1

0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0

1

4
3
3
0
9

6
4
5
7

62
76
63
57
55
45
49
62
<o

43

0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
'l

50
31
54
44
29
54
?o

40
67
40

5
2
3
I
1

1

4
0
3
1

0
0
0
0
0
0
0
0
0
0

124
123
128
126
101
107
107
109
139
100

1 682
1660
1655
1647
161ô
1574
1 535
1478
1 460
'142'l

PeaK 15-Mrn
Flowrates

Northbound Eastbound Total
Left Thru R¡oht I êft Thftr Ridhf Left Thru Rioht U I êft Thru R¡dht

All vehrcles
Heavy Trucks
Pedestrians

Bicycles
Railroad

Sfôññêri Rr r<êc

4
0

U

0
0

4
4

12 4
0
4

I
24
16

0 ö
0

U52
0

1 1Uö
56

0

0
0

600
64

0

2E
12

0 'tó44

160
4

Comments:

Type of peak hour being reported: System Peak Method for determining peak hour: Total Entering Volume

Report generated on 1111112008 '10:18 AM SOURCE: Quality Counts, LLC (http://www.qualitycounts.net)



LOCATION: Oregon St - Tualatin Sherwood Rd
CITY/STATE: Sherwood, OR

QC JOB#: 10393715
DATE: 11l5l2OO8
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Comments:

Type of peak hour being reported: System Peak Method for determining peak hour: Total Enter¡ng Volume

Report generated on 111111200810:18 AM SOURCE: Quality Counts, LLC (http://www.qualitycounts.net)



LOCATION: Cipole Rd - Tualatin Sherwood Rd
CIW/STATE: Shen¡¡ood. OR

QC JOB #: 10393717
DATE: l115/2008
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Comments:

Type of peak hour being reported: System Peak Method for determining peak hour: Total Entering Volume

Report generated on'1111112008 10:18 AM SOURCE: Quality Counts, LLC (http://www.qualitycounts.net)



LOCATION: Cipole Rd - Cipole Rd
GIW/STATE: Shenrood, OR

QGJOB#: 10393719
DATE:11/5/2008
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Comments:

Type of peak hour being reported: System Peak Method for determining peak hour: Total Volume

Report generated on 1111112008 10:18 AM SOURCE: Quality Counts, LLC (http://www.qualitycounts.net)



LOCATION: Edy Rd - Hwy 99W
CITY/STATE: Sherwood. OR

QC JOB #: 10396127
DATE:11118/2008
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Comments.

Type of peak hour reported: User-Defined Method for determin¡ng peak hour: Total Enter¡ng Volume

Report generated on 1'1121120082:41 PM SOURCE: Quality Counts, LLC (http://www.qual¡tycounts.net)



LOCATION: Hwy 99W - Cipole Rd
CITY/STATE: Sheruood, OR

QC JOB #t 10393702
DATE: 111512008
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Type of peak hour being reported: System Peak Method for determ peak hour: Total Entering Volume

Report generated on 1'lh0l2008 5:19 PM SOURCE: Quality Counts, LLC (http://www.qualitycounts.net)



LOGATION: Hwy 99W -- Home Depot Dwy
CITY/STATE: Sherwood. OR

QCJOB#:10393704
DATE: 111512008

,o'rlo.J *u
l+l-.lrl
I z't 'tstz zz Ilr. ul

Peak-Hour:4:45 PM - 5:45 PM
Peak l5-Min: 5:15 PM - 5:30 PM

1.8 5.8

--Jï ï'l'[-43 t24 t | 22Ç101 2.3 a 0.0 ,
0.0 a

0.0 + 0.0 I

L 4.5 a 4.0

ã r so.o

c 2.6Ò 7.7

1.00 2+ 0.95 +2 0.79

58 .32 I I 77+ 78-ltÅï[
zooepl]oso

-JL
,ä0-t t-
_J t_

-k 
^-"

'r&4oo_lI

-l

-Jt
t
1

t
J.t
t

5.7
r-
L

Quality Counts 0.0 6.0

+
1.6

-J0,, L
rri}rr

{e)
lr f

t
t
c

1__
_l

-J

f-
t_

ta-

'l
--l II 'ì 111tr + t_l t t-

5-M¡n Count
Period

Bêdinnino At

Hwy 99W
(Southbound)

Home Depot Dwy
(Eastbound)

Home Depot Dwy
lWestbound)

Total
Hourly
Totelslaft Thr" F¡ iõ hf lêft Th?il R¡dhf lêft Thru R¡dht Lèft Thru R¡oht t

4:UU I'M
4:05 PM
4:10 PM
4:15 PM
4:20 PM
4:25PM
4:30 PM
4:35 PM
4:40 PM

tt
0
0
3
'l

1

4
1

1

ö5
69
81
69
90
63
69
71
76

4
2
4
o
5
2
6
2
4

u
0
0
0
0
0
1

0
0

ó ]Jö U U

215510
214210
117500
112800
113711

1013211
217410
3 165 0 0--T---ì75---î--r
313310
420340
014730
517340
0 153 2 0

1

3
0
0
1

0
4
0
4

o
0
0
0
1

0
0
0
0

2
0
0
3
1

2
5
3

0
0
0
0
0
0
0
0
0

2
10

4
7
4
o
5
I

U

0
0
0
0
,|

0
0
0

U

2
0
0
0
I
1

1

0

U

0
0
0
0
0
0
0
0

ìz49
238
240
258
237
213
237
262
264

4:45 PM
4:50 PM
4:55 PM
5:00 PM
5:05 PM
5:10 PM

f-,sT6Þm-
I 5¿d Ptt¡
t 6:2bÞM_-

5:30 PM
5:35 PM
5.¿0 pM

0
6
3
2
1

1

67
75
59
71
72
79

6
2
2
4

11

4

0
2
1

0
0
1

1

2
0
6
3
5

0
0
0
0
0
1

1

o
4
2
1

1

o
0
0
0
0
0

6
6
2
7
6
I

1

0
0
0
0
0

0
1

4
3
I
2

0
0
0
0
0
0

258
237
286
245
277
257

?979
2975
3014

3162
3157
?1rÁ

0
z
1
n

e00
t4'l
L7,

rg
10.n R

I
0
I

0
0
o

1
q
â

I

I
¡

ç
1'{
l¡.

E
0
.o

3 ',f:t,l.3 .,t

t,

l'
I

1

0
'l

87
70
60

5
3
2

0
0
2

2
1

4

146
175
147

2
1

1

0
0
0

5
0
ô

0
0
I

3
2
I

0
0
fì

6
3
Â

1

0
o

0
2
2

0
0
o

?58
257
231

5:45 PM
5:50 PM
5:55 PM

3
3
1

59
72
53

3
3
2

0
0
lì

165
117
199.

1

1

o

0
0
o

0
1

'l

0
0
0

0
0
0

3
4
2

0
0
0

0
1

1

0

0

236
204
tql

3102
3069
2C74

Peak 15.M¡n
Flowrates

Northbound Southbound Westbound TotalLeft Thru R¡oht U lêff Thrrr f,l¡dhf I êft ThrU R¡dht Left Thru Rioht
Ail Vehictes

Heavy Trucks
Pedestriâns

Bicycles
Railroad

qlônnê.l Rr rcê<

20 91ti tru
0440

0

4 12 2UöU ö
00 28

0

6
0

0
0
0

36
0

0 100 U

0
0

2ö
0

U

4
s¿t ¿

76
0

Comments;
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LOCATION: Hwy 99W - Tualatin Sherwood Rd
GITY/STATE: Sherwood, OR

QC JOB#: 10393706
DATE: 11l5l2OO8
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Type of peak hour being reported: System Peak Method for determining peak hour: Total Entering Volume
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LOCATION: Shopping Center - Tualatin Sherwood Rd
GITY/STATE: Shenruood. OR

QC JOB#: 10393708
DATE:11/5/2008
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Type of peak hour reported: System Peak Method for determining peak hour: Total Entering Volume

Report generated on 1111012O08 5:19 PM SOURCE: Quality Counts, LLC (http://www.qual¡tycounts.net)



LOCATION: Baler Way - Tualatin Shen¡vood Rd
CITY/STATE: Sherwood, OR

QC JOB #: 10393710
DATE: 111512008
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Comments.

Type of peak hour being reported: System Peak Method for determ¡ning peak hour: Total Entering Volume

Report generated on 1111012008 5:'19 PM SOURCE: Quality Counts, LLC (http://www.qualitycounts.net)



LOCATION: Adams Ave - Tualatin Sherwood Rd
CITY/STATE: Sherwood. OR

QC JOB #: 10393712
DATE: 111512008
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Comments.

Type of peak hour being reported: System Peak Method for determining peak hour: Total Entering Volume

Report generated on 1'111012008 5:19 PM SOURCE: Quality Counts, LLC (http://www.gual¡tycounts.net)



LOCATION: Gerda Ln - Tualatin Shenrood Rd
CIilSTATE: Shen¡¡ood. OR

QC JOB #: 1O393714
DATE:11/5/2008
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Comments:

Type of peak hour being reported: System Peak Method for determining hour: Total Volume

Report generated on 1 1 I 1Ol20O8 5: I 9 PM SOU RCE : Quality Counts, LLC (http/fuvww.qualitycounts.net)



Oregon St - Tualatin Shen¡¡ood Rd
DATE: 111512008

LOCATION: QCJOB#:10393716
CITY/STATE: Sherwood, OR

JJ

I
8

1.00 3

t
21

Peak-Hour: 4:45 PM - 5:45 PM
Peak 15-Min: 5:15 PM - 5:30 PM

0.0 0.0
It
0.0 0.0 0.0

.rlr.-J
4

I L -J t_
871 13 t t- 0 11 152 2.3 r 0.0 J

40+ ã
4.0 + 4.0 ì

t 0.0 r 2.0

ç 2.',1

f 1.8 a 4.1

0.99 595 + 0.98 t 712 0.96

799 .201 ì I 440 * 787-l Itf.
151 0 171

I t*-t t
e¿s I t.ool gzz

LJ
I _l lla

r-QuaLity Counts 3.3 0.0 4.7

or
2.5 4.0

-JL -J rrll. t_
0 r 0 -l L t

t
I @

t
t
I¿f ì I ¡r-l

-J

I a!- -l
_l

t-0

L I I L-
h+-,¡*

sÜ%

{1. *
+ +

-l t- -l t t-
Oregon St

lSouthboundì
Tualat¡n Sherwood Rd

lEastboundl
Tualatin Sherwood Rd

lWestbound)
Oregon St

(Northbound) Hourly
ïñlâlqLeft Thru Rioht U lêfi Thnr R¡dht I

Total

5-Mrn uount
Period

Beqinnino At lêfi Thflr R¡dht Left Thru R¡oht U
1t3
171
165
169
172
154
171
189
158

U

0
0
0
1

1

0
3
1

59
34
57
37
40
48
59
51
34

1t
10
1'l
24
17
11

13
17
11

U

0
0
0

0

0
0

22 52
29 59
21 54
29 48
38 49
18 49
17 61
40 51

36 46

1

2
1

1

I
1

0
2
0

0
0
0
0
0
0
0
0
0

4:UU FIV¡

4:05 PM
4:10 PM
4:15 PM
4:20 PM
4:25 PM
4:30 PM
4:35 PM
4:40 PM

7
11

3
12
11

I
I

10
I

0
0
0
0
0
0
0
0
0

14
21

14
18
13
to
o

13
18

0
0
0
0
0
0
0
0
0

196
196
174
175
189
200:ïfrffitï

. !ßÞ
rËlá l

4
3
0
2
2
3
1

0

1

I
0
0
0
1

1

0
0
0
0
0
0
0

0
0
0
0
0
0
0

3
4
1

0

0
0
0
0

3
0
0
2

0
0
0
0

0 2 2

29 62
32 59
47 54
30 62

0
0
0
0

0
0
0
0

0
0
0
0

16
I

13
17

0
0
0
0

0î0

6
1'l
15
10

61
54
49
40
50
57

15
22
'11

5
18
24

0
0
0
0
0
0-l

I
n

200
185
,ão

-ïISir-]
,' átþs I'¿2srt I

2088
2090
2108
2143

2268
2264
2306

0
2
1

0
0
lì

0
0
n

0
0
o

0
0
o

55
52
39

0
0
0

16
r6
11

445900
375400
306600

5:10 PM
I-TITEFM=I g,zo PMI ozlÈtvt

4:45 PM
4:50 PM
4:55 PM
5:00 PM
5:05 PM

5:30 PM
5:35 PM
5:40 PM

0
0
o

0
0
0

14
15
22

12
I

22
2287
2265
tt47

435310
374500
245310

177
174
1s6

5:45 PM
5:50 PM
5.55 pM

0
1

o

0
0
o

8
2

10

12
12
I

2
0
1

0
0
1

0
0
0

0
0
0

0
0
0

49
ÞJ
45

0
0
0

I
14
13

EastboundNorthþound soutnþouno
lêft Thnl R¡dhl

TotalPeak 1s-M¡n
Flôwrâfê. lêfi Thflr R ¡dhl I Lêft Thru Rioht Lêft Thru Rioht U

:/3b4
96
0

4
0

552 25'¿
24 24

0

0
0

752
20

0

452 o
12

Ail Ventctes
Heavy Trucks
Pedestrians

Bicycles
Railroad

Slôoned Bilses

1Jb U

0
0

12
1ö4 U

4
E

0
12

0
0

U12
0

Comments.

Type of peak hour being reported Peak Method for determining peak hour: Total Entering Volume

Report generated on 1111012008 5:19 PM SOURCE: Quality Counts, LLC (http://www.qualitycounts.net)



LOCATION; Cipole Rd - Tualatin Sherwood Rd
CITY/STATE: Sherwood, OR

QC JOB#: 10393718
DATE:1115/2008
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ô
8

17
13
't0

U

0
0
0
0
0
0
0
0

'lð

14
19
26
16
I

?2
19
22

u
0
0
0
0
0

0
0

1ö9
1ô0
154
172
157
149
159
167
1A2

I 5/
10 44
955

14 64
650

11 52
652
759
657

U

0
0
0
0
0
0
0
0

u
0
0
0
0
0

0
0

0tið1:/u
06730
0 47 13 0
05660
07540
061 80
05660
06270
071160

U

U

0
0
0
0
0
0
0

0
0
0
0
0
0
0
0

u
0
0
0
0
0
0
0
0

u
0
0
0

0
0
0
0

0
0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

00 10
I

12
10
16
10

0
0
0
0
0
0

0
0
0
0
0
0

11

26
14
17
17
20

0
0
0
0
0
o

0
0
0
0
0
0

660
12 54
865
652
954
449

080170
07020
07750
08390
068130
o71140

184
173
181
177
't77
168

"'1'86 . ,' {ÉI
.'ii,lñå''i.Il

0
0
o

{,
0
n

0
0
IT

0
0
ô

5
I
5

g

0
ö

{¡
0
o

4
I
À

000^0
ft ,0

5:10 PM

f6jiEFM--I e20PM
| .6:26-ÉM

4:45 PM
4:50 PM
4:55 PM
5:00 PM
5:05 PM

5:30 PM
5:35 PM
5.¿O pM

0
0
0

0
0
o

0
0
0

0
0
o

7
4
3

0
0
n

20
16

Â

0
0
n

6
7
7

57
43
Êß

0
0
n

0
0
n

0
0
o

78
75
qA

6
5
q

0
0
o

174
150
1Er

2046
-T0'-ã0-l

#,ål

2027
2015
2032

2132
2115
?12^

5:45 PM
5:50 PM
5:55 PM

0
0
0

0
0
0

0
0
0

0
0

7
2
2

0
0
0

18
10
5

0
0
0

I
5
1

60
70
53

0
0
0

0
0
0

78
65
70

4
4
1

0
0
0

0
0
0

176
156
132

2116
2099
2050

Northbound Southbound Eastþound westboundPeak'15-M¡n
Flowrâtês Left lhru Rioht U RidhtLêft Th TU IJ LêfT Thru Ridht U Total

/lil Ventctes
Heavy Trucks
Pedestrians

Bicycles
Râilroad

Sloooed Buses

U

0
U

0
0

U

0

(, 72
8

0
0
0

't72 0
4

U

0
Uoõ

4
t)¿
32

0

U

0

'lu4c u
20

0

õö
0

2196
68
0

Comments.

Type of peak hour be¡ng reported: System Peak Method for determining peak hour: Total Volume

Report generated on 111'|.012008 5:19 PM SOURCE: Qual¡ty Counts, LLC (http://www.qual¡tycounts.net)



LOCATION: Cipole Rd - Galbreath Dr
CITY/STATE: Shen¡uood. OR

QCJOB#:10393720
DATE: 111512008
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Comments:

Type of peak hour being reported: System Peak Method for determining peak hour: Total Entering Volume

Report generated on'1111012008 5:19 PM SOURCE: Quality Counts, LLC (http://www.qualitycounts.net)



LOCATION; Hwy 99W - Edy Rd
GITY/STATE: Shen¡¡ood. OR

QCJOB#:10396128
DATE: 11l2Ol2OOB
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Comments:

Type of peak hour being reported: User-Defìned Method for determin¡ng peak hour: Total Entering Volume

Report generated on 1112112008 2:52 PM SOURCE: Qual¡ty Counts, LLC (http://www.qualitycounts.net)
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HCM Signalized lntersection Capacity Analysis Shenruood Adams Ave N Extension
2008 Existing AM1: H\All 99 & Cioole

i \{ \\ 1t \t ¿-Þ

Lane Configurations
ldeal Flow (vphpl)
Total Lost time (s)
Lane Util. Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted

I
1900

4.0
1.00
1.00
0.95
1805
0.95
1805

+1.
1900

4.0
0.95
0.99
1.00

3426
1.00

3426

1900
I

1900
4.0

1.00
1.00
0.95
1517
0.95
1517

+1"
1900

4.0
0.95
1.00
r.00

3373
1.00

3373

s
1900

4.0
1.00
0.91
0.98

1 180
0.88
1056

+
1900

4.0
1.00
0.99
0.97
1522
0.60
938

1900r900 1900 1900 1900

Satd. Flow
Volume (vph)
Peak-hour factor, PHF
Adj. Flow (vph)
RTOR Reduction (vph)
Lane Group Flow (vph)

143
0.89 0.89

148
00
00

85 43
0.89 0.89
90 48

0
0

21%

6
0.89

7
0
7

0o/o

1812
0.89

2036
4

2248
3Yo

192
0.89
216

0
0

12o/o

90
0.89
101

0
101

19o/o

3
0.89

3
60
87

19
0.89

21

2
70

21olo

0
0

0.89
751

0
752
7o/o

3
0.89

3
0
0

Vehicles
Tum Type
Protected Phases
Permitted Phases
Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s)

0o/oOo/o 44o/o 670/o 44o/o

5 2

71.8
73.8
0.66
6.0
4.8

Prot
1

10.1
10.6
0.09
4.5
2.3

Perm

I
I

13.6
15.6
0.14

6.0
2.5

Perm

4
4

13.6
't5.6
0.14

6.0
2.5

6

1.1

1.6
0.01
4.5
2.3

80.8
82.8
0.74

6.0
4.8Vehicle Extension

Lane Grp Cap (vph
v/s Ratio Prot
v/s Ratio Perm
v/c Ratio
Uniform Delay, d1
Progression Factor
lncrementalDelay, d2
Delay (s)
Level of Service
Approach Delay (s)
Approach LOS

26
0.00

0.27
54.6
1.00
3.2

57.9
E

144
c0.07

2494
0.22

147 131
c0.66

1.00
19.0
1.00
17.9
36.9

D
36.9

D

0.70
49.2
1.00
12.8
61.9

E

0.30
4.9

1.00
0.1
5.0

A
11.8

B

c0.08
0.59
45.2
1.00
5.2

50.4
D

50.4
D

0.07
0.54
44.8
1.00
3.3

48.1
D

48.1
D

HCM Average Control Delay
HCM Volume to Capacity ratio
Actuated Cycle Length (s)
lntersection Capacity Utilization
Analysis Period (min)
c Critical Lane Grotip

Level of Service

Sum of lost time (s)
ICU Level of Service

31.3
0.90

112.0
79.0o/o

15

c

12.0
D

DKS Associates
3110t2009

Synchro 6 Report
Page 1



HCM Signalized lntersection Capacity Analysis
2: Home Depot & HWY 99

Sheruvood Adams Ave N Extension
2008 Existing AM

-'i \( \\ 1t \t ¿

Lane Configurations
ldeal Flow (vphpl)
Total Lost time (s)
Lane Util. Factor
Frpb, ped/bikes
Flpb, ped/bikes
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted

1900
-1

1900
4.0

1.00
1.00
1.00
1.00
0.95
1805
0.74
1407

t
1900

4.0
1.00
0.97
1.00
0.85
1.00
1258
1.00
1258

1900
-1

1900
4.0

1.00
1.00
0.98
1.00
0.95
1642
0.75
1297

f
1900

4.0
1.00
1.00
1.00
0.85
1.00

1615
1.00

1615

It
1900

4.0
1.00
1.00
1.00
1.00
0.95
1770
0.95
't770

++
1900

4.0
0.95
1.00
1.00
1.00
1.00

3505
1.00

3505

I
1900

4.0
1.00
0.96
1.00
0.85
1.00
1494
1.00
1494

I
1900

4.0
1.00
1.00
1.00
1.00
0.95
1543
0.95
1543

t1"
1900

4.0
0.95
1.00
1.00
1.00
1.00

3335
1.00

3335

1900

Satd. Flow
Volume (vph)
Peak-hour factor, PHF
Adj. Flow (vph)
RTOR Reduction (vph)
Lane Group Flow (vph)
Confl. Peds. (#ihr)
HeawVehicles(%)

10
0.93

1',|

0
0

2008
0.93

2159
0

2159

50
0.93

54
I

45
3

4%

12
0.93

13
0

13
3

17o/o

0.93
754

1

776

21
0.93

23
0
0

0424
0.93 0.93 0.93

0426
040

11 00
33

747
.93 0.93
85f
80
051

0
0.93

0
0

0

0% 0o/o 25Yo 8%

26

Oo/o Oolo 2% 3o/o 8o/o Oo/o

Turn Type
Protected Phases
Permitted Phases
Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s)
Vehicle Extension (s)

Perm Perm

4
5.3
7.3

0.06
6.0
2.5

I

Perm ProtPerm

4
4

5.3
7.3

0.06
6.0
2.5

8

5.3
7.3

0.06
6.0
2.5

Perm

2
96.7
98.7
0.82

6.0
4.8

Prot
1

1.5
2.0

0.02
4.5
2.3

6

91.4
93.4

6.0
4.8

52
8

5.3
7.3

0.06
6.0
2.5

6.8
7.3

0.06
4.5
2.3

96.7
98.7
o.82

6.0
4.8

0.78

Lane Grp Cap (vph)
v/s Ratio Prot
v/s Ratio Perm
v/c Ratio
Uniform Delay, d1
Progression Factor
lncrementalDelay, d2
Delay (s)
Level of Service
Approach Delay (s)
Approach LOS

86 77 79 98 108 2883
c0.03 c0.62

26 2596
0.01 0.23

0.01
0.13
53.3
1.00
0.5

53.8
D

53.6
D

0.00
0.00
52.9
1.00
0.0

52.9
D

c0.02
0.33
54.0
1.00

1.8
55.8

E
55.1

E

0.00
0.00
52.9
1.00
0.0

53.0
D

0.47
54.5
1.13

1.2
62.8

E

0.75
4.9

2.73
1.2

14.6
B

15.4
B

1229

0.03
0.04

1.9
1.21
0.0
2.4

A

0.50
58.5
1.00
8.5

67.0
E

0.30
3.8

1.00
0.3
4.1

A
5.2

A

HCM Average Control Delay
HCM Volume to Capacity ratio
Actuated Cycle Length (s)
I ntersection Capacity Utilization
Analysis Period (min)
c Critical Lane Group

HCM Level of Service

Sum of lost time (s)
ICU Level of Service

13.4
0.72

120.0
76.3%

15

B

12.0
D

DKS Associates
3t1012009

Synchro 6 Report
Page2



HCM Signalized lntersection Capacity Analysis
3: H\¡/Y 99 & Tualatin-Shenruood

Sherwood Adams Ave N Extension
2008 Existing AM

j \{ \\ 1t \t ¿

Lane Confìgurations
ldealFlow (vphpl)
Total Lost time (s)
Lane Util. Factor
Frpb, ped/bikes
Flpb, ped/bikes
Frt
Flt Protected
Satd. Flow (prot)
Flt Pennitted

r¡
r900

4.0
1.00
1.00
1.00
1.00
0.95
1719
0.95
17't9

+tf
1900

4.0
0.91
1.00
1.00
1.00
1.00

5085
1.00

5085

f
1900

4.0
1.00
1.00
1.00
0.85
1.00

1 538
1.00

1 538

ìiri
1900

4.0
0.97
1.00
1.00
1.00
0.95
3019
0.95

3019

+
1900

4.0
1.00
1.00
1.00
1.00
1.00
1624
1.00
1624

f
1900

4.0
1.00
0.98
1.00
0.85
1.00

1336
1.00

1 336

fi
1900

4.0
1.00
1.00
1.00
r.00
0.95
1736
0.95
1736

+1"
1900

4.0
0.95
1.00
1.00
0.96
1.00

3300
1.00

3300

1900

fi +t1.'
900 1900 1900
4.0

1.00
1.00
1.00
1.00
0.95
1641
0.95
1641

4.0
0.91
r.00
1.00
0.98
1.00

4663
1.00

4663Satd. Flow
Volume (vph)
Peak-hour factor, PHF
Adj. Flow (vph)
RTOR Reduction (vph)
Lane Group Flow (vph)
Confl. Peds. (#/hr)
Heaw Vehicles (%)

r59
0.95
167

0
167

1712
0.95
1802

0
1802

479
0.95
504
226
278

70
0.95

74
0

74

569
0.95
599

21

661

79
0.95

83
0
0

0.95
291

0
291

176
0.95
185

0
185

83
0.95

87
74
13

2
18o/o

285
0.95
300

0
300

2
4o/o

0.95
452
24

r33
0.95
140

0
0

5% 2o/o 5o/o 10% 8o/o 18o/o 160/o 17o/o

568

60/o 4%
Turn Type
Protected Phases
Permitted Phases
Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s)

Perm Prot
1

Prot
5 2 6

Split Perm

I
16.5
17.5
0.15

5.0
2.3

Split
7

21.8
22.8
0.19

5.0
2.3

88 7

Vehicle Extension ls)

40.8
41.3
0.34

4.5
2.3

53.1
54.6
0.46

5.5
4.7

2
53.1
54.6
0.46

5.5
4.7

8.6
9.1

0.08
4.5
2.3

20.9
22.4
0.19

5.5
4.7

16.5
17.5
0.15

5.0
2.3

16.5
17.5
0.15

5.0
2.3

21.8
22.8
0.19

5.0
2.3

Lane Grp Cap (vph)
v/s Ratio Prot
v/s Ratio Perm
vic Ratio
Uniform Delay, d1
Progression Factor
lncrementalDelay, d2
Delay (s)
Level of Service
Approach Delay (s)
Approach LOS

592 2314
0.10 c0.35

440 237
0.10 c0.11

195 330
c0.17

0.01
0.07 0.91
44.2 47.6
1.00 1.00
0.1 27.2

44.3 74.8
DE

0.28
28.6
0.32

0.1
9.2

A

0.78
27.6
0.26

0.8
8.0

A
7.2

A

700

0.18
0.40
21.8
0.15

0.3
3.5

A

124
0.05

0.60
53.7
0.90

5.7
54.2

D

870
c0.14

0.76
46.2
o.92

6.0
48.5

D
49.0

D

0.66
48.4
1.00
3.2

51.6
D

0.78
49.4
1.00
14.5
63.9

E
54.5

D

627
0.17

0.91
47.5
1.00
16.5
64.0

E
67.7

E

HCM Average Control Delay
HCM Volume to Capacity ratio
Actuated Cycle Length (s)
I ntersection Gapacity Utilization
Analysis Period (min)
c Critical Lane Group

HCM Level of Service

Sum of lost time (s)
ICU Level of Service

31.1
0.79

120.0
75.3o/o

15

c

12.0
D

DKS Associates
311012009

Synchro 6 Report
Page 3



HCM Signalized lntersection Capacity Analysis Sherwood Adams Ave N Extension
2008 Existing AM4: Tualatin-Shenrood & Shoooino Center

,i --+ \{ \a 1t \l Ja-

Lane Configurations
ldeal Flow (vphpl)
Total Lost time (s)
Lane Util. Factor
Frpb, ped/bikes
Flpb, ped/bikes
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted

ÌÌ
1900

4.0
0.97
1.00
1.00
1.00
0.95
3502
0.95

3502

+1'
1900

4.0
0.95
1,00
1.00
0.99
1.00

3360
1.00

3360

1900.
I

r900
4.0

1.00
1.00
1.00
1.00
0.95
1543
0.95
't543

t1'
1900

4.0
0.95
1.00
1.00
1.00
1.00

3029
1.00

3029

1900
Ì

1900
4.0

1.00
1.00
1.00
1.00
0.95

1 583
0.95

1 583

It
1900

4.0
1.00
1.00
1.00
0.86
1.00

1607
1.00

1607

1900
I

1900
4.0

r.00
1.00
1.00
1.00
0.95

1 805
0.95
1805

t
1900

4.0
1.00
1.00
1.00
1.00
1.00

1900
1.00

1900

I
1900

4.0
1.00
0.98
1.00
0.85
1.00

1 590
1.00

1 590Satd. Flow
Volume (vph)
Peak-hour factor, PHF
Adj. Flow (vph)
RTOR Reduction (vph)
Lane Group Flow (vph)
Confl. Peds. (#/hr)
Heaw Vehicles (%)

88 29
0.88 0.88
100 33

00
033
11

3o/o 17o/o

4
0.88

5
56

9

53
0.88 0

60
0
0

35823
0.88

26
0

26

867
0.88
985

6
1079

0.88
526

1

534

00
I

0.88
I
0
0

64
.88
73
0

73
3

.88
3
0
3

0o/o

0.88
I
I
0
3

0o/o

.88
þ
0
6

0o/oÙYo 6% 19Vo 12o/o 14o/o OYo 2o/o

Turn Type
Protected Phases
Permifted Phases
Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s)
Vehicle Extension fs)

Prot Prot Prot

2.'l
4.8

0.06
6.7
2.6

Prot

0.9
3.2

0.04
6.3
2.7

Perm
15 2 6

46.5
48.4
0.64

5.9
3.2

38 74

0.9
3.2

0.04
6.3
2.7

45.6
47.5
0.63

5.9
3.2

2.1
4.1

0.05
6.0
2.7

2.9
4.6

0.06
5.7
1.8

1.3
3.0

0.04
5.7
1.8

4
1.3
3.0

0.04
5.7
1.8

Lane Grp Cap (vph)
v/s Ratio Prot
v/s Ratio Perm
v/c Ratio
Uniform Delay, d1
Progression Factor
lncremental Delay, d2
Delay (s)
Level of Servíce
Approach Delay (s)
Approach LOS

149
0.01

2117
c0.32

84
c0.02

1944
0.18

101 98
c0.05 c0.01

77
0.00

76
0.00

63

0.17
34.8
1.00
0.5

35.3
D

0.51
7.6

1.00
0.2
7.8

A
8.5

A

0.39
34.4
1.00
2.5

37.O
D

0.27
5.9

1.00
0.1
6.0

A
7.8

A

0.72
34.6
1.00
21.4
56.0

E

0.09
33.4
1.00

0.1
33.6

c
45.4

D

0.04
34.6
1.00

0.2
34.8

c

0.08
34.9
1.00
0.2

35.0
D

34.9
c

0.00
0.01
34.8
1.00

0.0
34.8

c

HCM Average Control Delay
HCM Volume to Capacity ratio
Actuated Cycle Length (s)
I ntersection Capacity Utilization
Analysis Period (min)
c Critical Lane Group

HCM Level of Service

Sum of lost time (s)
ICU Level of Service

1 1.3
0.47
75.4

43.7o/o

15

B

12.0
A

DKS Associates
311012009

Synchro 6 Report
Page 4



HCM Signalized lntersection Capacity Analysis
5: Tualatin-Shenruood & Baler Wav

Shenryood Adams Ave N Extension
2008 Existing AM

,, +. \{ \a 1t \t ¿

Lane Configurations
ldeal Flow (vphpl)
Total Lost time (s)
Lane Util. Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Pennitted

I
1900

4.0
1.00
1.00
0.95
1805
0.95
1805

f1'
1900

4.A
0.95
1.00
1.00

3412
1.00
3412

r900
I'i

1900
4.0

1.00
1.00
0.95
1556
0.95

1 556

1*
1900

4.0
1,00
1.00
1.00

1610
r.00

1610

_f
r900

4.0
1.00
1.00
0;95
1504
0.70

1 198

I
1900

4.0
1.00
0.85
r.00

1583
1.00

1583

I
1900

4.0
1.00
1.00
0.95
1805
0.73
1396

It
1900

4.0
1.00
0.85
1.00

't615
1.00

1615

19001900 1900

Satd. Flow
Volume (çh)
Peak-hour factor, PHF
Adj" Flow (vph)
RTOR Reduction (vph)
Lane Group Flow (vph)

I
0.88

I
0
0

0.88
I
0
8

906
0.88
1030

1

1057
5o/o

25
0.88

28
0
0

20o/o

37
0.88

42
0

42
160/o

468
0.88
532

0
541

18o/o

30
0.88

34
0
0

20%

0
0.88

0
0

34
0o/o

0.88
102
89
13

2%

2
0.88

2
0
0

0%

I
0.88

1

0
I

0
0.88

0
2
0

Vehicles
Type

Protected Phases
Permitted Phases
Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s)

0%0o/o 0o/o 0o/o

52
Prot

3.6
5.7

0.08
6.1
2.7

6

47.9
49.6
0.67

5.7
4.5

Perm

I
8

7.3
9.6

0.13
6.3
2.6

Perm Perm
I 4

1.2
3,3

0.04
6.1
2.7

45.5
47.2
0.63

5.7
4.5

I
7.3
9.6

0.13
6.3
2.6

4
7.3
9.6

0.13
6.3
2.7

7.3
9.6

0.13
6.3
2.7Vehicle Extension

Lane Grp Cap ) 80
0.00

2162
0.31

154

c0.03
0.22
29.1
1.00
0.6

29.7
c

28.9
c

204

0.01
0.06
28.5
1.00
0.1

28.6
c

180

0.00
0.01
28.3
1.00
0.0

28.3
c

208
0.00

0.00
28.3
1.00
0.0

28.3
c

28.3
c

119 1072
c0.03 c0.34v/s Ratio Prot

v/s Ratio Perm
v/c Ratio
Uniform Delay, d1
Progression Factor
lncrementalDelay, d2
Delay (s)
Level of Service
Approach Delay (s)
Approach LOS

0.10
34.2
1.00
0.5

34.6
c

0.49
7.2

1.00
0.3
7.5

A
7.8

A

0.35
32.6
1.00

1.5
34.2

c

0.50
6.3

1.00
0.6
6.9

A
8.9

A

HCM Average Control Delay 9.8 HCM Level of Service A
HCM Volume to Capacity ratio 0.43
Actuated Cycle Length (s) 74.5 Sum of lost time (s) 8.0
lntersection Capacity Utilization 45.7% ICU Level of Service A
Analysis Period (min) 15
c Critical Lane Group

DKS Associates
311012009

Synchro 6 Report
Page 5



HCM Unsignalized lntersection Capacity Analysis
6: Tualatin-Sheruvood & Adams

Shenruood Adams Ave N Extension
2008 Existing AM

a' + \{ \\ 1Ì \l ¿

Lane Configurations
Sign Control
Grade
Volume (veh/h)
Peak Hour Factor
Hourly flow rate (vph)
Pedestrians
Lane Width (fi)
Walking Speed (fUs)
Percent Blockage
Right turn flare (veh)
Median type
Median storage veh)
Upstream signal(ft)
pX, platoon unblocked
vC, conflicting volume
vC1, stage 1 conf vol
vC2, stage2 confvol
vCu, unblocked vol
tC, single (s)
tC,2 stage (s)
tF (s)
p0 queue Íree o/o

cM capacity (veh/h)

ìÞ
Free

Oo/o

24 508 1

0.87 0.87 0.87
28 584 1

ì¡

5
0.87

6

585

585

2.4
99

907

+
Free

OYo

989
0.87
1137

f

3
0.87

3

1.
Stop

0o/o

0
0.87

0

0
0.87

0

&
Stop

0o/o

0
0.87

0

I

0
0.87

0

62
0.87

71

5
0.87

6

688
0.39
1793

None

0.39
1789

0.39
1137

0.39
1859

None

0.39
1791 584

0.39
1140

584
6.64.3

71

2.2
86

200

1359
4.1

3033
7.1

3.5
100

3

3021
6.5

1351
6.2

3202 3028
7.1 6.5

4.0
100

4

3.3
0

3.5
100

0

4.0
100

4

3.7
99

447

Volume Total
Volume Left
Volume Right
cSH
Volume to Capacity
Queue Length 95th (ft)
Control Delay (s)
Lane LOS
Approach Delay (s)
Approach LOS

6
6
0

907
0.01

0
9.0

A
0.0

1137
0
0

1700
0.67

0
0.0

3
0
3

1700
0.00

0
0.0

28
28

0
200

0.14
't2

25.9
D

1.2

585
0
1

1 700
0.34

0
0.0

0
0
0

1700
0.00

0
0.0

A
205.5

F

71
0

71
71

1.00
129

205.5
F

6
0
6

447
0.01

1

13.2
B

13.2
B

Average Delay
I ntersection Capacity Utilization
Analysis Period (min)

ICU Level of Service
8.4

62.60/o

l5
B

DKS Associates
3t1012009

Synchro 6 Report
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HCM Unsignalized lntersection Capacity Analysis
7: Tualatin-Shenruood & Gerda

Sherwood Adams Ave N Extension
2008 Existing AM

-i -..+ \\¿

Lane Configurations
Sign Control
Grade
Volume (veh/h)
Peak Hour Factor
Hourly flow rate (vph)
Pedestrians
Lane Wdth (ft)
Walking Speed (fUs)
Percent tslockage
Right tum flare (veh)
Median type
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volurne
vC1, stage 1 confvol
vC2, stage 2 conf vol
vCu, unblocked vol
tG, single (s)
tC, 2 stage (s)
tF (s)
p0 queue free o/o

cM capacity (veh/h)

50
0.88

5V

640

640
4.1

2.2
94

954

Ît
Free

IYo
518

0.88
589

45
0.88

51

ì¡ I
Free

0o/o

98r
0.88
1115

I
Stop

0o/o

27
0.88

31

f

24
0.88

27

None

1843 614

1843
7.0

614
6.7

3.8
93

414

4.0
45
55

Volume Total
Volume Left
Volume Right
cSH
Volume to Capacig
Queue Length 95th (ft)
Control Delay (s)
Lane LOS
Approach Delay (s)
Approach LOS

031
51 0

1700 55
0.38 0.55

055
0.0 131.5

F
0.0 76.3

F

57
57

0
954

0.06
5

9.0
A

0.4

31 27
0

27
414

0.07
5

14.3
B

1115
0
0

1700
0.66

0
0.0

Average Delay
lntersection Capacity Utilization
Analysis Period (min)

ICU Level of Service
2.6

61.6%
15

B

DKS Associates
311012009

Synchro 6 Report
PageT



HCM Signalized lntersection Capacity Analysis
8: Tualatin-Sherwood & Oreqon Street

Sherwood Adams Ave N Extension
2008 Existing AM

i + \{ \a 1t \t ¿

Lane \
1900

4.0
1.00
1.00
0.95
1805
0.95
1805

+
1900

4.0
1.00
1.00
1.00
1759
1.00

1759

I
1900

4.0
1.00
0.85
1.00

1 538
1.00

1 538

I
1900

4.0
1.00
1.00
0.95
1641
0.13
222

1.
1900

4.0
1.00
1.00
1.00

1666
1.00

1666

f
1900

4.0
1.00
0.85
1.00
1524
1.00
1524

I
1900

4.0
1.00
1.00
0.95

1 150
0.38
463

1"
1900

4.0
1.00
0.92
1.00

1509
1.00

1 509

ldeal Flow (vphpl)
Total Lost time (s)
Lane Util. Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (oerm)

1900
*1

1900 1900
4.0

1.00
1.00
0.95
1656
0.73
1271

1900

Volume (vph)
Peak-hour factor, PHF
Adj. Flow (vph)
RTOR Reduction (vph)
Lane Group Flow (vph)

3
0.91

3
3
3

3
0.91

3
0
3

770
0.91
846

0
846
8%

208
0.91
229

32
197
5o/o

129
0.91
142

0
142

10o/o

422
0.91
464

1

474
14%

10
0.91

11

0
0

0%

162
0.91
178

0
0

10o/o

I
0.91

I
0

187
Oo/o

447
0.91
491

94
397
60/o

7
0.91

I
0
I

57o/o

3
0.91

3
0
0

0o/oH Vehicles
Turn
Protected Phases
Permitted Phases
Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s)

Perm pm+pt
1

26
80.3 88.1
82.3 90.1
0.61 0.67
6.0 6.0
2.5 1.0

33%Oo/o

4
Prot

5 2 6

88.1
90.1
0.67

6.0
2.5

Perm

I
I

20.3
22.3
0.17

6.0
1.0

pm+ov
1

I
35.7
39.7
0.30

6.0
1.0

Perm

4
20.3
22.3
0.17

6.0
1.0Vehicle Extension s)

7.6
9.6

0.07
6.0
1.0

80.3
82.3
0.61

6.0
2.5

20.3
22.3
0.17

6.0
1.0

Lane Grp Cap (vph)
v/s Ratio Prot
v/s Ratio Perm
v/c Ratio
Uniform Delay, d1

Progression Factor
lncrementalDelay, d2
Delay (s)
Level of Service
Approach Delay (s)
Approach LOS

129 1080 945
0.00 c0.48

0.13
0.21
11.4
1.00

0.1
11.5

B

334
0.06
0.23
0.43
18.1
1.37
0.3

25.2
c

1',120

0.28

o.42
10.1
1.45

1.1

15.7
B

17.9
B

497
c0.10
0.16
0.80
43.5
1.00
8.2

51.7
D

77 261
0.00

212

o.o2
57.8
1.00
0.0

57.9
E

0.78
19.2
1.00
3.6

22.9
c

20.6
c

c0.15
0.88
54.6
1.00
31.3
85.9

F
61.1

E

0.02
0.10
47.4
1.00
0.2

47.6
D

0.01
46.7
1.00
0.0

46.7
D

47.2
D

HCM Average Control Delay
HCM Volume to Capacity ratio
Actuated Cycle Length (s)
lntersection Capacity Utilization
Analysís Period (min)
c Critical Lane Group

HCM Service

Sum of lost time (s)
ICU Level of Service

31.5
0.79

134.0
82.4%

15

c

8.0
E

DKS Associates
3t1012009

Synchro 6 Report
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HCM Signalized lntersection Capacity Analysis
9: Tualatin-Shen¡rood & Cipole

Shenryood Adams Ave N Extension
2008 Existing AM

j + \\¿

Lane Configurations
ldeal Flow (vphpl)
Total Lost time (s)
Lane Util. Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)

Ì
1900

4.0
1.00
1.00
0.95
1626
0.41
707

+
1900

4.0
1.00
1.00
1.00

1 759
1.00
1755

f
1900

4.0
1.00
1.00
1.00

1696
1.00

1696

I
1900

4.0
1.00
0.85
1.00

1346
1.00

1346

I
1900

4.0
1.00
r.00
0.95
1172
0.95
1172

f
r900

4.0
1.00
0.85
1.00
1302
1.00
1302

Volume (vph)
Peak-hour factor, PHF
Adj. Flow (vph)
RTOR Reductíon (vph)
Lane Group Flow (vph)
Heaw Vehicles (o/o)

170
0.95
179

0
179

11%

997
0.95
1049

0
1049

8o/o

482 122
0.95
't28
22

106
200/

78
0.95

82
0

82
54%

72
0.95

76
63
13

24o/o

0.95
507

0
507

12o/o

Tum Type
Protected Phases
Permitted Phases
Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s)
Vehicle Extension (s)

pm+pt
52
2

109.9 109.9
111.9 111.9
0.84 0.84
6.0 6.0
2.O 2.5

6 4
Perm pm+OV

5
4

19.2
23.2
0.17

6.0
2.0

96.8
98.8
0.74

6.0
2.5

6
96.8
98.8
0.74

6.0
2.5

12.1
14.1
0,11

6.0
2.5

Lane Grp Cap (vph)
v/s Ratio Prot
v/s Ratio Perm
v/c Ratio
Uniform Delay, dî
Progression Factor
lncremental Delay, d2
Delay (s)
Level of Service
Approach Delay (s)
Approach LOS

653
0.02
0.21
0.27

3.0
0.80

0.0
2.4

A

1469
c0.60

1250
0.30

992 123 264
c0.07 0.00

0.71
4.5

0.68
1.7
4.8

A
4.5

A

0.41
6.6

1.00
0.2
6.8

A
6.4

A

0.08
0.11

5.0
1.00
0.0
5.1

A

0.67
57.7
1.00
11.6
69.3

E

58.2
E

0.01
0.05
46.2
1.00
0.0

46.2
D

;,t{;:'3i;t$,sàÈ:S#Æ:;e.
HCM Average Control Delay 9.3 HCM Level of Service A
HCM Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 134.0 Sum of tost time (s) 8.0
lntersection Capacity Utilization 65.8% IGU Level of Service C
Analysis Period (min) 15
c Critical Lane Group

DKS Associates
3110t2009

Synchro 6 Report
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HCM Unsignalized lntersection Capacity Analysis
10: Cipole & Galbreath

Sherwood Adams Ave N Extension
2008 Existing AM

+ \{ {- aÌ
Lane Configurations
Sign Control
Grade
Volume (veh/h)
Peak Hour Factor
Hourly flow rate (vph)
Pedestrians
Lane \Mdth (ft)
Walking Speed (fUs)
Percent Blockage
Right tum flare (veh)
Median $pe
Median storage veh)
Upstream signal(ft)
pX, platoon unblocked
vC, conflicting volume
vC1, stage 1 confvol
vC2, stage 2 conf vol
vCu, unblocked vol
tC, single (s)
tC,2 stage (s)
tF (s)
p0 queue free o/o

cM capacity (veh/h)

11

0.91
12

21
0.91

23

It
Free

Oo/o

266
0.91
292

-1
Free

0o/o

131
0.91
144

Y
Stop

ÙYo

I
0.91

10

304

2.5
98

1078

32
0.91

35

298
6.7

488
7.0

4.0
98

444

None

488 298

304
4.6

3.7
95

647

Volume Total
Volume Left
Volume Right
cSH
Volume to Capacity
Queue Length 95th (ft)
Control Delay (s)
Lane LOS
Approach Delay (s)
Approach LOS

304
0

12
1700
0.18

0
0.0

0.0

167
23

0
1078
0.02

2
1.3

A
1.3

45
10
35

588
0.08

6
11.6

B
11.6

B

Average Delay
I ntersection Capacity Utilization
Analysis Period (min)

1.4
34.7%

15
ICU Level of Service A

DKS Associates
311012009

Synchro 6 Report
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HCM Signalized lntersection Capacity Analysis
11: Edv Road & HWY 99

Sherwood Adams Ave N Extension
2008 Existing AM

\-l \ I r\ \ ( T F ¿'"r ( Í tr

Lane Configurations
ldeal Flow (vphpl)
Total Lost time (s)
Lane Util. Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)

ri
1900

4.0
1.00
1.00
0.95

1 736
0.95
1736

t
1900

4.0
1.00
1.00
1.00
1845
1.00

1845

I
1900

4.0
1.00
0.85
1.00
1482
1.00
1482

f
1900

4.0
1.00
0.85
1.00
1455
1.00
1455

lf
1900

4.0
1.00
1.00
0.95
1770
0.95
1770

1900
I

r900
4.0

1.00
1.00
0.95
1703
0.95
1703

+t1*
1900

4.0
0.91
0.99
1.00
4604
1.00
4604

1900
+t1'
1900

l-1
1900 1900
4.0 4.0

0.95 0.95
r.00 1.00
0.95 0.99
1603 1720
0.95 0.99
1603 1720

4.O

0.91
0.99
1.00

4944
1.00
4944

Volume (vph)
Peak-hour factor, PHF
Adj. Flow (vph)
RTOR Reduction (vph)
Lane Group Flow (vph)
Heavy Vehicles (%)

141
0.87
162

0
162
4o/o

163
0.87
187

0
187
3o/o

81
0.87

93
83
10

9o/o

276
0.87
317

0
257
7%

192
0.87
221

0
281
3o/o

188
0.87
216
145
71

11o/o

174
0.87
195

0
195
2o/o

1814
0.87

2085
5

2193
4o/o

98
0.87
113

0
0

60/o

138
0.87
159

0
159
60/o

765
0.87
879

6
930

12o/o

50
0.87

57
0
0

60/o

Tum Type
Protected Phases
Permitted Phases
Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Clearance T'ime (s)
Vehicle Extension
Lane Grp Cap
v/s Ratio Prot

Perm Split
I

7
12.1 21.9
13.1 22.9
0.11 0.19
5.0 5.0
2.3 2.3

8

21,9
22.9
0.19

5.0
2.3

162 306 328
0.16 c0.16

Perm Prot
5

I
2't.9 10.5
22.9 11.0
0.19 0.09
5.0 4.5
2.3 2.3

162
c0.11

Split
7

12.'l
13.1
0.11

5.0
2.3

7

12.1
13.1
0.11

5.0
2.3

2

54.5
56.0
0.47

5.5
4.7

2307
c0.44

Prot

11.5
12.0
0.10

4.5
2.3

55.5
57.0
0.48

5.5
4.7

2187
0.20

6

190 201
0.09 c0.10

174
c0.09

v/s Ratio Ferm 0.01 0.05
v/c Ratio 0.85 0.93 0.06 0.84 0.86 0.26 1.20 0.95 0.94 0.43
Uniform Delay, d1 52.5 53.0 47.9 46.8 47.0 4'1.3 54.5 30.7 53.6 20.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.64 0.33
lncremental Delay, d2 28.5 43.9 0.1 17.5 18.8 0.3 135.9 9.8 40.2 0.4
Delay (s) 81.0 96.9 48.0 64.3 65.8 41.6 190.4 40.5 74.6 7.2
LevelofService F F D E E D F D E A
Approach Delay (s) 80.8 58.4 52.7 17.O
ApproachLOS F E D B

ft
HCM Average Control Delay 47.9 HCM Level of Service D
HCM Volume to Capacity ratio 0.94
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 16.0
lntersection Capacity Utilization 79.5o/o ICU Level of Service D
Analysis Period (min) 15
c Critical Lane Group

DKS Associates
3t10t2009

Synchro 6 Report
Page 1 1



HCM Signalized lntersection Capacity Analysis
1: HWY 99 & Cipole

Sherwood Adams Ave N Extension
2008 Existing 30th HV

j + \{ \\ 1t \l ¿

Lane Configurations
ldeal Flow (vphpl)
Total Lost time (s)
Lane Util. Factor
Frpb, ped/bikes
Flpb, ped/bikes
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted

l¡
1900

4.0
1.00
1.00
1.00
1.00
0.95
1805
0.95
1805

+1-
1900

4.0
0.95
1.00
1.00
L00
f .00

3411
1.00

3411

1900
I

1900
4.0

1.00
1.00
1.00
1.00
0.95
1719
0.95
1719

+1"
1900

4.0
0.95
1.00
1.00
1.00
1.00

3538
1.00

3538

.ft
r900

4.0
1.00
1.00
1.00
0.97
0.96
1780
o.77
1431

q,ù

1900
4.0

1.00
1.00
1.00
0.96
0.98
1789
0.88
1605

r900 r900 1900 1900 1900

Satd. Flow
Volurne 1

Peak-hour factor, PHF
Adj. Flow (vph)
RTOR Reduction (vph)
Lane Group Flow (vph)
Confl. Peds. (#/hr)
Heaw Vehicles {o/o)

14
0.96

15
0

15

956
0.96
996

1

1020

24
0.9ô

25
0
0
1

21o/o

43
0.96

45
0

45
1

5o/o

12
0.96

12
I

346

69
0.96

72
0
0

22
0.96

29
0
0

3
0.9ô

14
11

40

l3
0.96

14
0
0

0.96 0
1964

0
1968

4 259
.96 0.96
4 270
00
00

0% 5o/o 2o/o 0% Ao/o 0% Ùa/o Aeh 0o/o 0o/o

Turn Type
Protected Phases
Permitted Phases
Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s)
Vehicle Extension (s)

1

Prot
5 2

Prot Perm

I

Perm

4
6 I

2.6
3.1

0.03
4.5
2.3

62.7
64.7
0.61

6.0
4.8

5.1
5.6

0.05
4.5
2.3

65.2
67.2
0.64

6.0
4.8

21.1
23.1
0.22

6.0
2.5

4

21.1
23.1
0.22

6.0
2.6

Lane Grp Cap (vph)
v/s Ratio Prot
v/s Ratio Perm
v/c Ratio
Uniform Delay, d1

Progression Factor
lncrementalDelay, d2
Delay (s)
Level of Service
Approach Delay (s)
Approach LOS

53 2094
0.01 0.30

91

c0.03

0.49
48.5
1.00
2.5

51.0
D

2256
c0.56

0.87
15.6
1.00
4.3

19,9
B

20.6
c

314 352

0.28
50.1
1.00

1.7
51.8

D

0.49
11.2
1.00
0.3

11.6
B

12.1
B

c0.24
1.10
41.2
1.00
81.2

122.3
F

122.3
F

0.02
0.11
33.0
r.00

0.1
33.1

c
33.1

c

HCM Average Control Delay
HCM Volume to Capacity ratio
Actuated Cycle Length (s)
I ntersection Capacity Utilization
Analysis Period (min)
c Critical Lane Group

HCM Level of Service

Sum of lost time (s)
ICU Levelof Service

28.7
0.89

105.4
84.8%

15

c

8.0
E

DKS Associates
311012009

Synchro 6 Report
Page 1



HCM Signalized lntersection Capacity Analysis Sherwood Adams Ave N Extension
2008 Existing 30th HV2: Home Deoot & HWY 99

ì --+ \{ \a t r \t J<l-

Lane Configurations
ldeal Flow (çhpl)
Total Lost time (s)
Lane Util. Factor
Frpb, ped/bikes
Flpb, ped/hikes
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted

1900
<.1

1900
4.0

1.00
1.00
f .00
1.00
0.96
1816
0.65
1242

f
1900

4.0
1.00
0.98
1.00
0.85
1.00

1 591
1.00

1 591

1900
<.1

1900
4.0

1.00
1.00
0.99
1.00
0.95
1730
0.71
't291

f
1900

4.0
1.00
1.00
r.00
0.85
1.00

1553
1.00

1553

ì
r900

4.0
1.00
1.00
1.00
1.00
0.95
1805
0.95
1805

tf
1900

4.0
0.95
1.00
1.00
1.00
1.00

3406
1.00

3406

f
1900

4.0
1.00
1.00
1.00
0.85
1.00

1 553
1.00

1 553

I
1900

4.0
1.00
1.00
1.00
1.00
0.95
1530
0.95
1530

+È
1900 1900

4.0
0.95
1.00
1.00
1.00
r.00

3534
1.00

3534Satd. Flow
(vph)

Peak-hourfactor, PHF
Adj. Flow (vph)
RTOR Reduction (vph)
Lane Group Flow (çh)
Confl. Peds. (#/hr)
Heaw Vehicles(%) 0o/o 50o/a 4o/o 60/o 4o/o 18% 2o/o

24
0.95 0

25
0
0

0.95 0
222

.95 0.95
223
021

832

.95
2
0

27

27
0.95

28
0

28
1

o%

953
0.95
1003

0
1003

54
0.95

57
13
44

22
0.95

23
0

23

2160
0.95
2274

0
2296

21
0.95

22
0
0
1

0%

77
0.95

34
31

3
1

8l
0
0
1

3o/o0% Aola

Turn Type
Protected Phases
Permitted Phases
Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s)
Vehicle Extension ls)

Perm Perm Perm Prot Perm ProtPerm

4
4 I 52 16

9.7
11.7
0.r0

6.0
2.5

4
9.7

11.7
0.10

6.0
2.5

9.7
11.7
0.10

6.0
2.5

I
9.7

't1.7
0.r0

6.0
2.5

4.6
5.1

0.04
4.5
2.3

90,5
92.5
0.77

6.0
4.8

2
90.5
92.5
0.77

6.0
4.8

3.3
3.8

0.03
4.5
2.3

89.2
91.2
0.76

6.0
4.8

I

Lane Grp Cap (vph)
v/s Ratio Prot
v/s Ratio Perm
v/c Ratio
Uniform Delay, d1
Progression Factor
lncrementalDelay, d2
Delay (s)
Level of Service
Approach Delay (s)
Approach LOS

121 155 126 151 77
c0.02

0.36
55.9
0.68

1.5
39.8

D

2625
0.29

1197

0.03
0.04

3.2
3.70

0.1
12.1

B

c0.65
268648

0.02
0.02
0.22
50.0
1.00
0.7

50.6
D

49.7
D

0.00
0.02
49.0
1.00
0.0

49.0
D

c0.06
0.66
52.2
1.00
10.6
62.8

E
59.8

E

0.00
0.01
48.9
1.00
0.0

49.0
D

0.38
4.5

3.03
0.4

13.9
B

14.5
B

0.48
57.'l
1.00
4.3

61.s
E

0.85
9.9

1.00
3.7

13.6
B

'14.1

B

HCM Average Control Delay
HCM Volume to Capacity ratio
Actuated Cycle Length (s)
lntersection Capacity Utilization
Analysis Period (min)
c Gritical Lane Group

HCM Level of Service

Sum of lost time (s)
ICU Level of Service

16.2
0.81

't20.0
84.7%

15

B

12.0
D

DKS Associates
311012009

Synchro 6 Report
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HCM Signalized lntersection Capacity Analysis
3: HVúY 99 & Tualatin-Sherwood

Shenruood Adams Ave N Extension
2008 Existing 30th HV

-' \{ \\ 1r \t ¿--+

Lane Configurations
ldeal Flow (vphpl)
Total Lost time (s)
Lane Util. Factor
Frpb, ped/bikes
Flpb, ped/bikes
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted

l¡
1900

4.0
1.00
1.00
1.00
1.00
0.9s
1752
0.95
1752

rff
1900

4.0
0.91
1.00
r.00
1.00
1.00

4988
1.00

4988

f
1900

4.0
1.00
1.00
1.00
0.85
1.00
1524
1.00

't524

li
1900

4.0
1.00
1.00
1.00
1.00
0.95

1 703
0.95
1703

+t1.
1900

4.0
0.91
1.00
1.00
0.97
1.00

4937
1.00

4937

1900
tÌ

1900
4.0

0.97
1.00
1.00
1.00
0.95
3502
0.95

3502

+
1900

4.0
1.00
1.00
1.00
1.00
1.00

1845
1.00

1845

f
1900

4.0
1.00
0.97
1.00
0.85
1.00
1507
1.00

1507

fi
r900

4.0
1.00
1.00
1.00
1.00
0.95
1433
0.95
1433

+1"
1900

4.0
0.95
1.00
1.00
0.96
1.00

3260
1.00

3260

1900

Satd. Flow
Volume (vph)
Peak-hour factor, PHF
Adj. Flow (vph)
RTOR Reduction (vph)
Lane Group Flow (vph)
Confl. Peds. (#/hr)
Heaw Vehicles (%)

183
0.94
195

0
195

814
0.94
866

0
866

355
0.94
378
237
141

213
0.94
227

0
227

0.94
1724

34
2106

391
0.94
416

0
0

454
0.94
483

0
483

305
0.94
324

0
324

3o/o

0.94
116
88
28

3
4o/o

99
0.94
105

0
105

3
260/o

370
0.94
394

29
501

128
0.94
r36

0
0

1

3% 4o/o 60/o 60/o 2% 2% 0o/o 7o/o 5o/o

Turn Type
Protected Phases
Permitted Phases
Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s)
Vehicle Extension (s)

Prot Perm Prot Split Perm Split
8877

8
19.0
20.0
0.17

5.0
2.3

5 2 16

12.5
13.0
0.11
4.5
2.3

43.4
M.9
0.37

5.5
4.7

2
43.4
44.9
0.37

5.5
4.7

18.0
18.5
0.'15

4.5
2.3

48.9
50.4
0.42

5.5
4.7

19.0
20.0
0.17

5.0
2.3

19.0
20.0
0.17

5.0
2.3

19.6
20.6
0.17

5.0
2.3

19.6
20.6
4.17

5.0
2.3

Lane Grp Cap (vph)
v/s Ratio Prot
v/s Ratio Perm
v/c Ratio
Uniform Delay, d1

Progression Factor
lncrementalDelay, d2
Delay (s)
Level of Service
Approach Delay (s)
Approach LOS

570 263 2074
0.13 c0.43

584 308
O.14 c0.18

251 246 560
0.07 c0.15

190
c0.11

1 866
0.17

1.0,î
53.5
0.88
62.3

109.1
F

0.46
28.4
0.69

0.2
19.9

B
50.6

D

0.09
0.25
25.9
3.49

0.3
90.8

F

0.86
49.5
1.16
15.0
72.7

E

1.02
34.8
0.96
18.9
52.5

D
54.4

D

0.02
0.'!'f
42.4
1.00

0.1
42.6

D

0.43
44.4
1.00
0.7

45.1
D

0.89
48.6
1.00
16.5
65.1

E

61.8
E

0.8.3 1.05
48.3 50.0
1.00 1.00
9.1 65.6

57.4 1 15.6
EF

76.0
E

HCM Average Control Delay
HCM Volume to Capacity ratio
Actuated Cycle Length (s)
lntersection Capacity Utilization
Analysis Period (min)
c Critical Lane Group

58.0
1.00

120.0
90.8%

15

HCM Level of Service

Sum of lost time (s)
ICU Level of Service

E

16.0
E

DKS Associates
3110t2009
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HCM Signalized Intersection Capacity Analysis
4: Tualatin-Shenrood & Shoppinq Center

Shenryood Adams Ave N Extension
2008 Existing 30th HV

j + \{ \a 1t \l ¿<l-

Lane Configurations
ldeal Flow {vphpl)
Total Lost time (s)
Lane Util. Factor
Frpb, ped/bikes
Flpb, ped/bikes
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted

tï
1900

4.0
0.97
1.00
1.00
1.00
0.95
3502
0.95

3502

ì
1900

4.0
r.00
1.00
1.00
1.00
0.95
1805
0.95
r805

+1-
1900

4.0
0.95
1.00
1.00
0.99
1.00

3478
1.00

3478

1900
I

1900
4.0

r.00
1.00
1.00
1.00
0.95
1805
0.95
1805

þ
1900

4.0
1.00
1.00
1.00
0.90
r.00

1656
1.00

1656

1900
I

1900
4.0

1.00
1.00
1.00
1.00
0.95
1805
0.95
1805

+
1900

4.0
1.00
1.00
1.00
1.00
1.00

1900
1.00

1900

f
r900

4.0
1.00
0.96
1.00
0.85
1.00

1513
1.00

1513

+î'
1900 r900

4.0
0.95
0.99
r.00
0.97
1.00

3238
1.00
3238Satd. Flow

Volume
Peak-hour factor, PHF
Adj. Flow(vph)
RTOR Reduction (vph)
Lane Group Flow (vph)
Confl. Peds. (#/hr)
Heaw Vehicles (%)

26
0.95

27
0

27

0%

54
0.95

57
0
0

4o/o

24
95
25
50
32

0o/o

0
100

0.95
r05

0
105
27

o%

59
.95
62

0
62

Oo/o

0 0.95
721

24
901

194
0.95
204

0
0
4

4%

77
0.95

81
0

81
4

Oo/o

687
0.95
723

4

37
0.95

39
0
0

.95
26

0
26

0 0.95
85
77
I

27
2o/o8o/o

758

3% 3% 0%
Turn Type
Protected Phases
Permitted Phases
Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s)

Prot Prot Prot Perm
7

Prot
35 2 1 6 I 4

Vehicle Extension ls)

3.2
5.5

0.07
6.3
2.7

37.7
39.6
0.54

5.9
3.2

3.2
5.2

0.07
6.0
2.7

37.4
39.3
0.53

5.9
3.2

3.2
5.9

0.08
6.7
2.4

6.9
8.6

0.12
5.7
1.8

2,1
4.4

0.06
6.3
2.7

5.4
7.1

0.10
5.7
1.8

4
5.4
7.1

0.10
5.7
f.8

Lane Grp Cap (vph)
v/s Ratio Prot
v/s Ratio Perm
vlc Ratio
Uniform Delay, d1
Progression Factor
lncrementalDelay, d2
Delay (s)
Level of Service
Approach Delay (s)
Approach LOS

261 1737
0.02 c0.28

127
c0.04

1852
0.22

108
0.01

183
0.01

146144 193
c0.06 c0.02

0.24
32.2
1.00
0.4

32.6
c

0.52
11.0
1.00
0.3

11.3
B

12.6
B

0.64
33.4
1.00
9.3

42.7
D

0.41
10.3
r.00
0.2

10.5
B

r3.6
B

0.73
33.2
1.00
16.0
49.2

D

0.16
29.4
1.00
0.1

29.5
c

40.6
D

o.25
33.1
r.00

1.0
34.1

c

0.14
30.6
1.00

0.1
30.7

c
31.2

c

0.01
0.06
30.3
1.00

0.1
30.4

c

HCM Average Control Delay
HCM Volume to Capacity ratio
Actuated Cycle Length (s)
lntersection Capacity Utilization
Analysis Period (min)
c Critical Lane Group

HCM Level of Service

Sum of lost time (s)
ICU Level of Service

16.6
0.45
73.8

51.7o/o

15

B

8.0
A

DKS Associates
3t10t2009
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HCM Signalized lntersection Capacity Analysis
5: Tualatin-Sherwood & Baler WaY

Sherwood Adams Ave N Extension
2008 Existing 30th HV

'¿ ---l¡

EBL EBT

\
EER

{
WBL

\\ 1Ì \l J
NBT

Lane Configurations
ldeal Flow (vphpl)
Total Lost time (s)
Lane Util. Factor
Frpb, ped/bikes
Flpb, ped/bikes
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)

ìi
1900

4.0
1.00
1.00
1.00
1.00
0.95
1805
0.95
I 805

+1-
1900

4.0
0.95
1.00
1.00
0.98
1.00

3274
1.00

3274

1900
Ì

1900
4.0

1.00
1.00
1.00
1.00
0.95
1752
0.95
1752

1r
1900

4.0
1.00
1.00
1.00
1.00
't.00

1843
1.00
1843

.1
1900

4.0
1.00
1.00
1.00
1.00
0.95
1710
0.73
1300

f
1900

4.0
1.00
0.98
1.00
0.85
1.00

1 566
1.00

1 566

I
1900

4.0
1.00
1.00
0.99
1.00
0.95
1791
0.70
1313

1.
1900

4.0
1.00
0.99
r.00
0.93
1.00
1753
1.00

1753

19001900 1900

Volume (vph)
Peak-hour factor, PHF 0
Adj. Flow (vph)
RTOR Reduction (vph)
Lane Group Flow (vph)
Confl. Peds. (#/hr)

93

Oo/o

6
.96

6
0
6
I

0%

659
0.96
686

11

791

111
0.96
116

0
0
4

4o/o

100
0.96
104

0
104

4
3%

710
0.96
740

0
744

3o/o

4
0.96

4
0
0
I

0o/o

86
0.96

90
0
0
1

6%

5
0.96

5
0
0
1

3
0.96

3
0

7256
0.96 0.96 0.96

7556
6304
1257
77

1% Oo/o 0o/oHeaw Vehicles ( oÂ\ 8o/o Oo/o

Turn Type
Protected Phases
Permitted Phases
Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s)

Prot Prot Perm Perm Perm

1.1

3.2
0.04

6.1
2.7

42.1
43.8
0.57

5.7
4.5

6.8
8.9

0.12
6.1
2.7

6

47,8
49.5
0.65

5.7
4.5

I

9.6
11.9
0.16

6.3
2.6

I
9.6

11.9
0.16

6.3
2.6

4
9.6

11.9
0.16

6.3
2.7

4

9.6
11.9
0.16

6.3
2.7

1Ã 2
I

Vehicle Extension ls)
Lane Grp Cap (vph)
v/s Ratio Prot
v/s Ratio Perm
v/c Ratio
Uniform Delay, d1

Progression Factor
lncrementalDelay, d2
Delay (s)
Level of Service
Approach Delay (s)
Approach LOS

75
0.00

1872
0.24

204 1191
c0.06 c0.40

202 243 204 272
0.00

0.08
35.3
1.00
0.4

35.7
D

0.42
9.3

1.00
0.3
9.5

A
9.7

A

0.51
31.8
1.00

1.7
33.5

c

4.62
8.0

1.00
1.3
9.3

A
12.3

B

c0.07
0.46
29.4
1.00

1.3
30.7

c
29.3

c

0.01
0.05
27.5
1.00

0.1
27.6

c

0.00
0.02
27.4
1.00
0.0

27.5
c

0.02
27.4
1.00

0.0
27.5

c
27.5

c

lntersection
HCM Average Control Delay
HCM Volume to Capacity ratio
Actuated Cycle Length (s)
lntersection Capacity Utilization
Analysis Period (min)
c Critical Lane Group

HCM Level of Service12.9
0.57
76.6

64.1%
15

B

Sum of lost time (s)
ICU Level of Service

8.0
c

DKS Associates
311012009
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HCM Unsignalized lntersection Capacity Analysis
6: Tualatin-Shenruood & Adams

Sherwood Adams Ave N Extension
2008 Existing 30th HV

i + \{ \a 1t \l ¿

Lane Configurations
$ign Gpntrol
Grade
Volume (veh/h)
Peak Hour Factor
Hourlyflow rate (vph)
Pedestrians
Lane Wìdth (ft)
Walking Speed (fVs)
Percent Blocltage
Right turn flare (veh)
Median type
Median storage veh)
Upstre€m signal (ft)
pX, platoon unblocked
vC, conflicting volume
vC1, stage 1 confvol
v€2, qtqge 2 conf vol
vCu, unblocked vol
tC, single (s)
tC,2 stage (s)
tF (s)
p0 queue freeo/o
cM cApaçity (veh/h)

+
ç*roo

0o/o

ft
Stoþ

o%

l¡l¡

2
0.95

f
Fiee

0o/o

717
0.95
755

frr 1"
Free

0o/o

812
0.95
855

1

12.0
4.0

0

3
0.95

3

857
4.1

2.2
100
791

16
0.95

17

113
0.95
119

0.77
772

705
4.1

0
0.95

0

1

0.95
1

688

0068
0.95 0.95 0.95

0072 2
2

12.Q
4.0

0

2
0.95

2

None

0.77
1873 857

0.77
1857

None

0.77
1856

0.77
756

0.77
1928857

2108
7,1

3.5
100
24

2106
6.S

684 2200
6.2 7.1

2128 857
6.5 6.2

2.2
83

698

4.O 3.3
100 80
33 349

3:5
94
17

4:0 3.3
93 99g2 359

3
0

791
0.00

0
9:6

A
0,0

0
0

1700
Q.44

0
0.0

17
0

17
1700
0.01

0
0.0

119
0

698
0.17

15
11.2

B
1.4

0
0

1700
0.50

0
0.0

0
0
0

1700
0.00

0
0.0

A
17.9

c

1

Volume Left
Volume Right
cSH
Volumeto Capacity
Queue Length 95th (ft)
Control Delay (s)
Lane LOS
Approaoh Delay (s)
Approach LOS

01
722

349 40
0.20 0.r3
19 10

'17.9 108,8
CF

108;8
F

Average Delay
lntersection Capacity Utilizatlon
Analysis Period (min)

ICU Levelof Service
1.8

60.7%
15

B

DKS Associates
311012009

Synchro 6 Report
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HCM Unsignalized lntersection Capacity Analysis
7: Tualatin-Sherwood & Gerda

Sherwood Adams Ave N Extension
2008 Existing 30th HV

ì + r\¿t-

Lane Configurations
Sign Control
Grade
Volume(velVh)
Peak Hour Factor
Hourly flow rate (Wh)
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right tum flare (veh)
Median type
Median storage veh)
Upstreâm signal (fr)
pX, platoon unblocked
vC, conflicting volume
vC1, stage 1 confvol
vC2, stage 2 oonfvol
vCu, unblocked vol
tC, slngfe(s)
tC,2 stage (s)
tF (s)
p0 queue free o/o

cM capaelty (vêh/h)

I t
Free

0%
750

0.97
773

1"
Free

0%
857

0.97
884

15
0.97

15

I
Stop

0o/o

34
0.97

35

1697
6.4

¡tr

62
0.97

64

16
0.97

16

None

1697 891

891
6.2

3.5 3.3
65 81

100 341

899

899
4.3

2.4
98

689

1

16
0

689
0.02

2
1A,4

B
4.2

773
0
0

1700
0.45

0
0.0

0
15

1700
0.53

0
0.0

35
35
0

100
0.35

34
59.0

F
32.5

D

0
64

341
0.r9

17
18.0

c

Volume Left
Volume Right
cSH
Volume to CapaciU
Queue Length 95th (ft)
Control Delay (s)
Lane LOS
Approach Delay (s)
Approach LOS

0.0

Average Delay
lntersection Capacity Utilization
Analysis Period (mín)

ICU Level of Service
1.9

56.5%
15

B

DKS Associates
3t10t2009

Synchro 6 RePort
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HCM Signalized lntersection Capacity Analysis
8: Tualatin-Sherwood & Oreqon Street

Sherwood Adams Ave N Extension
2008 Existing 30th HV

j + \{ \\ 1t \t ¿

Lane Configurations
ldeal Flow (vphpl)
Total Lost time (s)
Lane Util. Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted

Ì
1900

4.0
1.00
1.00
0.95

1 805
0.95
1805

I
1900

4.0
1.00
0.85
1.00

1553
1.00
't553

ì
1900

4.0
1.00
1.00
0.95
1770
0.25
459

Ît
1900

4.0
1.00
1.00
1.00

1863
1.00

1863

.1
1900

4.0
1.00
1.00
0.95
1752
0.75
1383

I
1900

4.0
1.00
0.85
1.00

1 538
1.00

1 538

ri
1900

4.0
1.00
1.00
0.95
1805
0.44
835

Ît
1900

4.0
1.00
0.90
1.00
1710
1.00
1710

1900
+

1900 1900 1900
4.0

r.00
1.00
1.00

1827
1.00
1827Satd. Flow

(vph) 201
0.97
207

43
164
4o/o

440
0.97
454

0
454
2%

151
0.97
156

0
0

3o/o

0
0.97

0
0

156
0%

171
0.97
176
117
59

íYo

21
0.97 0

22
0

22
o%

3 610
.97 0.97
3 629
00
3 629

Oo/o 4o/o

0.97 0
734

0
7U

2 I
0.97

I
0
0

0o/o

4
.97

4
7
5

0o/o

0
.97

0

Peak-hour factor, PHF 0
Adj. Flow (vph)
RTOR Reduction (vph)
Lane Group Flow (vph)
Heaw Vehicles (%) 2o/o

0
0
0

%

Turn Type
Protected Phases
Permitted Phases
Actuated Green, G (s)
Effective Green, g (s)
Actuated g/G Ratio
Clearance Time (s)
Vehicle Extension (s)

Prot

3.1
5.1

0.04
6.0
1.0

2

75.3
77.3
0.58

6.0
2.5

5
Perm pm+pt

1

26
75.3 94.5
77.3 96.5
0.58 0.72
6.0 6.0
2.5 1.0

6

94.5
96.5
0.72

6.0
2.5

Perm pm+ov Perm
8 1

I
40.7
44.7
0.33

6.0
1.0

I 4
18.4
24.4
0.15

6.0
1.0

18.4
20.4
0.15

6.0
1.0

4

18.4
20.4
0.15
6.0
1.0

Lane Grp Cap (vph) 69 1054 896 568 1342
v/s Ratio Prot 0.00 c0.34 c0.14 0.39
v/s Ratio Perm 0.11 c0.43
v/c Ratio 0.04 0.60 0.18 0.80 0.55
Uniform Delay, d1 62.1 18.3 13.4 15.1 8.7
Progression Factor 1.00 1.00 1.00 1.08 1.62
lncrementalDelay, d2 0.1 0.8 0.1 5.3 1.2
Delay (s) 62.2 19.1 13.5 21.6 15.2
LevelofService E B B C B
Approach Delay (s) 17.8 17.6
Approach LOS B B

211 559
0.02
0.02
0.11
30.8
1.00
0.0

30.9
c

127 264
0.00

c0.11
0.74
54.3
1.00
11.1
65.3

E
47.'l

D

0.03
0.17
49.5
1.00
0.2

49.7
D

0.02
48.3
1.00
0.0

48.3
D

49.2
D

HCM Average Control Delay
HCM Volume to Capacity ratio
Actuated Cycle Length (s)
lntersection Capacity Utilization
Analysis Period (min)
c Critical Lane Group

HCM Level of Service

Sum of lost time (s)
ICU Level of Service

22.2
0.76

134.0
81.50/o

15

c

8.0
D

DKS Associates
311012009

Synchro 6 Report
Page 8



HCM Sign alized lntersection Capacity Analysis
9: Tualatin-Shenruood & CiPole

Shenruood Adams Ave N Extension
2008 Existing 30th HV

Movement

l¿

ËBL EBT

I
SBL

¿
SBR

{- \
WBR

Lane Confìgurations
ldeal Flow (vphpl)
Total Lost time (s)
Lane Util. Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted

ìi
1900

4.0
1.00
1.00
0.95
1736
0.17
319

f
1900

4.0
1.00
1.00
1.00

1827
1.00

1827

+
1900

4.0
1.00
1.00
1.00

1 863
1.00

1 863

il
1900

4.0
1.00
0.85
1.00
1524
1.00
1524

Ì
1900

4.0
1.00
1.00
0.95
1687
0.95
1687

f
1900

4.0
1.00
0.85
1.00

1 583
L00

1 583Satd. Flow
Volume (vph)
Peak-hour factor, PHF
Adj. Flow (vph)
RTOR Reduction (vph)
Lane Group Flow (vph)

82
0.97

85
0

85
4%

688
0.97
709

0
709
4%

961
0.97
991

0
991
2%

102
0.97
105

I
96

60/o

99
0.97
102

0
102
7%

192
0.97
198
67

131
2%Heaw Vehicles (%)

Turn Type
Protected Phases
Permitted Phases
Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s)
Vehicle Extension (s)

52
2

109.6 109.6
111.6 111.6
0.83 0.83
6.0 6.0
2.0 2.5

pm+pt Perm pm+ov
5
4

19.6
23.6
0.18

6.0
2.0

6 4

96.4
98.4
0.73

6.0
2.5

6
96.4
98.4
0.73

6.0
2.5

12.4
14.4
0.11

6.0
2.5

Lane Grp Cap (vph)
v/s Ratio Prot
v/s Ratio Perm
v/c Ratio
Uniform Delay, d'l
Progression Factor
lncrementalDelay, d2
Delay (s)
Level of Service
Approach Delay (s)
Approach LOS

1522 1368
c0.39 c0.53

363
0.02
0,18
0.23
10.3
2.42

0.1
25.1

c

1119 181
c0.06

326
0.03
0.06
0.40
48.9
1.00
0.3

49.2
D

0.47
3.1

0.63
0.9
2.8

A
5.2

A

0.72
10.1
1.00

1.8
11.9

B
11.3

B

0.06
0.09

5.0
1.00
0.0
5.1

A

0.56
56.8
1.00

3.2
60.0

E
52.9

D

lntersection Sum marv

HCM Average Control DelaY
HCM Volume to Capacity ratio
Actuated Cycle Length (s)
I ntersection Capacity Utilization
Analysis Period (min)
c Critical Lane Group

HCM Level of Service14.8
0.69

134.0
71.8%

15

B

Sum of lost time (s)
ICU Level of Service

12.0
c

DKS Associates
311012009

Synchro 6 Report
Page 9



HCM Unsignalized lntersection Capacity Analysis
10: Cipole & Galbreath

Sherwood Adams Ave N Extension
2008 Existing 30th HV

\{ \t{--+

Lane Configurations
Sign Control
Grade
Volume (veh/h)
Peak Hour Factor
Hourly flow rate (vph)
Pedestrians
LaneWdth (ft)
Walking Speed (fUs)
Percent Blockage
Right turn flare (veh)
Median þpe
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflictíng volume
vC1, stage I conf vol
vC2, stage 2 conf vol
vCu, unblocked vol
tC, single (s)
tC,2 stage (s)
tF (s)
p0 queue free o/o

cM capacity (veh1h)

1.
Free

0o/o

91
0.79
115

7
0.79

I

15
0.79

19

-1
Free

0%
274
0.79
347

v
Stop

0%
14

0.79
18

42
0.79

53

124

124
4.2

None

504 120

504 '120

6.4 6.2

2.3
99

1432

3.6 3.3
97 94

524 937

VolumeTotal
Volume Left
Volume Ríght
cSH
Volume to Capacity
Queue Length 95th (ft)
Control Delay (s)
Lane LOS
Approach Delay (s)
Approach LOS

0
o

1700
0.07

0
0.0

19
0

1432
0.01

1

0.5
A

0.5

71
18
53

783
0.09

7
10.1

B
10.1

B
0.0

Average Delay
lntersection Capacity Utilization
Analysis Period (min)

1.6
31.9o/o

15
ICU Level of Servlce A

DKS Associates
3t10t2009

Synchro 6 Report
Page 10



HCM Signalized lntersection Capacity Analysis Sherwood Adams Ave N Extension
2008 Existing 30th HV

1 1: Edy Road & HWY 99

.-\ ¡ /
NET

(lÞ¿-a

NER

/F1

NWL

\
NWT

ï(
SEL NEL

Lane Configurations
ldeal Flow (vphpl)
Total Lost time (s)
Lane Util. Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (oerm)

ï
1900

4.0
1.00
1.00
0.95
1787
0.95
1787

f
1900

4.0
1.00
1.00
1.00

1881
1.00

1881

I
1900

4.0
1.00
0.85
1.00

1 599
1.00

1 599

ìl
1900

4.O

0.95
1.00
0.95
1698
0.95

1 698

-1
1900

4.0
0.95
1.00
0.99
1756
0.99

1 756

{
1900

4.0
1.00
0.85
1.00

1 553
1.00

1 553

rr

1900
4.0

1.00
1.00
0.95
1770
0.95
1770

++1'
1 900

4.0
0.91
0.99
1.00

4888
1.00

4888

1 900
I

1900
4.0

1.00
1.00
0.95
1787
0.95
1787

++1.
1900

4.0
0.91
0.99
1.00

5025
1.00

5025

1 900

Volume (vph)
Peak-hour factor, PHF
Adj. Flow (vph)
RTOR Reduction (vph)
Lane Group Flow (vph)

88
0.90

98
0

98
1o/o

125
0.92
136

0
136
1%

103
0.94
110
100

10
1%

288
0.94
306

0
254
1o/o

199
0.94
212

0
264
2o/o

124
0.94
132
112
20

4o/o

167
0.94
178

0
178
2%

1127
0.94

1 199
11

1302
5%

107
0.94
114

0
0

2%

198
0.94
211

0
211
1%

1793
0.94
1907

I
2063

2%

154
0.94
164

0
0

2%HeaW Vehicles (%)

Turn Type
Protected Phases
Permitted Phases
Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s)
Vehicle Extension (s)

Perm Split Perm Prot
5

Split
7 7 88 2

42.4
43.9
0.37

5.5
4.7

Prot
1 b

60.1
61.6
0.51

5.5
4.7

9.7
10.7
0.09

5.0
2.3

9.7
14.7
0.09

5.0
2.3

7
9.7

10.7
0.09

5.0
2.3

17.0
18.0
0.15

5.0
2.3

17.0
18.0
0.15

5.0
2.3

I
17.0
18.0
0.15

5.0
2.3

13.2
13.7
0.11

4.5
2.3

30.9
31.4
0.26

4.5
2.3

Lane Grp Cap (vph)
v/s Ratio Prot
v/s Ratio Perm
v/c Ratio
Uniform Delay, d1

Progression Factor
lncremental Delay, d2
Delay (s)
Level of Service
Approach Delay (s)
Approach LOS

159 168
0.05 c0.07

0.62
52.7
1.00

5.5
58.2

E

0.81
53.6
1.00
23.3
77.0

E
63.1

E

0.01
0.08
43.9
1.00

0.1
44.0

D

0.88
52.3
1.00
32.7
85.0

F

o.73
32.9
1.00

1.8
34.7

c
40.7

D

0.45
37.1
1.01

0.1
37.4

D

0.80
24.1
1.03
0.8

25.6
c

26.7
c

143

0.01
0.07
50.1
1.00

0.1
50.2

-D

255
0.15

1.00
51.0
1.00
54.9

105.9
F

263
c0.15

1.00
51.0
1.00
56.5

107.5
F

94.0
F

233 202
c0.1 0

1788
4.27

468
0.12

2580
c0.41

ntersection
HCM Average Control Delay
HCM Volume to Capacity ratio
Actuated Cycle Length (s)
lntersection Capacity Utilization
Analysis Period (min)
c Critical Lane Group

HCM Levelof Service

Sum of lost time (s)
ICU Level of Service

42.8
0.85

120.0
80.4o/o

15

D

16.0
D

DKS Associates
3t10t2009

Synchro 6 Report
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2030 No-Build Gonditions
Study lntersections Operational Analysis



HCM Signalized lntersection Capacity Analysis
1: H\l/Y 99 & Cipole

Shenn¡ood Adams Ave N Extension
2030 AM without Adams Extension

Movernent

ì+\
EBL EBT EBR

<t-\

WBT WBR

lr
SET SBR

rIa{
NBL NBR

L
SBLWBL NBT

Lane Configurations
ldeal Flow (vphpl)
Total Lost time (s)
Lane Util. Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)

I
1900

4.0
1.00
1.00
0.95
1805
0.95
1805

+1r
1900

4.0
0.95
0.98
1.00

3406
1.00

3406

1900
Ì

1900
4.0

1.00
1.00
0.95
1517
0.95
1517

+1'
1900

4.0
0.95
1.00
1.00

3405
1.00

3405

Ét+

1900
4.0

1.00
0.90
0.99
1348
0.91
1238

q+
1900

4.0
1.00
1.00
0.97

1 539
0.48
757

19001900 1900 1900 1900

Volume (vph)
Peak-hour factor, PHF
Adj. Flow (vph)
RTOR Reduction (vph)
Lane Group Flow (vph)

6
0.92

7
0
7

Oo/o

1954
0.92

2't24
I

2449
3o/o

307
0.92
334

0
0

9%

125
0.92
136

0
136

19o/o

824
0.92
896

0
897
60/o

1

0.92
1

0
0

Oo/o

78
0.92

B5
0
0

25o/o

5
0.92

5
89

286
30o/o

262
0.92
285

0
0

25%

53
0.92

58
0
0

21%

22
0.92

24
0

82
15o/o

0
0.92

0
0
0

Heaw Vehicles (% Oo/o

Turn Type
Protected Phases
Permitted Phases
Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s)
Vehicle Extension (s)

Prot Prot Perm

8

Perm

52 1 6 I

30.4
32.4
0.25

6.0
2.5

4

30.4
32.4
0.25

6.0
2.5

4

1.2
1.7

0.01
4.5
2.3

69.0
71.0
0.54

6.0
4.8

14.4
14.9
0.11

4.5
2.3

82.2
84.2
0.65

6.0
4.8

Lane Grp Cap (vph)
v/s Ratio Prot
v/s Ratio Perm
v/c Ratio
Uniform Delay, d1

Progression Factor
lncremental Delay, d2
Delay (s)
Level of Service
Approach Delay (s)
Approach LOS

24 1856
0.00 c0.72

173
c0.09

2200
0.26

308 188

0.29
63.7
1.00
3.9

67.6
E

1.32
29.7
1.00

147.8
177.4

F
177.1

F

0.79
56.1
1.00
19.6
75.7

E

0.41
11.1
1.00

0.2
11.3

B
19.8

B

c0.23
0.93
47.8
1.00
33.0
80.8

F
80.8

F

0.11
0.44
41,3
1.00

1.2
42.4

D
42.4

D

lntersection ru

HCM Average Control Delay
HCM Volume to Capacity ratio
Actuated Cycle Length (s)
lntersection Capacity Utilization
Analysis Period (min)
c Critical Lane Group

HCM Level of Service

Sum of lost time (s)
ICU Level of Service

124.1
1.15

130.3
100.9%

15

F

12.0
G

DKS Associates
3t10t2009

Synchro 6 Report
Page 1



HCM Signalized lntersection Capacity Analysis
2: Home Depot & HWY 99

Shenruood Adams Ave N Extension
2030 AM without Adams Extension

j -+ \{ \\ 1t \t ¿

Lane Configurations
ldeal Flow (vphpl)
Total Lost time (s)
Lane Util. Factor
Frpb, ped/bikes
Flpb, pedlbikes
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)

1900
-1

1900
4.0

1.00
1.00
1.00
1.00
0.95

1 805
0.73
1390

if
1900

4.0
1.00
0.98
1.00
0.85
1.00
1262
1.00
1262

1900
-1

1900
4.0

1.00
1.00
0.98
1.00
0.95
1642
0.75
1293

if
1900

4.0
1.00
1.00
1.00
0.85
1.00

1615
1.00

1615

r¡

1900
4.0

1.00
r.00
1.00
1.00
0.95
1770
0.95
1770

t+
1900

4.0
0.95
1.00
1.00
1.00
1.00

3505
1.00

3505

f
1900

4.0
1.00
0.96
1.00
0.85
1.00
1494
1.00
1494

li
1900

4.0
1.00
1.00
1.00
1.00
0.95
1612
0.95
1612

+1'
1900 1900

4.0
0.95
1.00
1.00
1.00
1.00

3367
1.00

3367

Volume (vph)
Peak-hour factor, PHF
Adj. Flow (vph)
RTOR Reduction (vph)
Lane Group Flow (vph)
Confl. Peds. (#/hr)
Heaw Vehicles (%)

9370
0.95 0.95 0.95

9390
800
1039
33

25Yo 8o/o 0o/o

13
0.95

't4
0
0

0
0

14

52
.95
55

0
55

2%

0
25
.95
26
24

2

0
0

0.95
?234
0.95
2352

0
2352

3o/o

82
0.95

86
15
71

3
4o/o

20
0.95

21
0

21
3

12%

883
0.95
929

1

952

7o/o

23
0.95

24
0
0

0o/o 0o/o 0% 00/

Turn Type
Protected Phases
Permitted Phases
Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s)
Vehicle Extension ls)

Perm Perm Perm Prot
5

Perm

4
4 8 2

Perm

2
92.9
94.9
0.79

6.0
4.8

Prot
1

3.1
3.6

0.03
4.5
2.3

6

88.9
90.9
0.76

6.0
4.8

7.5
9.5

0.08
6.0
2.5

4
7.5
9.5

0.08
6.0
2.5

7.5
9.5

0.08
6.0
2.5

I
7.5
9.5

0.08
6.0
2.5

7.1
7.6

0.06
4.5
2-3

92.9
94.9
0.79

6.0
4.8

8

Lane Grp Cap (vph)
v/s Ratio Prot
v/s Ratio Perm
v/c Ratio
Uníform Delay, d1

Progression Factor
lncrementalDelay, d2
Delay (s)
Level of Service
Approach Delay (s)
Approach LOS

110 100

0.01
0.13
51.4
1.00
0.4

51.8
D

51.4
D

0.00
0.01
50.9
1.00
0.0

50.9
D

102

c0.03
0.38
52.5
1.00

1.7
54.2

D
52.9

D

0.00
0.02
50.9
1.00
0.0

51.0
D

0.49
54.3
1.13

1.0
62.3

E

0.85
8.0

2.40
1.8

21.0
c

21.3
c

1182

0.05
0.06

2.8
1.54
0.0
4.3

A

48
0.01

0.44
57.2
1.00
3.7

60.9
E

2551
o.28

0.37
4.9

1.00
0.4
5.3

A
6.5

A

128 '112 2772
c0.03 c0.67

HCM Average Control Delay
HCM Volume to Capacity ratio
Actuated Cycle Length (s)
lntersection Capacity Utilization
Analysis Period (min)
c Critical Lane Group

HCM Level of Service

Sum of lost time (s)
ICU Level of Service

18.0
0.80

120.0
82.5o/o

15

B

12.0
E

DKS Associates
3t10t2009

Synchro 6 Report
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HCM Signalized lntersection Capacity Analysis
3: HWY 99 & Tualatin-Shenruood

Sheruvood Adams Ave N Extension
2030 AM without Adams Extension

j
EB

\ {
WBL

\a I Ì \ I ¿
EBT

Lane Configurations
ldeal Flow (vphpl)
Total Lost time (s)
Lane Util. Factor
Frpb, ped/bikes
Flpb, ped/bikes
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted

li\
1900

4.0
0.97
1.00
1.00
1.00
0.95
3400
0.95
3400

++f
1900

4.0
0.91
1.00
1.00
1.00
1.00

5085
1.00

5085

I
1900

4.0
1.00
1.00
1.00
0.85
1.00

1 538
1.00

1 538

Ìtl
1900

4.0
0.97
1.00
1.00
1.00
0.95
3213
0.95
3213

t++
1900

4.0
0.91
1.00
1.00
1.00
1.00

4803
1.00

4803

f
1900

4.0
1.00
1.00
1.00
0.85
1.00
1442
1.00

1442

ril
1 900

4.0
0.97
1.00
1.00
1.00
0.95
3019
0.95

301 I

++
1900

4.0
*0.75

1.00
1,00
1.00
1.00

2436
1.00

2436

f
1900

4.0
1.00
0.98
1.00
0.85
1.00
1446
1.00
1446

Ììi t+ |
1900 1900 1900
4.0 4.0 4.0

0.97 0.95 1.00
1.00 1 .00 1.00
1.00 1.00 1.00
1.00 1.00 0.85
0.95 1.00 1.00
3367 3406 1553
0.95 1 .00 1.00
3367 3406 1553Satd. Flow (perm

Volume (vph)
Peak-hour factor, PHF
Adj. Flow (vph)
RTOR Reduction (vph)
Lane Group Flow (vph)
Confl. Peds. (#/hr)

261
0.98
266

0

1849
0.98
1887

0
1887

583
0.98
595
210
385

146
0.98
149

0
149

650
0.98
663

0

134
0.98
137
110
27

231
0.98
236

0
236

769
0.98
785

0
785

227
0.98
232
109
123

2
9%

266

3Yo

663

8o/o

291 668 284
0.98 0.98 0.98
297 682 290

00226
297 682 64

2
4o/o 60/o 4o/oHeaw Vehicles (%) 2o/o 5o/o 9% 12o/o 160/o 17%

Turn Type
Protected Phases
Permitted Phases
Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s)

Prot
5 2

Perm Prot

39.2
39.7
0.33

4.5
2.3

51.1
52.6
0.44

5.5
4.7

2
51.1
52.6
0.44

5.5
4.7

9.9
10.4
0.09

4.5
2.3

21.8
23.3
0.19

5.5
4.7

Perm

6
21.8
23.3
0.19

5.5
4.7

Prot
3

13.6
14.6
0.12

5.0
2.3

8

32.0
33.0
0.28

5.0
2.3

I
32.0
33.0
0.28

5.0
2.3

7.0
8.0

0.07
5.0
2.3

25.4
26.4
o.22

5.0
2.3

Perm Prot Perm

4
25.4
26.4
0.22

5.0
2.3

16 74

Vehicle Extension (s)

Lane Grp Cap (vph)
v/s Ratio Prot
v/s Ratio Perm
v/c Ratio
Uniform Delay, d1

Progression Factor
lncremental Delay, d2
Delay (s)
Level of Service
Approach Delay (s)
Approach LOS

674 278 933
0.05 c0.14

280 367 670
0.08 c0.32

398 224
c0.09

1125
0.08

2229
c0.37

749
0.20

342

0.24
29.1
0.60

0.0
17.5

B

0.85
30.1
0.52

0.8
16.3

B
14.6

B

0.25
0.57
25.3
0.29

0.4
7.6

A

0.54
52.5
0.89

1.3
47.9

D

0.71
45.2
0.89

4.4
44.7

D
44.6

D

0.02
0.10
39.7
1.00
0.6

40.2
D

0.64
50.2
0.86

2.6
46.0

D

1.17
43.5
0.90
90.2

129.4
F

97.8
F

0.08
0.31
34.5
1.26

0.2
43.7

D

1.33
56.0
1.00

174.2
230.2

F

0.91
45.6
1.00
15.1
60.7

E

95.3
F

0.04
0.19
38.1
1.00
0.2

38.2
D

lntersection Sum marv
HCM Average Control Delay
HCM Volume to Capacity ratio
Actuated Cycle Length (s)
lntersection Capacity Utilization
Analysis Period (min)
c Critical Lane Group

HCM Level of Service

Sum of lost time (s)
ICU Level of Service

52.4
0.98

120.0
82.8o/o

15

D

16.0
E

DKS Associates
3t1012009

Synchro 6 Report
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HCM Signalized lntersection Capacity Analysis
4: Tualatin-Shen¡vood & Shoppinq Center

Sherwood Adams Ave N Extension
2030 AM without Adams Extension

j -+ \{ a-- \a 1t \l ¿

Lane Configurations
ldeal Flow (vphpl)
Total Lost time (s)
Lane Util. Factor
Frpb, ped/bikes
Flpb, ped/bikes
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)

ììt
r900

4.0
0.97
1.00
1.00
1.00
0.95
3502
0.95
3502

t1.
r900

4.0
0.95
1.00
1.00
0.99
1.00

3375
1.00

3375

1900
ì

1900
4.0

1.00
1.00
r.00
1.00
0.95

1 597
0.95
1597

+1'
1900

4.0
0.95
1.00
1,00
1.00
1.00

3034
1.00

3034

1900
lf

1900
4.0

1.00
1.00
1.00
r.00
0.95
1641
0.95
1641

Ît
1900

4.0
1.00
1.00
1.00
0.88
r.00

1645
1.00

1645

1900
T

r900
4.0

1.00
1.00
1.00
1.00
0.95
1787
0.95
1787

f
1900

I
1900

4.0
1.00
0.98
1.00
0.85
1.00

1570
1.00

1570
Volume (vph)
Peak-hour factor, PHF
Adj. Flow(çh)
RTOR Reduction (vph)
Lane Group Flow (vph)
Confl. Peds. (#/hr)
Heaw Vehicles (%)

15
0.92

16
60
21

60
0.92

65
0
0

34
0.92

37
0

37

1277
0.92
1388

3
1476

84
0.92

91
0
0
1

3%

1037
0.92
1127

0
1127

0
0.92

0
0
0

163
0.92
177

0
177

3
10o/o

43
0.92

47
0

47

0
0.92

0
0
0

53
0.92

58
0

58
'l

28
0.92

30
29

1

3
0o/o 60/o 13oh 19% 12o/o 0o/o 2% 1o/o 1o/o 1o/o

Turn Type
Protected Phases
Permitted Phases
Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s)

Prot

4.2
6.5

0.05
6.3
2.7

2

72.0
73.9
0.62

5.9
3.2

Prot

6.0
8.0

0.07
6.0
2.7

73.5
75.4
0.63

5.9
3.2

Prot

14.4
17.1
aJ4

6.7
2.6

8.0
9.7

0.08
5.7
1.8

Prot

10.1
12.4
0.r0

6.3
2.7

Perm

4
3.3
5.0

0.04
5.7
1.8

5 1 6 38 74

Extension
Lane Grp Cap (vph)
v/s Ratio Prot
v/s Ratio Perm
v/c Ratio
Uniform Delay, d1

Progression Factor
lncremental Delay, d2
Delay (s)
Level of Service
Approach Delay (s)
Approach LOS

190 2078
0.01 c0.44

0.19
54.2
0.76

0.3
41.3

D

0.71
15.7
1.11

1.4
18.8

B
19.4

B

0.76
49.4
1.00
12.6
62.0

E

0.16
51.4
1.00
0.2

51.6
D

58.7
E

106
0.04

0.55
54.2
1.04
3.7

59.9
E

1906
c0.37

0.59
13.2
1.12

1.0
15.8

B
17.9

B

234
c0.11

133
0.0r

185
c0.03

0.25
49.5
1.00
0.6

50.1
D

65

0.00
0.02
55.1
1.00
0.0

55.2
E

52 1

D

19¡(1¡i;1¡u¡,

HCM Average Control Delay
HCM Volume to Capacity ratio
Actuated Cycle Length (s)
lntersection Capacity Utilization
Analysis Period (min)
c Critical Lane Group

HCM Level of Service

Sum of lost time (s)
ICU Level of Service

23.0
0.66

120.0
66.4o/o

15

c

8.0
c

DKS Associates
3t10t2009

Synchro 6 Report
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HCM Unsignalized lntersection Capacity Analysis Sherwood Adams Ave N Extension
2030 AM without Adams Extension5: Tualatin-S heruvood & Baler Way

j --+ \{ \\ 1t \l ¿{-

Lane Configurations
Sign Control
Grade
Volume (veh/h)
Peak Hour Factor
Hourly flow rate (vph)
Pedestrians
Lane\Mdth (fr)
Walking Speed (fUs)

Percent Blockage
Right turn flare (veh)
Median type
Median storage veh)
Upstream signal (fr)
pX, platoon unblocked
vC, confllcting volume
vC1, stage 1 confvol
vC2, stage 2 conf vol
vCu, unblocked vol
tC, single (s)
tC,2 stage (s)
tF (s)
p0 queue free o/o

cMcapacity (veh/h)

+1.
Free

0%
12$a
0.92

1391

111
0.92
121

+1"
Free

0o/o

1091
0.92
f186

62
0.92

67

0
0.92

0

Stop
0o/o

0
0.92

0

0
0.92

0

0.87
1253

1144
4.1

2.2
100
539

0
0.92

0

0.70
1512

108
0.92
117

0.70
756

r

0
0.92

I
Stop

ÙYo

00
0.92 0.92

00 0

597 688

None

0.76
2706

None

0.76 0.87
2X32 627

0.76
2045

0.76
2033

1301
4.4

2.4
100
320

1 554
7,9

3.7
100
49

2421
6.5

4.4
100
zô

218
0.9

3.9 3,5
79 100

549 48

1539 2456 425
7.5 6.5 6:9

4.0
100
24

û,3
100
509

VolurneTotal
Volume Left
Volume Right
cSH
Volume to Capacity
Queue Length 95th (ft)
ControlÐelay (s)
Lane LOS
Approach Delay (s)
Approach LOS

0
0

1700
0.55

0
0.0

0
121

1700
0.34

0
0.0

791
0
0

1700
o.47

0
0.0

463
0

ß7
1700
a.27

0
0.0

549
o.21

20
13.3

B
13.3

B

1 0
0
0

700
0.00

0
0.0

A
0.0

A

0
117

1

0.0 0.0

Average Delay
lntersection Capacity Utilization
Analysis Period (min)

0.5
52.30/o

15
ICU Level of Service A

DKS Associates
3t1012009

Synchro 6 Report
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HCM Signalized lntersection Capacity Analysis
6: Tualatin-Sherwood & Adams

Sherwood Adams Ave N Extension
2030 AM without Adams Extension

_i \{ <l- \\ 1r \t ¿

Lane Configurations
ldeal Flow (vphpl)
Total Lost time (s)
Lane Util. Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)

ìi
1900

4.0
1.00
1.00
0.95

1 504
0.25
402

+1-
1900

4.0
0.95
0.99
1.00

3403
1.00

3403

1900
I

1900
4.0

1.00
1.00
0.95
1805
0.07
142

t1-
1900

4.0
0.95
1.00
1.00

3059
1.00

3059

r900
It

1900
4.0

1.00
1.00
0.95
1805
0.57
1086

1-
1900

4.0
1.00
0.85
1.00

1583
r.00

1583

r900
T

1900
4.0

1.00
1.00
0.95
1805
0.58

1 100

1r
1900

4.0
1.00
0.85
1.00
1154
1.00
1154

1900

Volume (vph)
Peak-hour factor, PHF
Adj. Flow (vph)
RTOR Reduction (vph)
Lane Group Flow (vph)
Heavy Vehicles (%)

15
0.92

5
0
5

1246
0.92
1354

7
1496

5o/o

137
0.92
149

0
0

0o/o

170
0.92
185

0
185
0%

717
0.92
779

0
780
18%

433
0.92
471

0
471
0o/o

0
0.92

0
176
120
0%

272
0.92
296

0
0

2%

0
.92

0
4
1

o%

0
5

0.92
5
0
0

1

0.92
1

0
I

0.92
1

0
0

40o/o0o/o0o/o20o/o

Turn Type pm+pt
5
2

54.6
56.6
0.47

6.0
3.0

pm+pt
1

6
66.1
68.1
0.57
6.0
3.0

pm+pt
7
4

11.3
15.3
0.13
6.0
3.0

Protected Phases
Permitted Phases
Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s)
Vehicle Extension (s)

54.6
56.6
0.47

6.0
3.0

b

66.1
68.1
0.57

6.0
3.0

2
pm+pt

3
I

34.7
36.7
0.31

6.0
3.0

I

27.9
29.9
0.25

6.0
3.0

4

10.5
12.5
0.10

6.0
3.0

LaneGrpeap(vph) 219 1605 284 1736 453 394
v/s Ratio Prot 0.00 c0.44 c0.08 0.25 c0.17 0.08
v/s Ratio Perm 0.01 0.29 c0.14
v/c Ratio 0.02 0.93 0.65 0.45 'l.04 0.31
Uniform Delay, d1 17.8 29.9 41.7 15.1 40.1 36.6
Progression Factor 0.46 0.43 0.64 0.33 1.00 1.00
lncrementalDelay, d2 0.0 9.5 4.8 0.2 53.0 0.4
Delay (s) 8.3 22.3 31.5 5.2 93.1 37.1
LevelofService A C C A F D
Approach Delay (s) 22.3 10.2 71.5
ApproachLOS C B E

157
0.00
0.00
0.01
45.7
1.00
0.0

45.7
D

120
0.00

0.00
48.2
1.00
0.0

48.2
D

47.8
D

HCM Average Control Delay
HCM Volume to Capacity ratio
Actuated Cycle Length (s)
I ntersection Capacity Uti lization
Analysis Period (min)
c Critical Lane Group

HCM Level of Service

Sum of lost time (s)
ICU Level of Service

30.4
0.89

120.0
88.9%

15

c

8.0
E

DKS Associates
3t1012009
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HCM Signalized lntersection Capacity Analysis
7: Tualatin-Sherwood & Gerda

Sherwood Adams Ave N Extension
2030 AM without Adams Extension

j \\¿a-

Lane Confìgurations
ldeal Flow (vphPl)
Total Lost time (s)
Lane Utll. Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Penniüed

T
1900

4.0
1.00
1.00
0.95
1805
0.23
436

4.0
0.95
1.00
1.00

3438
1.00

3438

4.0
0.95
0.99
1.00

3185
1.00

3185

I
1900

4.0
f .00
1.00
0.95
1245
0.95
1245

f
1900

4.0
1.00
0.85
1,00

1242
1.00
'1242

tt +f'
900 f900 19001

Satd. Flow
(vph)

Peak-hour factor, PHF
Adj. Flow(çh)
RTOR Reduction (vph)
Lane Group Flow (çh)

94
0.92
102

0
102
0o/o

1382
0.92
r502

0
1502

881
0.92
958

4
1055
12%

46
0.92

50
45

6
30o/o

0.92
86

0
86

45o/o

0.92
101

0
0

9o/oVehicles

Protected Phases
Permitted Phases
Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Clearance Tirne (s)

pm+pt
7
4

98.8
98,8
0.82
4.0
3.0

4

98.8
98.8
0.82
4.0
3.0

I

88.9
88.9

13.2
13.2
0.11
4.4
3.0

6
13.2
'13.2
0.11
4.0
3.0

6

.74
4.0
3.0

0

Vehicle Extension s

Lane
v/s Ratio Prot
v/s Ratio Perm
v/c Ratio
Uniform Delay, d1
Progression Factor
lncrementalDelay, d2
Delay (s)
Level of Service
Approach Delay (s)
Approach LOS

0.01 c0.44
0.19
0.24 0.53
3.0 3.3

0.35 0.36
a.2 0.1
1.2 1.3
AA

1.3
A

1

0.33 c0.07

0.45
6.0

0.26
0.6
2.1

A
2.1

A

0.63
51.f
1.00
8.7

59.7
E

55.4
E

0.00
0.04
47.7
1.00
0.1

47.9
D

Average
HCM Volume to Capacity ratio
Actuated Cycle Length (s)
I ntersection Capacity Utilization
Analysis Period (min)
c Critical Lane Group

Level of

Sum of lost time (s)
ICU Level of Service

0.54
120.0

49.2Yo
15

8,0
A

DKS Associates
311012009

Synchro 6 RePort
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HCM Signalized lntersection Capacity Analysis
8: Tualatin-Shen¡vood & Oreqon Street

Shenryood Adams Ave N Extension
2030 AM without Adams Extension

ì \( \\ I Ì \ t ¿

Lane Configurations
Ideal Flow (vphpl)
Total Lost time (s)
Lane Util. Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted

ì¡
1900

4.0
1.00
1.00
0.95
1805
0.95

1 805

++
1900

4.0
0.95
1.00
1.00

3343
1.00

3343

f
1900

4.0
1.00
0.85
1.00

1 568
1.00

1 568

I
1900

4.0
1.00
1.00
0.95
1671
0.08
135

+1"
1900

4.0
0.95
1.00
1.00

3165
1.00

3165

-1
1900

4.0
1.00
1.00
0.96
1659
0.73
1274

t
1900

4.0
1.00
0.85
1.00
1538
1.00

1 538

1900 1900
1r

1900 1900
4.0

1.00
0.91
1.00
1522
1.00
1522

ìi
1900

4.0
1.00
1.00
0.95
1150
4.42
504Satd. Flow

Volume
Peak-hour factor, PHF
Adj. Flow (vph)
RTOR Reduction (vph)
Lane Group Flow (vph)

0
6

.95
6
0
6

1265
0.95
1332

0
1332

ÙYo

153
0.95
161
33

128
3Yo

202
0.95
213

0
213
8o/o

832
0.95
876

1

890
14%

14
0.95

15
0
0

o%

167
0.95
176

0
0

10o/o

10
0.95

11

0
187
0o/o

496
0.95
522

15
507
5o/o

I
0.95

I
0
I

57o/o

4
.95

4
0
0

0
3

0.95
3
3
4

33o/oVehicles
Turn
Protected Phases
Permitted Phases
Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s)
Vehicle Extension (s)

Perm pm+pt
1

26
62.0 77.6
64.0 79.6
0.53 0.66
6.0 6.0
2.5 1.0

pm+ov
81

8
19.3 40.0
21.3 44.0
0.18 0.37
6.0 6.0
1.0 1.0

Oo/o0%

5
Prot

5.1
7.1

0.06
6.0
1.0

2

62.0
64.0
0.53
6.0
2.5

6

77.6
79.6
0.66

6.0
2.5

Perm

I
Perm

4
19.3
21.3
0.18
6.0
1.0

4

19.3
21.3
0.18

6.0
1.0

Lane Grp Cap (vph)
v/s Ratio Prot
v/s Ratio Perm
v/c Ratio
Uniform Delay, d1
Progression Factor
Incremental Delay, d2
Delay (s)
Level of Service
Approach Delay (s)
Approach LOS

107 1783
0.00 c0.40

0.06
53.3
0.82

0.1
44.0

D

0.75
21.7
0.40

1.4
10.2

B
9.6

A

83ô

0.08
0.15
14.2
0.26

0.1
3.8

A

380
0.11
0.27
0.56
26.5
0.74

1.0
20.5

c

2099
0.28

0.42
9.5

0.94
0.6
9.4

A
11.6

B

226

0.15
0.83
47.6
1.00
20.4
68.0

E
49.6

D

615
c0.16
0.17
0.83
34.5
1.00
8.4

42.9
D

0.02
0.10
41.3
1.00
0.2

41.5
D

0.01
40.7
1.00
0.0

40.7
D

41.2
D

89 270
0.00

HCM Average Control Delay
HCM Volume to Capacity ratio
Actuated Cycle Length (s)
lntersection Capacity Utilization
Analysis Period (min)
c Critical Lane Group

HCM Levelof Service

Sum of lost time (s)
ICU Level of Service

18.9
0.78

120.0
79.8o/o

15

B

8.0
D

DKS Associates
3t10t2009

Synchro 6 Report
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HCM Signalized lntersection Capacity Analysis Sherwood Adams Ave N Extension
2030 AM without Adams Extension9: Tualatin-S herwood & Cipole

i + \ \¿{-

Lane Configurations
ldeal Flow (vphpl)
Total Lost time (s)
Lane Util. Faetor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted

T¡

1900
4.0

1.00
1.00
0.95
1656
0.20
345

0.95
1.00
1.00

3343
1.00

3343

0.95
0.98
1.00

3136
1.00

3136

Ì
r900

4.0
r.00
1.00
0.95
1172
0.95
1172

f
1900

4.0
1.00
0.85
1.00
1324
r.00
1324

++ tÎ"
r900 1900 1900
4.0 4.0

Satd. Flow
Volume (vph)
Peak-hour factor, PHF
Adi. Flow (vph)
RTOR Reduction (vph)
Lane Group Flow(çh)

0.98
167

0
167
9o/o

0.98
1578

0
1578

8o/o

0.98
1049

4
1193
12o/o

145
0.98
148

0
0

21o/o

18
0.98

18
16
2

22Yo

1 1 35
0.98

96
0

36
Vehicles

Protected Phases
Permitted Phases
Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Clearance TTme (s)

54%
pm+pt

5
2

101.9
103.9

0.87
6.0
2.0

26 4

6.1
Ll

0.07
6.0
2.5

pm+ov
5
4

12.4
16.4
0.14
6.0
2.0

101.9
103.9
0.87
6.0
2.5

89.6
91.6
0.76
6.0
2.5Vehicle Extension

Grp
v/s Ratio Prot
vls RatÍo Perm
v/c Ratio
Uniform Ðelay, dl
Progression Factor
lncremental Delay, d2
Delay (s)
Level of SeMce
Approach Delay (s)
Approach LOS

0.03 c0.47
0.34
0.43 0.55
2.8 2.0

2.02 0.62
0.2 0,5
5.9 1.7
AA

2.1
A

0.38

0.50
5.4

1.00
0.1
5.5

A
5.5

A

c0.03

0.46
53.8
1.00
3.0

56.8
E

52.8
D

0.00
0.00
0.01
44.8
1.00
0.0

44.8
D

Delay
HCM Volume to Gapacity ratio
Actuated Cycle Length (s)
I ntersection Capacity Utilization
Analysis PerÍod (min)
c Critical Lane Group

Levelof Servlce

Sum of lost time (s)
ICU Level of Service

4.4
0.54

124.0
58.8%

15

A

8.0
B

DKS Associates
311012009

Synchro 6 Report
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HCM Unsignalized lntersection Capacity Analysis
10: Cipole & Galbreath

Shenruood Adams Ave N Extension
2030 AM without Adams Extension

\{ atts

Lane Configurations
Sign Gontrol
Grade
Volume (veh/h)
Peak Hour Factor
Hourly flow rate (vph)
Pedestrians
Lane Width (fr)
Walking Speed (fUs)
Percent Blockage
Right tum flare (veh)
Median type
Median storage veh)
Upstream slgnal(ft)
pX, platoon unblocked
vC, conflicting volume
vC1, stage I confvol
vC2, stage 2 confvol
vCu, unblocked vol
tC, single (s)
tC,2 stage (s)
tF (s)
p0 queue free o/o

cM capaci$ (veh/tr)

Ît
Free

0o/o

349
0.95
357

72
0.95

76

43
0.95

45

.t
Free

0To

329
0.95
340

v
Stop

0%
41

0.95
43

70
0.95

74

433

433
4.4

2.6
95

972

None

825 395

3.V 3,5
86 88

298 607

825 39s
6.6 6.4

Volume Total
Volume Lefi
Volume Right
cSH
Volume to Capacity
Queue Length 95th (ft)
ControlDelay (s)
Lane LOS
Approach Delay (s)
Approach LOS

433
0

76
1700
0.25

0
0.0

385
45
0

972
0.05

4
1.5

A
1.5

117
43
74

439
a.27

26
16.1

c
16.1

c
0.0

Average Delay
lntersection Capacity Utilization
Analysis Period (min)

ICU Level of Service
2.6

58.2o/o

15
B

DKS Associates
311012009

Synchro 6 Report
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HCM Signalized lntersection Capacity Analysis Sherwood Adams Ave N Extension
2030 AM without Adams Extension11: Edy Road & HWY 99

..*\ ¡ 11 \ ( I Íîa ( / Þ

Lane Configurations
ldeal Flow (vphpl)
Total Lost time (s)
Lane Util. Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted

t
1900

4.0
1.00
1.00
1.00
1845
1.00

1845

t
1900

4.0
1.00
1.00
0.95
1736
0.95

1 736

if
1900

4.0
1.00
0.85
1.00
1482
1.00
1482

Tt

1900
4.0

0.95
1.00
0.95
1603
0.95
1603

-1
1900

4.0
0.95
1.00
0.99
1736
0.99

1 736

f
1900

4.0
1.00
0.85
1.00

1455
1.00
1455

ri
1900

4.0
1.00
1.00
0.95
1770
0.95
1770

+f1.
1900

4.0
0.91
0.99
1.00

4958
r.00

4958

1900
I

1900
4.0

1.00
1.00
0.95
1703
0.95
1703

t+1.
1900

4.0
0.9r
L00
1.00
4622
1.00
4622

1900

Satd. Flow
Volume (vph)
Peak-hour factor, PHF
Adj. Flow (vph)
RTOR Reduction (vph)
Lane Group Flow (vph)

209
0.95
220

0
220
4o/o

238
0.95
251

0
251
3%

108
0.95
114
101

13
9o/o

261
0.95
275

0
246
7o/o

228
0.95
240

0
269
3o/o

147
0.95
155
126
29

11o/o

14'l
0.95
148

0
148
2o/o

2218
0.95

2335
3

2418
4%

82
0.95

86
0
0

6%

964
0.95
1015

2
1034
12%

20
0.95

21
0
0

60/o

0.95
260

0
260
60/oVehicles

Tum Type
Protected Phases
Permitted Phases
Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s)

77
Perm

7
12.7
13.7
0.11

5.0
2.3

Perm

I
21.3
22.3
0.19

5.0
2.3

Prot
5

10.5
11.0
0.09

4.5
2.3

2

54.5
56.0
0.47

5.5
4.7

Prot
1I

Split
I 6

12.7
13.7
0.11

5.0
2.3

12.7
13.7
0.11

5.0
2.3

21.3
22.3
0.19

5.0
2.3

21.3
22.3
0.19

5.0
2.3

11.5
n.a
0.10

4.5
2.3

55.5
57.0
0.48

5.5
4.7Vehicle Extension

Lane Grp Cap (vph)
v/s Ratio Prot
v/s Ratio Perm
v/c Ratio
Uniform Delay, d1
Progression Factor
lncremental Delay, d2
Delay (s)
Level of Service
Approach Delay (s)
Approach LOS

169 298
0.15

198
0"13

211
c0.14

1.19
53.2
1.00

122.6
175.7

F
141.1

F

162
0.08

2314
c0.49c0.15

0.83
47.1
1.00
16.1
63.2

E
58.0

E

7A 21
c0.15 0.22

1.11
53.2
1.00
96.9

150.1
F

0.01
0.08
47.5
1.00

0.1
47.6

D

0.83
47.0
1.00
16.3
63.3

E

0.02
0.11
40.6
1.00
0.1

40.7
D

0.91
54.0
1.00
45.8
99.8

F

1.04
32.0
1.00
3',1.7

63.7
E

65.8
E

1.53
54.0
0.87

260.8
307.8

F

0.47
21.3
0.44

0.6
9.9

A
69.7

E

HCM Average Control Delay
HCM Volume to Capacity ratio
Actuated Cycle Length (s)
lntersection Capacity Utilization
Analysis Period (mín)
c Critical Lane Group

HCM Level of Service

Sum of lost time (s)
IGU Level of Service

74.4
1.03

120.0
97.4%

15

E

12.0
F

DKS Associates
3/10/2009

Synchro 6 Report
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HCM Signalized lntersection Capacity Analysis
1: HWY 99 & Cipole

Sherwood Adams Ave N Extension
2030 PM without Adams Extension

', \ t + \ \ I t \ I ¿
Movement . EBL EBT EBR WBL WBT WBR NBL . NBT NBR $RÞ;,.,.âRT..',,rÇFS
Lane Configurations ìi +1. Ì t|" + +
ldeal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
I ^-- ¡ l¿:¡ ---¿-- ^ ^E 

, 
^^ ^ ^Ê 

, 
^^ 

4 
^^Lalt rE uur. r¿rutut LUU u.YU t.uv u.YU r,vv I .vv

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1 .00
Frt 1.00 0.98 1.00 1.00 0.99 0.98
Flt Protected 0.95 1.00 0.95 1.00 0.96 0.99
Satd.Flow(prot) 1770 3340 1736 3538 1761 1824
Flt Permitted 0.95 1.00 0.95 1.00 0.53 0.96
Satd. Flow (perm) 1770 3340 1736 3538 982 1768
Volume (vph)
Peak-hour factor, PHF
Adj. Flow (vph)
RTOR Reduction (vph)
Lane Group Flow (vph)
Confl. Peds. (#/hr)
Heaw Vehicles (%)

14
0.98

14
0

14

1 185
0.98
1209

7
1347

142
0.98
145

0
0
1

15o/o

170
0.98
173

0
173

1

4To

2016
0.98
2057

0
2063

459
0.98
468

0
0

2A
0.98

20
J

542

140
0.98
143

4
179

6
0.98

6
0
0

56
0.98

57
0
0

19
0.98

19
0
0

21

0.98
21

0
0

2o/o 5o/o 2% 20/õ 2o/o 2o/o 2% 2% 2o/o 2%

Turn Type
Protected Phases
Permitted Phases
Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s)
Vehicle Extension (s)

Prot

2.6
3.1

0.02
4.5
2.3

2

60.8
62.8
0.49

6.0
4.8

Prot

15.0
15.5
0.12

4.5
2.3

6

73.2
75.2
0.59

6.0
4.8

Perm

I
8

35.2
37.2
0.29

6.0
2.5

Perm

4
4

35.2
37.2
0.29

6.0
2.5

15

Lane Grp Cap (vph)
v/s Ratio Prot
v/s Ratio Perm
v/c Ratio
Uniform Delay, d1

Progression Factor
lncrementalDelay, d2
Delay (s)
Level of Service
Approach Delay (s)
Approach LOS

lntersection Summary

43
0.01

0.33
61.2
1.00
2.6

63.7
E

1645
0.40

0.82
27.5
1.00
3.7

31.2
c

31.6
c

0.82
54.6
1.00
20.7
75.4

E

0.99
25.7
1.00
17.O

42.7
D

45.2
D

287

c0.55
1.89
45.2
1.00

413.0
458.1

F
458.1

F

516

0.10
0.35
35.6
1.00

0.3
35.9

D
35.9

D

211 2087
c0.10 c0.58

HCM Average Control Delay
HCM Volume to Capacity ratio
Actuated Cycle Length (s)
lntersection Capacity Utilization
Analysis Period (min)
c Critical Lane Group

HCM Level of Service

Sum of lost time (s)
ICU Level of Service

92.5
1.29

127.5
112.2o/o

15

F

12.0
H

DKS Associates
311012009

Synchro 6 Report
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HCM Signalized Intersection Capacity Analysis Sherwood Adams Ave N Extension
2030 PM without Adams Extension

2'. Home Deoot & HWY 99

i + \{ \\ 1t \t ¿

Lane Configurations
ldeal Flow (vphpl)
Total Lost time (s)
Lane Util. Factor
Frpb, ped/bikes
Flpb, ped/bikes
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)

1900
-1

1900
4.0

1.00
1.00
1.00
1.00
0.96
1815
0.64
'1219

f
1900

4.0
1.00
0.99
1.00
0.85
1.00

1 591
1.00

1 591

1900
*f

1900
4.0

1.00
1.00
0.99
1.00
0.95
1750
0.71
1301

f
1900

4.0
r.00
1.00
1.00
0.85
1.00

1 568
1.00

1568

ì
1900

4.0
1.00
1.00
1.00
1.00
0.95
1805
0.95
1805

t+
1900

4.0
0.95
1.00
1.00
1.00
1.00

3438
1.00

3438

I
1900

4.0
1.00
1.00
1.00
0.85
1.00

1583
1.00

1 583

I
1900

4.0
1.00
1.00
1.00
1.00
0.95
1719
0.95
1719

t1'
1900

4.0
0.95
1.00
1.00
1.00
1.00

3534
1.00

3534

1900

Volume (vph)
Peak-hour factor, PHF
Adj. Flow (wh)
RTOR Reduction (vph)
Lane Group Flow (vph)
Confl. Peds. (#/hr)

26
0.98 0

27
0
0

238
0

44
98
45
40

5

0
2

0.98.98
2
0

29

0.98
39
35

4
1

Oo/o

99
0.98
101

0
0
I

2Yo

2
0

103

33
.98
34

0
34

1

Oo/ø

1277
0.98
1303

0
1303

69
0.98

70
19
51

42
0.98

43
0

43

2455
0.98
2505

1

24
0.98

24
0
0
1

Oo/oHeaw Vehicles (o/o\ 0o/o 0% 50% 3o/o 5% 2o/o 5%

2528

2Yo

Turn Type
Protected Phases
Permitted Phases
Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s)

Perm Perm Perm ProtPerm

4
4 I 52

Perm Prot
1 6

11.8
13.8
0.12

6.0
2.5

4
11.8
13.8
0.'|'2

6.0
2.5

11.8
13.8
0.12

6.0
2.5

I
11.8
13.8
0.12

6.0
2.5

4.8
5.3

0.04
4.5
2.3

85.0
87.0
0.72

6.0
4.8

2

85.0
87.0
0.72

6.0
4.8

6.7
7.2

0.06
4.5
2.3

86.9
88.9
o.74

6.0
4.8

I

Vehicle Extension fsl
Lane Grp Cap (vph)
v/s Ratio Prot
v/s Ratio Perm
v/c Ratio
Uniform Delay, d1

Progression Factor
lncrementalDelay, d2
Delay (s)
Level of Service
Approach Delay (s)
Approach LOS

140 183 150 180 80
o.02

103 2618
c0.03 c0.72

2493
0.38

1148

0.02
0.21
48.1
1.00
0.5

48.7
D

47.8
D

0.00
0.02
47.1
1.00
0.0

47.2
D

c0.08
0.69
51.0
1.00
11.3
62.3

E
57.7

E

0.00
0.03
47.1
1.00
0.0

47.2
D

o.42
55.9
0.80

1.7
46.2

D

0.52
7.3

2.70
0.6

20.4
c

21.0
c

0.03
0.04

4.7
4.38

0.1
20.6

c

0.42
54.4
1.00

1.ô
56.0

E

0.97
14.2
1.00
11.2
25.4

c
25.9

c

HCM Average Control DelaY
HCM Volume to Capacity ratio
Actuated Cycle Length (s)
I ntersection Capacity Utilization
Analysis Period (min)
c Critical Lane Group

HCM Level of Service

Sum of lost time (s)
IGU Level of Service

25.7
0.88

120.0
89.5%

15

c

8.0
E

DKS Associates
3t1012009

Synchro 6 RePort
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HCM Signalized lntersection Capacity Analysis
3: H\tVY 99 & Tualatin-Shenrood

Sherwood Adams Ave N Extension
2030 PM without Adams Extension

ì \{ \\ 1t \¿ ¿

Lane Configurations
ldeal Flow (vphpl)
Total Lost time (s)
Lane Util. Factor
Frpb, ped/bikes
Flpb, ped/bikes
Frt
Flt Protected
Satd. Flow (prot)
Flt Permltted
Satd. Flow (perm)

0.97

ÌT
1900

4.0

1.00
1.00
1.00
0.95
3400
0.95
3400

tft
1900

4.0
0.91
1.00
1.00
1.00
r.00

4988
f .00

4988

f
1900

4.0
1.00
1.00
1.00
0.85
1.00
1524
1.00
1524

rrl
1900

4.0
0.97
1.00
1.00
1.00
0.95

3303
0.95

3303

+tt
1900

4.0
0.9r
1.00
1.00
1.00
1.00

5085
1.00

5085

f
1900

4.0
1.00
1.00
1.00
0.85
1.00

1 583
1.00

1 583

H
1900

4.0
0.97
1.00
1.00
1.00
0.95
3502
0.95

3502

tt
1900

4.0
*0.75

1.00
1.00
1.00
1.00

2767
1.00

2767

f
1900

4.0
1.00
0.97
1.00
0.85
1.00

1507
1.00

1507

lÌ
r900

4.0
0.97
1.00
1.00
1.00
0.95
3127
0.95
3127

tt
1900

4.0
0.95
1.00
1.00
1.00
1.00

3374
1.00
3374

I
1900

4.0
1.00
1.00
1.00
0.85
1.00

1553
1.00

1 553
Volume (vph)
Peak-hourfactor, PHF
Adj. Flow (vph)
RTOR Reduction (vph)
Lane Group Flow (vph)
Confl. Peds. (#/hr)
HeaW Vehicles (%)

239
0.98
244

0
244

1051
0.98
1072

0
1072

412
0.98
420
169
251

369
0.98
377

0
377

1703
0.98
1738

0
1738

531
0.98
542
111
431

640
0.98
551

0
551

908
0.98
927

0
927

3o/o

131
0.98
134
53
81

3
4o/o

208
0.98
212

0
212

3
12%

737
0.98
752

0
762

7o/o

181
0.98
185
150
35

3% 4% 6% 6% 2% 20/o 0% 4o/o

Turn Type
Protected Phases
Permitted Phases
Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s)
Vehicle Extension (s)

Perm Prot Perm ProtProt

11.7
12.2
0.10

4.5
2.3

2

42.1
43.6
0.36

5.5
4.7

16 38
Perm

8
32.4
33.4
0.28

5.0
2.3

Prot
7

8.5
9.5

0.08
5.0
2,3

4

23.0
23.0
0.19

4.0
3.0

Perm

4
23.0
23.0
0.19

4.0
3.0

5
2

42.1
43.6
0.36

5.5
4.7

17.0
17.5
0.15

4.5
2.3

47.4
48.9
0.41

5.5
4.7

6
47.4
48.9
0.41

5.5
4.7

18.9
19.9
0.'t7

5.0
2.3

32.4
33,4
0.28

5.0
2.3

Lane Grp Cap (vph)
v/s Ratio Prot
v/s Ratio Perm
v/c Ratio
Uniform Delay, d1
Progression Factor
lncrementalDelay, d2
Delay (s)
Level of Service
Approach Delay (s)
Approach LOS

346 1812
0.07 c0.21

554

0.16
0.45
29.',|

1.08
0.6

32.1
c

482
0.11

0.78
49.4
1.17
3.0

61.0
E

2072
c0.34

0.84
32.0
0.97

1.7
32.6

c
36.1

D

645 581 770
c0.16 c0.34

419 248 647 298
0.07 0.22

0.71
52.2
0.85

3.1
47.2

D

0.59
31.0
0.69

0.4
21.9

c
27.9

c

0.27
0.67
29.0
0.97

2.1
30.3

c

0.95
49.5
0.79
20.6
59.6

E

1.20
43.3
0.86

101.2
138.5

F
102.7

F

0.05
0.19
33.0
0.97

0.1
32.1

c

0.85
54.6
1.00
23.4
77.9

Ë

1.16
48.5
1.00
89.3

137.8
F

11'.|.1
F

0.02
0.12
40.1
1.00
0.2

40.3
D

HCM Average Control Delay
HCM Volume to Capacity ratio
Actuated Cycle Length (s)
I ntersection Capacity Utilization
Analysis Períod (min)
c CriticalLane Group

HCM Level of Service

Sum of lost time (s)
ICU Level of Service

61.2
0.93

120.0
88.8%

15

E

12.0
E

DKS Associates
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HCM Signalized lntersection Capacity Analysis Sherwood Adams Ave N Extension
2030 PM without Adams Extension4'.Tualatin-Sheruvood & Shoppinq Center

t -+ \ t ts \ \ I Ì I t ¿
Movement EBL EBT EBR WBL WBT WBR NFL NBI . NBR $Få.',,â&I,'*$E$

ÌtÞÌ1.Ìtl
tdeat Ftowivphpt) 19ód 1gbo 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4-0 4'0 4'0

Lane Util. Factor 0.97 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1'00

Frpb, ped/bikes 1.oo 1.00 1.00 1.00 1.00 1.00 1.00 I .00 0.94

Flpb, ped/bikes 1.00 1.OO 1.00 1.00 1.00 1.00 1.00 1'00 1.00

Frt 1 .OO 0.98 1.00 1.00 1.00 0.89 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.OO 0.95 1.00 0.95 1.00 1'00

Satd. Flow(prot) 3502 9278 1805 3499 1805 1632 1805 1900 1481

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1 .00

Satd. Flow (perm) 3502 3278 1805 3499 1805 1632 1805 1900 1481

Volume (vph)
Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98
Adj. Flow (vph) 83 1272 193 172 1316 15

81 1247 189 169 1290 15

99
91

8
27

2o/o

192
0.98
196

0
196
27

0o/o

27 89
98 0.98
28 91

800
390

83
0.98

85
0

85

13
0

13

13 97
0.98 0.980

RTOR Reduction (vph) 0 I
Lane Group Flow (vph) 83 1456
Confl. Peds. (#/hr)

000
172 1331 0

4
0o/o 3o/o 3% O% 4o/o 0% 0o/o

0
0
4

Heaw Vehicles (oÂl 0o/o 8o/o 4%

Turn Type
Protected Phases
Permitted Phases
Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s)

Prot
52

Prot
16

Prot

12.5
15.2
0.13

6.7
2.6

Prot Perm

6.9
9.2

0.08
6.3
2.7

63.1
65.0
0.54

5.9
3.2

12.5
14.5
0.12

6.0
2.7

68.4
70.3
0.59

5.9
3.2

8

12.8
14.5
0.12

5.7
1.8

7.7
10.0
0.08

6.3
2.7

4

7.6
9.3

0.08
5.7
1.8

4
7.6
9.3

0.08
5.7
1.8

73

Vehicle Extension s)

Lane Grp Cap (vph)
v/s Ratio Prot
v/s Ratio Perm
v/c Ratio
Uniform Delay, d1

Progression Factor
lncrementalDelay, d2
Delay (s)
Level of Service
Approach Delay (s)
Approach LOS

268 1776
0.02 c0.44

218
c0.10

2050
0.38

229
c0.11

197
c0.02

150
0.05

147
0.01

115

0.31
52.4
0.96

0.2
50.7

D

0.82
22.7
0.52

1.8
13.6

B
15.6

B

0.79
51.3
0.81
15.0
56.6

E

0.65
16.6
0.ô7

1.4
12.5

B
17.6

B

0.86
51.3
1.00
25.3
76.6

E

0.20
47.5
1.00
0.2

47.7
D

65.7
E

0.57
52.9
1.00
4.3

57.2
E

0.09
51.4
1.00

0.1
51.5

D
53.9

D

0.01
0.07
51.3
1.00

0.1

51.4
D

lntersection Summarv
HCM Average Control Delay
HCM Volume to Capacity ratio
Actuated Cycle Length (s)
I ntersection Capacity Utilization
Analysis Period (min)
c Critical Lane Group

HCM Level of Service23.0
0.74

120.0
77.2o/o

15

c

Sum of lost time (s)
ICU Level of Service

12.0
D

DKS Associates
3t10t2009

Synchro 6 RePort
Page 4



HCM Unsignalized Intersection Capacity Analysis
5: Tualatin-Sherwood & Baler Wav

Sherwood Adams Ave N Extension
2030 PM without Adams Extension

j -+ \{ \\ 1t \t ¿

Lane Configurations
Sign Control
Grade
Vofume(veh/h)
Peak Hour Factor
Hourly f,ow rate (vph)
Pedestrians
Lane lMdth (ft)
Walking Speed (ft/s)
PercentBlockage
Right tum flare (veh)
Median type
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflioting volume
vC1, stage 1 confvol
vG2, sta$e 2 confvol
vCu, unblocked vol
tC, single (s)
tC,2 stage (s)
tF (s)
p0 queue free o/o

cM capaci$ (vehlh)

0
0.98

0

0.81
1507

1395
4.1

2.2
100
404

t1'
Free

0o/o

1175
0.98
1199

1

12.0
4.0

0

251
0.98
256

0
0.98

0

0.65
1459

1 165
4.2

2.2
100
381

+1.
Free

0o/o

1413
0.98
1M2

7
E.A
4.0

1

03
0.98

64

0
0.98

0

Stop

0
4

12.0
4.0

0

None

0.74
2838

711
0.98
113

0
0.98

0

0.74
2195

f
Stop

0%0%

f

0.98

0.74 0.81
2934 755

2

2

o
0.98

0
1

0
0.98

Q.A
4.0

0

None

597 688
0.74

2055
0.65
739

1323 2380
7.6 6,5

3.6
100

81

4,0
100
26

53 1512
6.9 7.5

3.3 3.5
82 100

646 51

2510
6.5

4ß
100
21

472
6.9

3.3
100
442

Total
Volume Left
Volume Right
cSH
Volume to Capacity
Queue Length 95th (ft)
Control Delay (s)
Lane LOS
Approach Delay (s)
Approach LOS

0.0 0.0

0
0

1700
0.47

0
0.0

0
256

1700
0.39

0
0.0

961
0
0

1700
0.57

0
0.0

0
64

1 700
0.32

0
0.0

0
113
646

0.18
16

11.8
B

11.8
B

2
0
2

442
0.00

0
13.2

B
13.2

B

11

Average Delay
lntersection Capacity Utilization
Analysis Period (min)

ICU Level of Servioe
0.4

56.0olo

15
B

DKS Associates
3110t2009

Synchro 6 Report
Page 5



HCM Signalized lntersection Capacity Analysis
6: Tualatin-Sherwood & Adams

Shenruood Adams Ave N Extension
2030 PM without Adams Extension

ì \( \\ 1t \t ¿

Lane Configurations
ldeal Flow (vphpl)
Total Lost time (s)
Lane Util. Factor
Frpb, ped/bikes
Flpb, ped/bikes
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted

li
1900

4.0
1.00
1.00
1.00
1.00
0.95
1805
a.24
454

+f-
1900

4.0
0.95
1.00
1.00
0.98
1.00

3407
1.00

3407

1900
I

1900
4.0

1.00
1.00
1.00
1.00
0.95
1805
0.08
161

t1"
1900

4.0
0.95
1.00
1.00
1.00
1.00

3539
1.00

3539

1900
Tt

1900
4.0

1.00
1.00
1.00
1.00
0.95
1805
0.77
1462

1.
1900

4.0
1.00
0.99
1.00
0.85
1.00

1593
1.00
1593

1900
\

r900
4.0

1.00
1.00
r.00
1.00
0.95
1801
0.77
1458

1"
1900

4.0
1.00
1.00
1.00
0.92
1.00
1758
1.00
1758

r900

Satd. Flow (perm

Volume (vph)
Peak-hour factor, PHF
Adj. Flow (vph)
RTOR Reduction (vph)
Lane Group Flow (vph)
Confl. Peds. (#/hr)

3
0.98

3
0
3
2

1076
0.98
1098

12
1301

211
0.98
215

0
0

263
0.98
268

0

1157
0.98
1181

0
1 181

236
0.98
241

0
241

0
0.98

0
231

49

274
0.98
280

0
0
1

Oo/o

0.98
1

0
1

1

Oo/o

.98
2
0
0

0o/o

0.98
2
2
2

0%

0
0

0.98
0
0
0
2

Oo/o

122

Heaw Vehicles (% A% 4o/o 0o/o 2Yo 0% 0o/o

268

0%

Turn Type
Protected Phases
Permitted Phases
Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Glearance Time (s)
Vehicle Extension (s)

pm+ptpm+pt
5
2

58.5
62.5
0.52

6.0
3.0

57.4
59.4
0.50

6.0
3.0

1

6
82.8
84.8
0.71

6.0
3.0

75.7
77.7
0.65

6.0
3.0

pm+pt
3
I

18.1
20.1
0.17

6.0
3.0

18.1
20.1
0.17

6.0
3.0

pm+pt
7
4

6.3
8.3

0.07
6.0
3.0

4

6.3
8.3

0.07
6.0
3.0

2 6 I

Lane Grp Cap (vph)
v/s Ratio Prot
v/s Ratio Perm
v/c Ratio
Uniform Delay, d1

Progression Factor
lncremental Delay, d2
Delay (s)
Level of Service
Approach Delay (s)
Approach LOS

271
0.00
0.01
0,01
13.8
0.49

0.0
6.8

A

1686
c0.38

0.77
24.8
a.41

1.6
11.8

B
11.8

B

407
c0.12
0.35
0.66
27.9
1.35
3.2

41.1
D

2292
0.33

287
c0.10
c0.04
0.84
48.2
1.00
18.9
67.1

E

267
0.03

110
0.00
0.00
0.01
52.0
1.00
0.0

52.1
D

122
c0.00

0.52
11.2
0.16

0.2
2.0

A
9.2

A

0.18
42.9
1.00

1.5
44.4

D
54.9

D

0.02
52.'l
1.00
0.3

52.3
D

52.3
D

HCM Average Control Delay
HCM Volume to Capacity ratio
Actuated Cycle Length (s)
lntersection Gapacity Utilization
Analysis Period (min)
c Critical Lane Group

HCM Level of Service

Sum of lost time (s)
ICU Level of Service

17.5
0.71

120.0
80.8%

15

B

12.0
D

DKS Associates
3t10t2009

Synchro 6 RePort
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HCM Signalized lntersection Capacity Analysis
7: Tualatin-Sherwood & Gerda

Shen¡vood Adams Ave N Extension
2030 PM without Adams Extension

i + <l- \\¿

Lane Configurations
ldeal Flow (vphpl)
Total Lost time (s)
Lane Util. Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted

r¡
1900

4.0
1.00
1.00
0.95
1517
0.14
225

++
1900

4.0
0.95
1.00
1.00

3406
1.00

3406

+1"
1900

4.0
0.95
1.00
1.00

351 1

r.00
351 1

1900
t¡

1900
4.0

1.00
1.00
0.95
1787
0.95
1787

f
1900

4.0
1.00
0.85
1.00
1583
1.00
1583Satd. Flow

Peak-hour factor, PHF
Adj. Flow (wh)
RTOR Reduction (vph)
Lane Group Flow (çh)
Heaw Vehicles (%)

33
0.98

34
0

34
19o/o

0.98
1354

0
1354

60Â

1291
0.98
1317

1

1349
2o/o

32
0.98

33
0
0

20%

299
0.98
305

0
305
1o/o

105
0.98
107
85
22

2o/o

1

TumType
Protected Phases
Permitted Phases
Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s)

pm+pt
7
4

87.2
87.2
0.73
4.0
3.0

48
Perm

6
24.8
24.8
0.21
4.0
3.0

6

87.2
87.2
0.73

4.4
3.0

76.6
76.6
0.64

4.4
3.0

24.8
24.&
0.21
4.4
3.0Vehicle Extension s

Lane Grp Cap (vph)
vis Ratio Prot
v/s Ratio Perm
v/c Ratio
Uniform Delay, dl
Progression Factor
fncrementalDelay, d2
Delay (s)
Level of Service
Approach Delay (s)
Approach LOS

235
0.01
0.10
0.'14
15.2
0.73

0.2
11.3

B

2475
c0.40

2241
c0.38

0.60
12.7
0.75

1.1

10.6
B

10.6
B

369
c0.17

0.55
7.4

0.60
0.2
4.6

A
4.8

A

0.83
45.5
1.00
14.0
59.6

E
54.1

D

0.01
0.07
38.3
1.00
0.1

38.4
D

HCM Average Control Delay
HCM Volume to Capacity ratio
Actuated Cycle Length (s)
I ntersection Capacity Utilization
Analysis Period (min)
c Critical Lane Group

HCM Level Service

Sum of lost time (s)
ICU Level of Service

13.7
0.64

120.0
59.9%

l5

B

8,0
B

DKS Associates
3t10t2009

Synchro 6 Report
PageT



HCM Signalized lntersection Capacity Analysis Sheruvood Adams Ave N Extension
2030 PM without Adams Extension8: Tualatin-Sh enruood & Oreqon Street

i --+ \{ \\ 1r \t ¿

Lane Configurations
ldeal Flow (vphpl)
Total Lost time (s)
Lane Util. Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted

I
1900

4.0
1.00
1.00
0.95
1805
0.95
1805

f
1900

4.0
1.00
0.85
1.00
1568
1.00

1 568

I
1900

4.0
1.00
1.00
0.95
1770
0.10
188

t1.
1900

4.0
0.95
1.00
1.00

3539
1.00

3539

1900
I

1900
4.0

1.00
0.85
1.00

1 538
1.00

1538

fi
1900

4.0
1.00
1.00
0.95
1805
0.44
835

1"
1900

4.0
1.00
0.91
1.00
1726
1.00
1726

1900
tt

1900
4.0

0.95
1.00
1.00

3471
1.00

3471

.1
1900 1900

Satd. Flow loerm)

4.0
1.00
1.00
0.95
1752
0.75
1376

Heaw Vehicles (%)

4 1153
.98 0.98
4 1177
00
4 1177

O% 4o/o

508
0.98
518
114
404
3o/o

479
0.98
489

0
489
2o/o

1144
0.98
1167

0
1 168

2o/o

160
0.98
163

0
0

3o/o

0
0.98

0
0

163
0o/o

201
0.98
205

11

194
5o/o

25
0.98

26
0

26
0o/o

I 11

.98
11

0
0

0o/o

0.98
7
9
g

0o/o

0
7Volume (çh)

Peak-hour factor, PHF 0
Adj. Flow (vph)
RTOR Reduction (vph)
Lane Group Flow (çh)

0.98
1

0
0

0o/o

Tum Type
Protected Phases
Permitted Phases
Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s)

Prot

1.0
3.0

0.02
6.0
1.0

Perm

2
56.6
58.6
0.49

6.0
2.5

pm+pt
1

6
84.4
86.4
0.72

6.0
1.0

Perm pm+ov
,l

I
45.4
49.4
0.41

6.0
1.0

Perm

52
56.6
58.6
0.49

6.0
2.5

6

84.4
86.4
0.72

6.0
2.5

I

16.6
18.6
0.16

6.0
1.0

4
16.6
18.6
0.16

6.0
1.0

4

16.6
18.6
0.16
6,0
1.0

I

Vehicle Extension
Lane Grp Cap (vph)
v/s Ratio Prot
v/s Ratio Perm
v/c Ratio
Uniform Delay, d1
Progression Factor
lncrementalDelay, d2
Delay (s)
Level of Service
Approach Delay (s)
Approach LOS

45
0.00

2548
0.33

0.46
7.0

0.32
4.4
2.7

A
13.2

B

213 684
0.07
0.05
0.28
23.5
1.00

0.1
23.6

c

0.09
57.2
0.88
0.3

50.5
D

0.69
23.8
0.73

0.9
18.4

B
17.O

B

0.26
0.53
21.2
0.62

o.4
13.5

B

c0.12
0.77
48.6
1.00
13.7
62.3

E
40.7

D

0.03
0.20
44.2
1.00
0.3

44.5
D

0.03
43.1
1.00
0.0

43.1
D

43.9
D

1695
c0.34

541
c0.23
c0.42
0.90
32.4
0.74
'14.4
38.3

D

129 268
0.01

HCM Average Control Delay
HCM Volume to Capacity ratio
Actuated Cycle Length (s)
lntersection Capacity Utilization
Analysis Period (min)
c Critical Lane Group

HCM Level of

Sum of lost time (s)
ICU Level of Service

18.0
0.85

120.0
83.9%

15

B

8.0
E

DKS Associates
3t10t2009

Synchro 6 Report
Page I



HCM Signalized lntersection Capacity Analysis
9: Tualatin-Sherwood & Cipole

Sherwood Adams Ave N Extension
2030 PM without Adams Extension

i +. \\¿<l-

Lane Configurations
ldeal Flow (vphpl)
Total Lost time (s)
l-ane Util. Factor
Frt
Flt Proteeted
Satd. Flow (prot)
Flt Pennitted
Satd. Flow (perm)

T
1900

4.0
1.00
1.00
0.9$
1736
0.09
157

4.0
0.95
1.00
1.00

3471
1,00

3471

1900
4.0

0.95
0.99
1.00

3492
f .00
3492

4.0
1.00
L00
0.95
1687
0.95
1687

f
900
4.0

1.00
0.85
1.00

1583
,l.00

1583

I
1900

+t
1900 1.900 1

Volume(vph)
Peak-hour factor, PHF
Adj. Flow (vph)
RTOR Reduction (vph)
Lane,Group Flow (vph)

118 146 68
0.98 0.98 0.98
120 149 69

0025
CI 149 44

60/0 7% 2o/o

6
0.98

6
0
6

4o/o

13,t9
0.98
1gT7

0
1377

4%

1654
0.98
1586

3
1703

2%Vehicles
TumQpe
Protected Phases
Permitted Phases
Actuated Green, G (s)
Effeetive Greert, g (s)
Actuated g/C Ratio
Glearañee Tlrne {s}

pm+ov
45

4
15.0 18.7
17.0 22.7
0.14 0.19
6.0 6.0
2.5 2.0

pm+Bt
5
2

93.0
95.0
0.79
6;0
2.O

26
93.0
95.0
0.79
6.0
2.5

83.3
85.3
0.71
6.0
2.5Vehicle Extension s

Lane cap(Wh)
v/s Ratio Prot
v/è Ratio Perm
v/c Ratio
Uniform Delay, dl
Progression Factor
lncrementalDelay, d2
Delay (s)
Level of Servlce
Approach Delay (s)
Approach LOS

0.00 c0.40 c0.49
0.02
0.03 0.50 0.69
7.V 4.3 9.8

0.14 0.10 1.00
0.0 0.5 0.7
1.1 1.0 10.5
AAB

1.0 10.5
AB

c0.09 0.01
0.02
0.12
40.4
1.00
0.1

40.5
D

0.62
48.5
1.00
4.3

52.8
D

48.9
D

Average Delay
HCM Volume to Capacity ratio
Actuated Cycle Length (s)
I ntersection Capacity Uti lization
Analysls Feriod (mln)
c Critical Lane Group

Sum of lost time (s)
ICU Level of Service

9.1
0.67

120.0
61.50/o

15

12.4
B

DKS Associates
3t10t2009

Synchro 6 Report
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HCM Unsignalized Intersection Capacity Analysis Sherwood Adams Ave N Extension
2030 PM without Adams Extension10: Cipol e & Galbreath

+ \{ <l- \t
Lane Configurations
Sign Control
Grade
Volume (veh/h)
Peak Hour Factor
Hourly flow rate (vph)
Pedestrians
Lane lMdth (ft)
Walking Speed (fUs)
Percent Blockage
Right turn flare (veh)
Median type
Median storage veh)
Upstream slgnal(fr)
pX, platoon unblocked
vG, conflioting volume
vC1, stage 1 conf vol
vC2, stage 2 confvol
vCu, unblocked vol
tC, single (s)
tC,2 stage (s)
tF (s)
p0 queue lree o/o

cM capaoìty (veh/h)

1+
Free

0o/o

305
0.90
339

177
0.90
197

.1
Free

0o/o

428
0.90
476

Y
Stop

0%
35

0.90
39

35
0.90

39

97
0.90
108

536

536
4.1

None

1128 437

1128 437
6.4 6.2

3.5 3.3
81 94

203 621

2.2
89

1022

Volume Left
Volume Right
cSH
Volume to Capaoity
Queue Length 95th (ft)
Control Eelay (s)
Lane LOS
Approach Delay (s)
Approach LOS

0
197

1700
o.32

0
0.0

0.0

108
0

1022
0.11

I
2.7

A
2.7

7B
39
39

306
0.25

25
20.7

c
20.7

c

Average Delay
lntersection Capacity Utilization
Analysis Period (min)

ICU Levelof Service
2.7

68.8%
15

c

DKS Associates
3t10t2009

Synchro 6 Report
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HCM Signalized lntersection Capacity Analysis
11: Edy Rd & HWY 99

Shenrood Adams Ave N Extension
2030 PM without Adams Extension

.-*\¡F\\(Ì/r1,(/Þ

Lane Configurations
ldeal Flow (vphpl)
Total Lost time (s)
Lane Util. Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)

I
1900

4.0
1.00
1.00
0.95
1787
0.95
1787

t
1900

4.0
1.00
1.00
1.00

1881
1.00

1881

I
1900

4.0
1.00
0.85
1.00

1 599
1.00

1 599

Ì
1900

4.0
0.95
1.00
0.95

1 698
0.95
1698

-1
1900

4.0
0.95
1.00
0.99
'1754
0.99
1754

t
1900

4.0
1.00
0.85
1.00

1 553
1.00

1553

I
1900

4.0
1.00
1.00
0.95
1770
0.95
1770

+f1'
1900

4.0
0.91
0.99
1.00

4899
1.00

4899

1900
T

1900
4.0

1.00
1.00
0.95
1787
0.95
1787

r900
ftl'
r900

4.0
0.91
1.00
1.00

5078
1.00

5078
Volume (vph)
Peak-hourfactor, PHF
Adj. Flow (vph)
RTOR Reduction (vph)
Lane Group Flow (vph)
HeaW Vehicles (%)

237
0.95
249

0
249
1o/o

347
0.95
365

0
365
1o/o

139
0.95
'146
115

31

1o/o

334
0.95
352

0
284
1o/o

218
0.95
229

0
297
2o/o

238
0.95
251
213

38
4o/o

202
0.95
213

0
213
2o/o

1401
0.95
1475

7
1576

5o/o

103
0.95
108

0
0

2o/o

304
0.95
320

0
324
1%

2172
0.95
2286

1

2306
20/

20
0.95

21
0
0

2Yo

Tum Type
Protected Phases
Permitted Phases
Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Glearance ïme (s)
Vehicle Extension (s)

Prot
1

Split
7

11.0
12.4
0.10

5.0
2.3

7

11.0
12.0
0.10

5.0
2.3

Perm

7
11.0
12.0
0.10

5.0
2.3

Split
I

17.0
18.0
0.15

5.0
2.3

I

17.0
18.0
0.15

5.0
2.3

Perm

I
17.0
18.0
0.15

5.0
2.3

Prot
5

13.5
14.O

0.12
4.5
2.3

48.7
50.2
0.42

5.5
4.7

23.3
23.8
0.20

4.5
2.3

6

58.5
60.0
0.50

5.5
4.7

2

Lane Grp Cap (vph)
v/s Ratio Prot
v/s Ratio Perm
v/c Ratio
Uniform Delay, d1
Progression Factor
lncrementalDelay, d2
Delay (s)
Level of Service
Approach Delay (s)
Approach LOS

179 188
0j4 c0.19

160 255
0.17

0.02
0.19 1.11
49.6 51.0
1.'00 1.00
0.3 90.3

49.9 141.3
DF

263 233
c0.17

354 2539
0.18 c0.45

207
c0.12

2049
0.32

1.39
54.0
1.00

206.5
260.5

F

1.94
54.0
1.00

442.6
496.6

F
333.4

F

1.13
51.0
1.00
94.8

145.8
F

113.8
F

0.o2
0.16
44.4
1.00
4.2

44.6
D

1.03
53.0
1.00
74.3

123.3
F

0.77
29.9
1.00
2.1

32.0
c

42.8
D

0.90
47.0
0.87
17.0
58.1

E

0.91
27.5
0.84

3.8
26.9

c
30.7

c

HCM Average Control Delay
HCM Volume to Capacity ratio
Actuated Cycle Length (s)
lntersection Capacity Utilization
Analysis Period (min)
c Critical Lane Group

HGM Levelof Service

Sum of lost time (s)
ICU Level of Service

84.0
1.08

120.0
100.2o/o

15

F

16.0
(J

DKS Associates
3t10t2009
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HCM Signalized lntersection Capacity Analysis
1: HWY 99 & Cioole

Sherwood Adams Ave N Extension
2030 AM with Adams Extension

Movement

\{
ËBT, EBR WBL

)
EBL

{- \
WBR

a 1r \t ¿
NBL NBT NBR SFL , .,S81',,. SBR

Lane Configurations
ldeal Flow (vphpl)
Total Lost time (s)
Lane Util. Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted

rl
1900

4.0
1.00
1.00
0.95

1 805
0.95
1805

+1'
1900

4.0
0.95
0.98
1.00
3414
1.00
3414

1900
Ì

1900
4.0

1.00
1.00
0.95
1517
0.95
1517

+1.
r900

4.0
0.95
1.00
1.00

3405
1.00

3405

s
1900

4.0
1.00
0.90
0.99
1347
0.91
1238

&
1900

4.0
1.00
1.00
0.97
1542
0.48
761

19001900 1900 1900 1 900

Satd. Flow (perm

Volume (vph)
Peak-hour factor, PHF 0
Adj. Flow (vph)
RTOR Reduction (vph)
Lane Group Flow (vph)
Heaw Vehicles (%)

6 1955
.92 0.92
7 2125
08
7 2422

o% 3%

281
0.92
305

0
0

9%

112
0.92
122

0
122

19o/o

838
0.92
911

0
912
60/o

75
0.92

82
0
0

25o/o

4
0.92

4
93

276
30%

260
0.92
283

0
0

25%

53
0.92

58
0
0

21o/o

22
0.92

24
1

84
15o/o

1 3
0.92

3
0
0

0.92
1

0
0

0%0o/o

Turn Type
Protected Phases
Permitted Phases
Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s)

Prot Prot Perm Perm
52 1 6 I

29.3
31.3
0.24

6.0
2.5

4

29.3
31.3
0.24

6.0
2.5

8 4

Vehicle Extension s)

1.2
1.7

0.01
4.5
2.3

69.3
71.3
0.55

6.0
4.8

13.4
13.9
0.11

4.5
2.3

81.5
83.5
0.65

6.0
4.8

Lane Grp Cap (vph)
v/s Ratio Prot
v/s Ratio Perm
v/c Ratio
Uniform Delay, d1

Progression Factor
lncrementalDelay, d2
Delay (s)
Level of Service
Approach Delay (s)
Approach LOS

24 1894
0.00 c0.71

164
c0.08

0.74
55.6
1.00
15.4
70.9

E

2213
0.27

0.41
10.8
1.00
0.2

11.0
B

18.1
B

302 185

0.29
62.8
1.00
3.9

66.7
E

1.28
28.6
1.00

129.8
158.4

F
158.1

F

c0.22
0.91
47.3
1.00
30.3
77.6

E
77.6

E

0.11
0.46
41.3
1.00

1.3
42.6

D
42.6

D

lntersection Summarv

HCM Average Control Delay
HCM Volume to Capacity ratio
Actuated Cycle Length (s)
lntersection Capacity Utilization
Analysis Period (min)
c Critical Lane Group

HCM Level of Service

Sum of lost time (s)
ICU Level of Service

111.1
1.12

128.5
99.2%

15

F

12.0
F

DKS Associates
311012009

Synchro 6 Report
Page 1



HCM Signalized lntersection Capacity Analysis Shen¡rood Adams Ave N Extension
2030 AM with Adams Extension2: Home & HWY 99

a' \{ \\ 1t \l ¿-+

Lane Configurations
ldeal Flow {vphpl}
Total Lost time (s)
Lane Util. Factor
Frpb, ped/bikes
Flpb, ped/bikes
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)

1900
*1

1900
4.0

1.00
1.00
1.00
1.00
0.96
1831
0.79
1498

I
1900

4.0
1.00
0.98
1.00
0.85
1.00
1265
1.00
1265

1900
-1

1900
4.0

1.00
1.00
0.98
1.00
0.96
1662
0.73
1269

f
1900

4.0
1.00
1.00
1.b0
0.85
r.00

161 5
1.00

161 5

I
1900

4.0
1.00
1.00
1.00
1.00
0.95
1770
0.95
1770

+t
1900

4.0
0.95
1.00
1.00
1.00
1.00

3505
1.00

3505

f
1900

4.0
1.00
0.96
1.00
0.85
1.00
1494
1.00
1494

I
1900

4.0
1.00
1.00
1.00
1.00
0.95
1612
0.95
1612

+1"
1900

4.0
0.95
1.00
r.00
1.00
1.00

3366
1.00

3366

1900

Volume (vph)
Peak-hour factor, PHF
Adj. Flow (vph)
RTOR Reduction (vph)
Lane Group Flow (vph)
Confl. Peds. (#/hr)
Heavy Vehicles (%)

650
0.95 0.95

653
50
10
33

0o/o 0% 25o/o ÙYo

11

0.95
12
0
0

4
0.95

4
0

16

148
0.95
156
'141

15

2091
0.95

2201
0

2201

3o/o

159
0.95
167
47

fia
3

4o/o

143
0.95
151

0
151

3
12%

775
0.95
816

1

838

22
0.95

23
0
0

50
0.95

53
0

53

4
0.95

4
0

57

0% o% 2% 7o/o 0o/o

Turn Type
Protected Phases
Permitted Phases
Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s)
Vehicle Extension (s)

Perm Perm Perm Prot Perm ProtPerm

4
4

9.9
11.9
0.10

6.0
2.5

I

9.9
11.9
0.10

6.0
2.5

52 16
4

9.9
11.9
0.10

6.0
2.5

8
9.9

11.9
0.10

6.0
2.5

7.0
7.5

0.06
4.5
2.3

79.5
81.5
0.68

6.0
4.8

2
79.5
81.5
0.68

6,0
4.8

14.1
14.6
0.12

4.5
2.3

86.6
88.6
0.74

6.0
4.8

I

Lane Grp Cap (vph)
v/s Ratio Prot
v/s Ratio Perm
v/c Ratio
Uniform Delay, d1

Progression Factor
lncrementalDelay, d2
Delay (s)
Level of Service
Approach Delay (s)
Approach LOS

149 't25 160 111 2380
0.03 c0.63

0.01
0.11
49.2
1.00
0.2

49.4
D

49.2
D

0.00
0.00
48.7
1.00
0.0

48.7
D

0.01
0.10
49.2
1.00
0.2

49.4
D

0.48
54.4
1.02

1.1

56.2
E

0.92
16.6
2.15

4.6
40.4

D
39.9

D

0.77
51.1
1.00
16.0
67.1

E

0.34
5.5

1.00
0.4
5,8

A
15.2

B

126

c0.04
0.45
51.0
1.00

1.9
52.9

D
50.3

D

1015

0.08
0.12

6.7
4.06

0.1
27.4

c

196
c0.09

2485
a.25

HCM Average Control Delay
HCM Volume to Capacity ratio
Actuated Cycle Length (s)
lntersection Capacity Utilization
Analysis Period (min)
c Critical Lane Group

HCM Level of Service

Sum of lost time (s)
ICU Level of Service

33.8
0.85

120.0
85.4Yo

15

c

12.0
E

DKS Associates
3t10t2009

Synchro 6 Report
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HCM Signalized lntersection Capacity Analysis
3: HVúY 99 & Tualatin-Sherwood

j -+\ ( \\ 1t Ll J
lr¡overnent EBL EBT EBR WBI..WBT WBR, NBL.. NEI.:NR4" .$.Fl¡-,;;SÞ .¿$.48

il r'il ++f f ll f+ ir ìì¡ ü t
ldeat Ftow (vphpt) 19ó0 19ö0 19OO 19OO 1900 1900 1900 1900 1900 1900 1900 1900

Totat Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 0.97 0.91 1.00 0.97 0.91 1.00 0.97 "0.75 1.00 0.97 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.OO 1.00 1.00 1.00 1.00 0.98 1.00 1.00 1.00

Flpb, ped/bikes 1.OO 1.00 1.00 1.OO 1.00 1.00 1.00 1.00 1.00 1.00 1'00 1.00

Frt 1.OO 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Shenruood Adams Ave N Extension
2030 AM with Adams Extension

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1'00

satd. Flow(prot) 3400 5085 1538 3213 4803 1442 3019 2436 1446

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1'00

0.95 1.00 1.00
3367 3406 1553
0.95 1.00 1.00
3367 3406 1553Satd. Flow (perm 3400 5085 153S 3213 4803 1442 3019 2436 1446

Volume (vph)
Peak-hour factor, PHF
Adj. Flow (vph)
RTOR Reduction (vph)
Lane Group Flow (vph)
Confl. Peds. (#/hr)

260
0.98
265

0
265

1885
0.98
1923

0
1923

582
0.98
594
241
353

57
0.98

58
0

58

625
0.98
638

0
638

150
0.98
153
125
28

231
0.98
236

0
236

752
0.98
767

0
767

121
0.98
123

59
64

2

294
0.98
300

0
300

2

669
0.98
683

0
683

284
0.98
290
226

64

Heaw Vehicles (% 3% 2% 5o/o 9o/o 8oÁ 12o/o 16o/o 17o/o 9% 4% 60/o 4o/o

Turn Type
Protected Phases
Permitted Phases
Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s)

Prot
5

Perm Perm Prot
7

Perm

2
Prot Perm

16
6

5.7 20j 20.1
6.2 21.6

Prot
3 8

40.9
41.4
0.34

4.5
2.3

55.3
56.8
0.47

5.5
4.7

2
55.3
56.8
0.47

5.5
4.7

0.05
4.5
2.3

0.18
5.5
4.7

21.6
0.18

5.5
4.7

13.6
14.6
0.12

5.0
2.3

32.0
33.0
0.28

5.0
2.3

I
32.0
33.0
0.28

5.0
2.3

0.07
5.0
2.3

4

0.22
5.0
2.3

4
25.4
26.4
0.22

5.0
2.3

7.0 25.4
8.0 26.4

Vehicle Extension s)
Lane Grp Cap (vph)
v/s Ratio Prot
v/s Ratio Perm
v/c Ratio
Uniform Delay, d1

Progression Factor
lncremental Delay, d2
Delay (s)
Level of Service
Approach Delay (s)
Approach LOS

1173 2407
0.08 c0.38

166 865
0.02 c0.13

367 670
0.08 c0.31

398 224
c0.09

0.04
0.16 1.34
33.0 56.0
1.38 1.00
0.1 179.6

45.6 235.6
DF

o.23
27.9
0.63

0.0
17.7

B

0.80
26.8
0.54

0.2
14.8

B
13.8

B

0.35
55.0
0.88

0.7
48.9

D

0.74
46.5
0.90

5.4
47.1

D
46.3

D

0.64
50.2
0.94

2.8
50.0

D

1,14
43.5
1.03
80.2

125.1
F

100.7
F

0.91
45.7
1.00
15.2
60.9

E

96.9
F

0.04
0.19
38.1
1.00

0.2
38.2

D

728

0.23
0.48
21.6
0.41

0.1
8.9

A

260

0.02
0.11
41.1
1.00
0.8

41.9
D

749
0.20

342

HCM Average Control Delay
HCM Volume to Capacity ratio
Actuated Cycle Length (s)
lntersection Capacity Utilization
Analysis Period (min)
c Critical Lane Group

HCM Level of Service

Sum of lost time (s)
ICU Level of Service

52.1
0.96

120.0
82.3o/o

15

D

16.0
E

DKS Associates
311012009
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HCM Signalized lntersection Capacity Analysis
4: Tualatin-Sherwood & Shoppinq Center

j-+ \ t +- \ \ I t \ t ¿
MOVçmenT EBL EBT EBR WBI- WBT WBR ,,NBL NET" ,.I$tsR- .SFI*,.,"SS[.. $FR
Lane Configurations TIÌ +1- ì¡ t1' r¡ 1. Ì + |
ldeal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 '1900

Shenruood Adams Ave N Extension
2030 AM with Adams Extension

Total Lost time (s)
I ^^^ I l+¡¡ E^^+^-Lqtt9 vur. I a9tvt

Frpb, ped/bikes
Flpb, ped/bikes
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)

4.0

^ô?v.vr

1.00
1.00
1.00
0.95

3502
0.95

3502

4.0

1.00
1.00
0.99
1.00

3374
1.00

3374

4.0 4.0
.l /ìô

1.00
1.00
0.90
1.00
1678
1.00
1678

4.0
I tìô

0.98
1.00
0.85
1.00

1570
1.00

1570

4.0 4.O

^ôÃ fì ôÂ

1.00
1.00
1.00
1.00

,i n^

1.00
1.00
1.00

4 
^lrì

1.00
1.00
1.00
0.95
1641
0.95
1641

0.95
1 597
0.95
1597

3034
1.00

3034
Volume (vph)
Peak-hour factor, PHF
Adj. Flow (vph)
RTOR Reduction (vph)
Lane Group Flow (vph)
Confl. Peds. (#/hr)
HeaW Vehicles (%)

14
0.92

15
0

15

1209
0.92
1314

3
1402

84
0.92

91

0
0
1

3%

178
0.92
193

0
193

3
10o/o

0
.92

0
0
0

1o/o

16
0.92

17
16

1

3
1o/o

0
0.92

0
0
0

0
0.92

0
0
0

53
0.92

58
0

58
1

910
0.92
989

0
989

13% 19% 12o/o

25 57
0.92 0.92 0
27 62
490
400

0% 2o/o0% 60/o 1%

Turn Type
Protected Phases
Permitted Phases
Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s)
Vehicle Extension (s)

Prot

2.0
4.3

0.04
6.3
2.7

2

70.7
72.6
0.60

5.9
3.2

7.4
9.4

0.08
6.0
2.7

6

75.8
77.7
0.65

5.9
3.2

Prot

15.6
18.3
0.15

6.7
2.6

24.3
26.0
0.22

5.7
1.8

Prot
15 38

Prot
74

Perm

4
2.O

3.7
0.03

5.7
1.8

Lane Grp Cap (vph)
v/s Ratio Prot
v/s Ratio Perm
v/c Ratio
Uniform Delay, d1
Progression Factor
lncrementalDelay, d2
Delay (s)
Level of Service
Approach Delay (s)
Approach LOS

lntersection Summarv

125 2041
0.00 c0.42

125 1965
c0.04 c0.33

250 364
c0.12 c0.02

48

0.12
56.0
1.00
0.3

56.3
E

0.69
16.0
0.83

1.3
14.5

B
r 5.0

B

0.46
52.9
0.76

1.3
41.3

D

0.50
11.1
0.74

0.5
8.7

A
10.5

B

0.77
48.8
1.00
13.3
62.2

E

0.11
37.7
1.00
0.0

37.8
D

54.5
D

0.00
0.01
56.4
1.00
0.0

56.4
E

56.4
E

HCM Average Control Delay
HCM Volume to Capacity ratio
Actuated Cycle Length (s)
lntersection Capacity Utilization
Analysis Period (min)
c Critical Lane Group

HCM Level of Service

Sum of lost time (s)
ICU Level of Service

17.6
0.62

120.0
66.8%

15

B

8.0
c

DKS Associates
3t1012009

Synchro 6 Report
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HCM Unsignalized lntersection Capacity Analysis
5: Tualatin-Sherwood & Baler Way

Sherwood Adams Ave N Extension
2030 AM with Adams Extension

_ì + \{ \a 1t \t ¿

Lane Configurations
Slgn Gontrol
Grade
Volume (veh/h)
Peak Hour Factor
Hourlyflow rate (vph)
Pedestrians
LaneWdth (ft)
Walking Speed (fUs)
Percent tslockage
Right tum flare (veh)
Median type
Median storage veh)
Upstream signal(ft)
pX, platoon unblocked
vC, conflicting volume
vC1, stage 1 confvol
vC2, stage 2 confvol
vOu, unblocked vol
tC, single (s)
tC,2 stage (s)
tF (s)
p0 queue free o/o

cM capacity (veh/h)

500
0.92 0.92
540

0
0.92

0

0.77
1093

819
4.1

2.2
100
628

+1"
Free

0o/o

1219
0.92
r325

0.92
0

0.92
0

Stop
0o/o

0
0.92

0

174
0.92
189

0
0.92

0

Stop
0%

0
0.92

0

I

0
0.92

0

0.77
547

r

42

46

+1*
Free

0o/o

964
0.92
1048

597 688

None

0.83
2446

None

0.83
2450

0.72
1379

1 136
4.4

2.4
100
385

0.83
1876

0.72
690

0.83
1922

1017
7.9

3.7
100
140

1700
6.5

177
6,9

1073
7.ã

3.6
100
tol

1705
6.5

4.0
100

TT

107
6.9

3.3
100
716

4.0 3.3
100 69
78 601

Volume Left
Volume Right
cSH
Volume to Capaci$
Queue Length 95th (ft)
ControlDelay (s)
Lane LOS
Approach Delay (s)
Approach LOS

0
0

1 700
0.52

0
0.0

496
0

54
1700
0.29

0
0.0

0
0

1700
4.41

0
0.0

395
0

46
1700
a.23

0
CI.0

0
189
601

0.31
34

13.7
B

13.7
B

1700
0.00

0
0,0

A
0.0

A

0
0
0

1

0.0 0.0

Average Delay
lntersection Capacity Utilization
Analysis Period (min)

ICU Levelof Servíce
1.0

52.7o/o

15

A

DKS Associates
3t10t2009

Synchro 6 Report
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HCM Signalized lntersection Capacity Analysis
6: Tualatin-Sherwood & Adams

Shenvood Adams Ave N Extension
2030 AM with Adams Extension

ì \ t .t- \ \ I t \ t ¿
Movement EBL EBT EBR WBL WBT WBR NBL NtsT NBR Sts!- SBT. .-$BR
Lane Configurations ìi +1. ìi +1, Ì 1. l¡ 1'
ldeal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.A 4.0 4.0 4.0 4.0 4.0 4.0
l^^^ll¿il E^^¡^- 4^^ 

^^t 
¡^^ 

^^Ê 
a^^ ¡^^ 4^^ a^^

Lclr rti vLil. I clr/Lul t.uu v.vu t.vu v,vu I .uu t.uv r,vv r .vv
Frt 1.00 0.99 1.00 0.99 1.00 0.86 1.00 0.99
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow(prot) 1504 3418 1805 3060 1805 1596 1805 1863
Flt Permitted 0.14 1.00 0.07 1.00 0.36 1.00 0.35 1.00
Satd.Flow(perm) 216 3418 139 3060 692 1596 670 1863
Volume (vph)
Peak-hour factor, PHF
Adj. Flow (vph)
RTOR Reduction (vph)
Lane Group Flow (vph)
Heavy Vehicles (%)

122
0.92
133

0
133

20%

1197
0.92
1301

4
1377

5%

74
0.92

80
0
0

0%

170
0.92
185

0
185
Oo/o

962
0.92
1046

4
1 106
18o/o

59
0.92

64
0
0

0o/o

309
0.92
336

0
336
0%

11

0.92
12

144
153
0%

262
0.92
285

0
0

Z70

157
0.92
171

0
171
Oo/o

124
0.92
135

1

139
0o/o

5
0.92

5
0
0

40%
Turn Type
Protected Phases
Permitted Phases
Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s)
Vehicle Extension (s)

pm+pi
5
2

70.5
74.3
0.62

6.0
3.0

2

56.7
58.7
0.49

6.0
3.0

pm+pt
1

6
62.1
66.1
0.55

6.0
3.0

6

52.5
54.5
0.45

6.0
3.0

pm+pt
3
I

35.7
37.7
0.31

6.0
3.0

8

22.3
24.3
0.20

6.0
3.0

pm+pt
7
4

20.8
24.8
0.21

6.0
3.0

4

13.4
15.4
0.13

6.0
3.0

Lane Grp Cap (vph)
v/s Ratio Prot
v/s Ratio Perm
v/c Ratio
Uniform Delay, d1

Progression Factor
lncrementalDelay, d2
Delay (s)
Level of Service
Approach Delay (s)
Approach LOS

lntersection Summary

303
0.06
0.21
0.44
31.9
0.44

0.9
14.8

B

1672
c0.40

238
c0.08
0.35
0.78
43.5
0.76
14.1
47.3

D

1390
0.36

0.80
28.0
0.74

3.1
23.9

c
27.3

c

387
c0.13
c0.14
0.87
35.4
1.00
18.2
53.5

D

323
0.10

0.47
42.2
1.00

1.1

43.3
D

48.7
D

227
0.06
0.10
0.75
42.2
1.00
13.2
55.4

E

239
0.07

0.58
49.3
1.00
3.6

52.9
D

54.3
D

0.82
26.2
0.41

4.1
14.8

B
14.8

B

HCM Average Control Delay
HCM Volume to Capacity ratio
Actuated Cycle Length (s)
lntersection Capacity Utilization
Analysis Period (min)
c Critical Lane Group

HCM Level of Service

Sum of lost time (s)
ICU Level of Service

28.1
0.83

120.0
83.7%

15

c

12.0
E

DKS Associates
311012009

Synchro 6 Report
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HCM Signalized lntersection Capacity Analysis
7: Tualatin-Shenrood & Gerda

Sherwood Adams Ave N Extension
2030 AM with Adams Extension

-i --+ \\¿F

Lane Configurations
ldeal Flow (vphpl)
Total Lost time (s)
Lane Utll. Factor
Frt
Flt Frotected
Satd. Flow (prot)
Flt Fermitted

I
1900

4.0
1.00
1.00
0.95
1805
0.23
439

+f
1900

4.0
0.95
1.00
1.00

3438
1.00

3438

+1'
T900

4.0
0.95
0.99
1.00

3186
1.00

3186

1900

f¡
1900

4.0
1.00
1.00
0.95
1245
0.95
1245

f
1900

4.0
1.00
0.85
1.00
1242
1.00

1242Satd. Flow
Volume
Peak-hourfactor, PHF
Adj. Flow (vph)
RTOR Reduction (vph)
Lane Group Flow(vph)

gv
0.92
105

0
1CIs

0%

454 901
0.92
979

3
1076
12%

0.92
1580

0
1580

5%

0.92
100

0
0

0.92
38

0
38

0.92
7g
68

5
Vehicles Yo

Tum
Protected Phases
Permitted Phases
Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s)

9% 45o/o 30o/o

prn+pt
7
4

103.1
103.1
0.86
4.0
3.0

103.1
103.1

0.86
4.0
3.0

93.0
93.0
0.78
4.0
3.0

48
Perm

6
6

8.9 8.9
8.9 8.9
.07 0.07
4,0 40
3.0 3.0

0

Vehicle Extension

v/s Ratio Prot
v/s RatÍo Perm
v/c Ratio
Uniform Delay, df
Progression Factor
lncremental Delay, d2
Delay (s)
Level of Service
Approach Delay (s)
Approach LOS

c0.46 0.340.01
0.19
0.23

2.1
0.65

4.2
1.5

A

0.53
2.2

0.47
0.1
1.1

A
1.2

A

0.44
4,6

0.43
0.5
2.5

A
2.5

A

c0.03

0.41
53.1
1.00
3.0

56.1
E

53.3
D

0.00
0.06
51.7
1.00
0.3

51.9
D

Control
HCM Volume to Capacity ratio
Actuated Cycle Length (s)
I ntersection Capacity Utilization
Analysis Feriod (min)
c Critical Lane Group

Levelof SeMce

Sum of lost time(s)
ICU Level of Service

7
0.53

120.0
50.2o/o

15

8,0
A

DKS Associates
3t'tot2009

Synchro 6 Report
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HCM Signalized lntersection Capacity Analysis
8: Tualatin-Sherwood & Oregon Street

Shenrvood Adams Ave N Extension
2030 AM with Adams Extension

Movernent

t\t
EBL EBT EBR WBL

\\
W'BT WBR NBL

1Ì \l ¿
NBT, .NBR SÊ!..,¡S&T., $BR

Lane Configurations
ldeal Flow (vphpl)
Total Lost time (s)
I ^^^ I l+¡t E^^+^-Lqt tg vut. I qvtvt

Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)

f¡
1900

4.0
,, 

^^
1.00
0.95

1 805
0.95
1805

++
1900

4.O

^ôt
1.00
1.00

3343
1.00

3343

f
1900

4.0
4^^

0.85
1.00

1 568
1.00

1 568

ti
1900

4.0

1.00
0.95
1671
0.07
132

f1'
1900

4.0
^ôË
1.00
1.00

31 6s
1.00

31 65

.1
1900

4.0
,t 

^^
1.00
0.95
1658
0.73
1272

t
1900

4.0
{^^
0.85
1.00

1 538
1.00

1 538

I
1900

4.0
,t 

^fì
1.00
0.95

1 150
0.40
485

1-
1900

4.0
,t 

^^
0.91
1.00
1522
1.00

1522

19001900 1900

Volume (vph)
Peak-hour factor, PHF
Adj. Flow (vph)
RTOR Reduction (vph)
Lane Group Flow (vph)
Heavy Vehicles (%)

6
0.95

6
0
6

1270
0.95
1337

0
1337

8%

205
0.95
216

44
172
3%

207
0.95
218

0
218
8%

834
0.95
878

1

892
14o/o

14
0.95

15
0
0

0%

180
0.95
189

0
0

10o/o

10
0.95

11

0
200
0%

509934
0.95 0.95 0.95 0.95
536934
15 0 3 0

521940
5% 57o/o 33% ÙYo0%

Turn Type
Protected Phases
Permitted Phases
Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s)
Vehicle Extension (s)

Perm pm+pt
1

26
61.9 76.5
63.9 78.5
0.53 0.65
6.0 6.0
2.5 1.0

Prot

5.1
7.1

0.06
6.0
1.0

2

61.9
63.9
0.53

6.0
2.5

6

76.5
78.5
0.65

6.0
2.5

Perm

8
8

20.4
22.4
0.19

6.0
1.0

pm+ov
1

I
40.1
44.1
0.37

6.0
1.0

Perm

4
20.4
22.4
0.19

6.0
1.0

4

20.4
22.4
0.19

6.0
1.0

5

Lane Grp Cap (vph)
v/s Ratio Prot
v/s Ratio Perm
v/c Ratio
Uniform Delay, d1
Progression Factor
lncrementalDelay, d2
Delay (s)
Level of Service
Approach Delay (s)
Approach LOS

lntersectíon Summarv

107 1780
0.00 c0.40

0.06
53.3
0.75

0.1
40.0

D

0.75
21.9
0.38

1.5
9.7

A
8.7

A

835

0.11
0.21
14.7
0.13

0.1
2.0

A

365
0.11
0.28
0.60
28.0
0.87

1.6
26.0

c

2070
0.28

0.43
10.0
0.84

0.6
9.0

A
12.4

B

237

0.16
o.B4
47.1
1.00
22.2
69.3

E
51.5

D

616
c0"15
0.19
0.85
34.8
1.00
10.0
44.8

D

0.02
0.10
40.4
1.00
0.2

40.6
D

0.01
39.8
1.00
0.0

39.8
D

40.3
D

91 284
0.00

HCM Average Control Delay
HCM Volume to Capacity ratio
Actuated Cycle Length (s)
I ntersection Capacity Utilization
Analysis Period (min)
c Critical Lane Group

HCM Level of Service

Sum of lost time (s)
ICU Level of Service

19.3
0.79

120.0
80.8%

15

B

8.0
D

DKS Associates
311012009
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Page 8



HCM Signalized lntersection Capacity Analysis Sherwood Adams Ave N Extension
2030 AM with Adams Extension9: Tualatin-Shenvood & Cioole

i
EBL

\\¿

Lane Configurations
ldeal Flow (vphpl)
Total Lost time (s)
Lane Util. Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted

ìi
1900

4.0
1.00
1.00
0.95
1656
0.21
357

++
1 900

4.0
0.95
1.00
1.00

3343
1.00

3343

+1"
1 900

4.0
0.95
0.98
1.00

3136
1.00

3136

1900

ri
1900

4.0
1.00
1.00
0.95
1172
0.95
1172

f
1 900

4.0
1.00
0.85
1.00
1324
1.00
1324Satd. Flow (perm

Volume (vph)
Peak-hour factor, PHF
Adj. Flow (vph)
RTOR Reduction (vph)
Lane Group Flow (vph)

161

0.98
164

0
164
9o/o

1 567
0.98
1599

0
1 599

8%

1030
0.98
1051

4
1194
12%

144
0.98
147

0
0

20%

13
0.98

13
0

13
54%

24
0.98

24
22

2

Heaw Vehicles (%\ 22o/o

Turn Type
Protected Phases
Permitted Phases
Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s)

pm+pt
5
2

106.3
108.3
0.90

6.0
2.0

26
pm+ov

5
4

7.8
11.8
0.10

6.0
2.0

4

Vehicle Extensi on ls)

106.3
108.3
0.90

6.0
2.5

94.2
96.2
0.80

6.0
2.5

1.7
3.7

0.03
6.0
2.5

Lane Grp Cap (vph)
v/s Ratio Prot
v/s Ratio Perm
v/c Ratio
Uniform Delay, d1

Progression Factor
lncrementalDelay, d2
Delay (s)
Level of Service
Approach Delay (s)
Approach LOS

410
0.03
0.33
0.40

1.8
3.11

0.1
5"7

A

3017
c0.48

2514
0.38

36
c0.01

0.36
57.0
1.00
4.5

61.4
E

53.3
D

174
0.00
0.00
0.01
48.8
1.00
0.0

48.9
D

0.53
1.1

0.58
0.4
1.0

A
1.5

A

0.48
3.8

1.00
0.1
3.9

A
3.9

A

lntersection Summary
HCM Average Control Delay
HCM Volume to Capacity ratio
Actuated Cycle Length (s)
I ntersection Capacity Utilization
Analysis Period (min)
c Critical Lane Group

3.1
0.52

120.0
58.6%

15

HCM Level of Service A

Sum of lost time (s)
ICU Level of Service

8.0
B

DKS Associates
311012009

Synchro 6 RePort
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HCM Unsignalized lntersection Capacity Analysis Sherwood Adams Ave N Extension
2030 AM with Adams Extension10: Cioole & Galbreath

-..+ \{ ts \t
Lqne Gonfigurations
Sign Gontrol
Grade
Volume (veh/h)
Peak Hour Factor
Hourlyflow rate (vph)
Pedestrians
Lane lMdth (ft)
Walking Speed (fUs)
Perçent Blockage
Right turn flare (veh)
Median typo
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, csnflícting. volume
vC1, stage 1 conf vol
vC2, stage 2 confvol
vCu, unblocked vol
tC, single (s)
tC,2 stage (s)
tF (s)
p0 queue Íree o/o

cM oapac¡ty (veh/h)

1*
Free

o%
323

0.95
340

50
0.95

53

43
0.95

48

-1
Free

0o/o

321
0.95
338

Y
Stop

ïVo
39

0.95
47

74
0.95

78

366
6.4

3.5
88

630

795
6.6

393

393
4.4

2.5
96

1007

None

7s5 366

3.7
87

312

Volume
Volume Left
Volume Right
cSH
Volume to Capacity
Queue Length 95th (ft)
Control Delay (s)
Lane LOS
Approach Delay (s)
Approach LOS

0
53

1700
4.23

0
0.0

45
0

1007
0.04

4
1.5

A
1.5

19
41

78

0.0

466
0.26

25
15.3

c
15.3

c

Average Delay
lntersection Capacity Utilization
Analysis Period (min)

ICU Level of SeMce
2.7

56.0%
l5

B

DKS Associates
311012009

Synchro 6 Report
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HCM Signalized lntersection Capacity Analysis
11: Edy Road & HWY 99

t-+\¡¡.1 \(f;4(/Þ
Mou"runt SËL Ser SeR NWt t¡wt ¡¡wR NEL NFT t-.lER ,$IUVL . lA[f;:;S]t,yR

LaneConfigurations t + { I "1 f Ì +t1' ìT ++1.
ldeal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1 .00 0.95 0.95 1.00 1.00 0.91 1'00 0'91

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.99 I '00 1.00

Flt Protected 0.95 1.00 1 .00 0.95 0.99 1.00 0.95 1.00 0.95 1.00

Satd.Flow(prot) 1736 1845 1482 1603 1735 1455 1770 4958 1703 4622
Flt Permitted 0.95 1.00 1.00 0.95 0.99 1,00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1736 1845 1482 1603 1735 1455 1770 4958 1703 4622

Shen¡rood Adams Ave N Extension
2030 AM with Adams Extension

Volume (vph)
Peak-hour factor, PHF
Adj. Flow (vph)
RTOR Reduction (vph)
Lane Group Flow (vph)
Heaw Vehicles (%)

233
0.95
245

0
245
4o/o

208
0.95
219

0
219
3Yo

111
0.95
117
104

13
9o/o

261
0.95
275

0
245
7o/o

225
0.95
237

0
267
3o/o

148
0.95
156
127
29

11%

146
0.95
154

0
154
2o/o

2240
0.95
2358

3
2441

4o/o

82
0.95

86
0
0

6%

219
0.95
231

0
231
60/o

962
0.95
1013

2
1032
12%

20
0.95

21

0
0

60/o

Turn Type
Protected Phases
Permitted Phases
Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s)

Split Perm

7
12.8
13.8
0.12

5.0
2.3

Split
I

21.2
22.2
0.18

5.0
2.3

Perm

I
21.2
22.2
0.18

5.0
2.3

Prot
5

10.5
11.0
0.09

4.5
2.3

Prot

11.5
12.0
0.10

4.5
2.3

12.8
13.8
0.12

5.0
2.3

12.8
13.8
0.12

5.0
2.3

I

21.2
22.2
0.18

5.0
2.3

54.5
56.0
0.47

5.5
4.7

6

55.5
57.0
0.48

5.5
4.7

77 2 1

Vehicle Extension s)

Lane Grp Cap (vph)
v/s Ratio Prot
v/s Ratio Perm
v/c Ratio
Uniform Delay, d1

Progression Factor
lncrementalDelay, d2
Delay (s)
Level of Service
Approach Delay (s)
Approach LOS

200
c0.14

1.23
53.1
1.00

137.4
190.5

F

212
0.12

1.03
53.1
1.00
70.7

123.8
F

136.6
F

170

0.01
0.08
47.4
1.00

0.1
47.5

D

297
0.15

0.82
47.0
1.00
16.3
63.3

E

321
c0.15

0.83
47.1
1.00
16.1
63.2

E

58.0
E

269

0.02
0.11
40.7
1.00

0.1
40.8

D

162
0.09

0.95
54.2
1.00
55.8

110.0
F

2314
c0.49

1.05
32.0
1.00
35.2
67.2

E
69.7

E

170
c0.14

2195
0.22

1.36
54.0
0.89

189.1
237.2

F

0.47
21.3
0.46

0.6
10.3

B
51.7

D

lnfarcanfinn SIrmmaru

HCM Volume to Capacity ratio 1.03
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
lntersection Capacity Utilization 96.6% ICU Level of Service F

Analysis Period (min) 15
c Critical Lane Group

DKS Associates
3t10t2009

Synchro 6 Report
Page 1 1



HCM Signalized lntersection Capacity Analysis
1: HWY 99 & Cipole

Shen¡rood Adams Ave N Extension
2030 PM with Adams Extension

j-.+\{-.-\attll¿
Movçment EBL ,EBT EBR WBL WBT WBR NBL . NBI NBR ., S8J,..,.I,â8T..-.,¡,$.ÞB
Lane Configurations r¡ +1, Ì +1. + .î"
ldeal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
l^^^tl+:l E^^l^- 4^^ ^^r ,^^ ^^r 4^^ 4^^LAr rE rJUr. r Clr/tur r .vv u.vu t.uv u,vu t .uv ¡ .vv
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 1.00 0.99 0.98
Flt Protected 0.95 1.00 0.95 1.00 0.96 0.99
Satd. Flow (prot) 1770 3379 1736 3538 1760 1809
Flt Permitted 0.95 1.00 0.95 1.00 0.54 0.96
Satd. Flow (perm) 1770 3379 1736 3538 984 1747
Volume (vph)
Peak-hourfactor, PHF
Adj. Flow (vph)
RTOR Reduction (vph)
Lane Group Flow (vph)
Confl. Peds. (#/hr)
Heavy Vehicles (%)

14
0.98

14
0

14

1 186
0.98
1210

4
1290

82
0.98

84
0
0
1

15o/o

140
0.98
143

0
143

1

4%

17
0.98

17
J

s20

54
0.98

55
0
0

19
0.98

19
0
0

131
0.98 0
134

6
180

2045
0.98 0
2087

0
2092

2o/o

5 442
.98 0.98
5 451
00
00

32
.98
33

0
0

2o/o2o/o 5% 2o/o 2% 2o/o 2o/o 2o/o 2%
Turn Type
Protected Phases
Permitted Phases
Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s)
Vehicle Extension (s)

Prot

2.6
3.1

0.02
4.5
2.3

2

59.3
61.3
0.49

6.0
4.8

Prot

13.5
14.0
0.11

4.5
2.3

6

70.2
72.2
0.58

6.0
4.8

Perm

I
8

35.2
37.2
0.30

6.0
2.5

Perm

4
4

35.2
37.2
0.30

6.0
2.5

15

Lane Grp Cap (vph)
v/s Ratio Prot
v/s Ratio Perm
v/c Ratio
Uniform Delay, d1

Progression Factor
lncremental Delay, d2
Delay (s)
Level of Service
Approach Delay (s)
Approach LOS

44
0.01

0.32
59.7
1.00
2.4

62.1
E

1664
0.38

0.78
25.9
1.00
2.7

28.6
c

29.0
c

0.73
53.4
1.00
12.2
65.6

E

1.02
26.1
1.00
24.9
51.1

D
52.0

D

294

c0.53
1.77
43.6
1.00

359.8
403.4

F
403.4

F

522

0.10
0.35
34.1
1.00
0.3

34.4
c

34.4
c

195 2052
c0.08 c0.59

lntersection Summâru

HCM Average Control Delay
HCM Volume to Capacity ratio
Actuated Cycle Length (s)
lntersection Capacity Utilization
Analysis Period (min)
c Critical Lane Group

HCM Level of Service

Sum of lost time (s)
ICU Level of Service

87.4
1.27

124.5
111.9o/o

15

F

12.0
H

DKS Associates
3t10t2009
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HCM Signalized lntersection Capacity Analysis
2: Home Deoot & HWY 99

Sherwood Adams Ave N Extension
2030 PM with Adams Extension

j \{ \a t t \t ¿

Lane Configurations
ldeal Flow (vphpl)
Total Lost time (s)
Lane Util. Factor
Frpb, ped/bikes
Flpb, pedßikes
Frt
Flt Proteoted
Satd. Flow (prot)
Flt Permitted

1900
-1

1900
4.0

r.00
1.00
1.00
1.00
0.96
1826
0.29
547

f
1900

4.0
1.00
0.99
r.00
0.85
1.00
1592
1.00
1592

1900
-1

1900
4.0

1.00
1.00
0.99
1.00
0.95
1754
0.71
1299

f
1900

4.0
1.00
1.00
1.00
0.85
1.00

1568
1.00

1568

Ì
1900

4.0
1.00
1.00
1.00
1.00
0.95
1805
0.95
1805

tt
1900

4.0
0.95
1.00
1.00
1.00
1.00

3438
1.00

3438

I
1900

4.0
1.00
1.00
1.00
0.85
1.00

1 583
1.00

1 583

rI
1900

4.0
1.00
1.00
1,00
1.00
0.95
1719
0.95
1719

+1*
1900

4.0
0.95
1.00
1.00
1.00
r.00

3534
1.00

3534

1900

Satd. Flow
Volume (çh)
Peak-hour factor, PHF
Adj. Flow {vph)
RTOR Reduction (vph)
Lane Group Flow (vph)
Confl. Peds. (#/hr)

256
0.98 0.98
266
00
032

35
0.98

36
32

5
1

0.98
224

0
0
1

2o/a

3
0.98

3
0

227

50%

167
0.98
170
149
21

1100
0.98
1122

0
1122

156
0.98
159

56
103

195
0.98
199

0
199

2328
0.98
2373

1

2395

2o/o

0.98
23

0
0
1

0o/o

33
0.98

34
0

34
1

Oo/oHeaw Vehicles (o/o\ 0% 0o/o o% 3a/o 5% 2o/o 5%

Turn Type
Protected Phases
Permitted Phases
Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s)

Perm Perm Perm Prot Perm ProtPerm

4
4 I 52 16

13.0
15.0
o.12

6.0
2.5

4
13.0
15.0
0.12

6.0
2.5

r3.0
15.0
o.12

6.0
2.5

I
13.0
15.0
o.12

6.0
2.5

4.8
5.3

0.04
4.5
2.3

76.0
78.0
0;65

6.0
4.8

2
76.0
78.0
0.65

6.0
4.8

14.5
15.0
0.12

4.5
2.3

85,7
87.7
0.73

6.0
4.8

I

Vehicle Extension
Lane Grp Cap (vph)
v/s Ratio Prot
v/s Ratio Perm
v/c Ratio
Uniform Delay, d1

Progression Factor
lncrementalDelay, d2
Delay (s)
Level of Service
Approach Delay (s)
Approach LOS

68 199 162 196 80
o.a2

2235
0.33

1029 215 2583
c0.12 c0.68

0.06
0.47
48.8
1.00
3.7

52.5

0.00
o.o2
46.1
1.00
0.0

46.1
D

c0.17
1.40
52.5
1.13

209.9
269.4

F
196.3

F

0.01
0.11
46.6
2.12

0.2
98.8

F

0.42
55.9
0.83

1.8
48.3

D

0.50
10.9
1.67
0.7

18.9
B

21.2
c

0.07
0.10

7.9
3.99

0.2
31.6

c

0.93
51.9
1.00
40.7
92.6

F

0.93
13.5
1.00
7.3

20.8
c

2ø.3
c

D
49.1

D

HCM Average Control Delay
HCM Volume to Capacity ratio
Actuated Cycle Length (s)
I ntersection Capacity Utilization
Analysis Period (min)
c CriticalLane Group

HCM Level of Service

Sum of lost time (s)
ICU Level of Service

40.5
0.98

120.0
97.4o/o

15

D

8.0
F

DKS Associates
3t1012009

Synchro 6 RePort
Page 2



HCM Signalized lntersection Capacity Analysis
3: H\ttúY 99 & Tualatin-Shenruood

Sheruvood Adams Ave N Extension
2030 PM with Adams Extension

ì + \{ t- \\ I t \ I ¿

Lane Configurations
ldeal Flow (vphpl)
Total Lost time (s)
Lane Util. Factor
Frpb, ped/bikes
Flpb, ped/bíkes
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)

ItI
1900

4.0
0.97
1.00
1.00
1.00
0.95

3400
0.95
3400

+ft
1900

4.0
0.91
1.00
1.00
1.00
1.00

4988
1.00

4988

f
1900

4.0
r.00
1.00
1.00
0.85
1.00
1524
1.00
1524

TîI
1900

4.0
0.97
1.00
r.00
1.00
0.95
3303
0.95
3303

+++
1900

4.0
0.91
1.00
1.00
1.00
1.00

5085
1.00

5085

f
1900

4.0
1.00
1.00
1.00
0.85
1.00

1 583
't.00

1583

4.0
0.97
1.00
1.00
1.00
0.95
3502
0.95
3502

4.0
*0.75

1.00
1.00
1.00
1.00

2767
1.00

2767

f
1900

4.0
r.00
0.97
1.00
0.85
1.00
1507
1.00
1507

t\
1900

4.0
0.97
1.00
1.00
1.00
0,95
3127
0.95
3127

tt
1900

4.0
0.95
1.00
1.00
1.00
r.00
3374
1.00

3374

t
1900

4.0
1.00
1.00
1.00
0.85
1.00

I 553
1.00

1 553

H+t
1900 1900

Volume(çh)
Peak-hour factor, PHF
Adj. Flow (vph)
RTOR Reduction (vph)
Lane Group Flow (vph)
Confl. Peds. (#/hr)
Heaw Vehicles (%) 3o/o 4% 6%

238
0.98
243

0
243

994
0.98
1014

0
1014

407
0.98
415
176
239

284
0.98
290

0
290

6o/o

1776
0.98
1812

0
1812

526
0.98
537
111
426

439
0.98
448

0
448

909
0.98 0
928

0
928

3o/o

217
0.98
221

0
221

3
12%

696
0.98
710

0
714

213
0.98
217
152
65

82
.98
84
33
51

3
2% 2% O% 4o/o Tolo 40/ø

Turn Type
Protected Phases
Permitted Phases
Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s)
Vehicle Extension (s)

Perm Prot Perm Prot Perm ProtProt

't1.7
12.2
0.10

4.5
2.3

2

45.0
46.5
0.39

5.5
4.7

16 38 74
Perm

4
23.7
24.7
0.21

5.0
2,.3

5
2

45.0
46.5
0.39

5.5
4.7

14.5
15.0
4.12

4.5
2.3

47.8
49..3
0.41

5.5
4.7

6
47.8
49.3
0.41

5.5
4.7

16.8
17.8
0.15

5.0
2.3

32.0
33.0
0.28

5.0
2,3

I
32.4
33.0
0.28

5.0
2.3

8.5
9.5

0.08
5.0
2.3

23.7
24.7
0.21

5.0
2.3

Lane Grp Cap (vph)
v/s Ratio Prot
v/s Ratio Perm
v/c Ratio
Uniform Delay, d1

Progression Factor
lncrementalDelay, d2
Delay (s)
Level of Service
Approach Delay (s)
Approach LOS

591 413 2089 650
0.09 c0.36

519 761
c0.13 c0.34

346
c0.07

1933
0.20

414

0.03
0.12
32.6
0.80

0.1
26,2

c

248
0.07

0.89
s4.7
1.00
30.0
84.7

F

694
0.21

1.42
47.6
1.00
40.1
87.8

F
78.1

E

320

0.04
0.20
39.5
1.00
0.2

39.7
D

0.70
52,1
0.85

3.0
47.5

D

0.52
28.3
0.66

0.2
18.9

B
25.9

c

0.16
0.40
26.7
1.12
0.4

30.4
c

0.70
50.4
1.17

1.7
60.7

E

o.87
32.4
0.96

1.9
32.8

c
36.2

D

0.27
0.66
28.5
0.96

1.8
29.2

c

0.86
49.9
0.81
11.6
51.9

D

1,22
43.5
0.78

108.7
142.6

F
108.1

F

HCM Average Control Delay
HCM Volume to Capacity ratio
Actuated Cycle Length (s)
lntersection Capacity Utilization
Analysis Period (min)
c Critical Lane Group

HCM Level of Service

Sum of lost time (s)
ICU Level of Service

55.4
0.97

120.0
86.2o/o

15

E

16.0
E

DKS Associates
311012009
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HCM Signalized lntersection Capacity Analysis Sherwood Adams Ave N Extension
2030 PM with Adams Extension4: Tualatin -Sheruvood & Shoopinq Center

j \{ \\ 1t \l ¿.-,.}

Lane Configurations
ldealFlow (vphpl)
Total Lost time (s)
Lane Util. Factor
Frpb, ped/bikes
Flpb, ped/bikes
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted

l¡ri
1900

4.0
0.97
1.00
1.00
1.00
0.95
3502
0.95
3502

+1-
1900

4.0
0.95
1.00
1.00
0.98
1.00
3272
1.00

3272

1900
I

1900
4.0

1.00
1.00
1.00
1.00
0.95
1805
0.95
1805

t1"
1900

4.0
0.95
1.00
1.00
1.00
1.00

3498
1.00

3498

1900
1-

r900 1900
I

1900
4.0

1.00
1.00
1.00
1.00
0.95
1805
0.95
1805

+
1900

I
1900

4.0
1.00
0.94
1.00
0.85
1.00
148'l
1.00
1481

I
1900

4.0
1.00
1.00
1.00
1.00
0.95
1805
0.95

1 805

4.0
1.00
1.00
1.00
0.89
1.00
1643
1.00
1643

4.0
1.00
1.00
1.00
1.00
1.00

1900
1.00

1900Satd. Flow
Volume (vph)
Peak-hour factor, PHF
Adj. Flow (vph)
RTOR Reduction (vph)
Lane Group Flow (vph)
Confl. Peds. (#/hr)

0.98
15
0
0

75
0.98

77
0
0

66
0.98

67
0

67

1132
0.98

1 155
9

1339

189
0.98
193

0
0
4

4%

140
0.98
143

0
143

4
0o/o

1 198
0.98
1222

0
1237

152
0.98
155

0
155
27

Oo/o

33
0.98

34
0

34

12
0.98

12
0

12

80
0.98

82
76

6
27

2o/o

0.98
28
66
39

Heaw Vehicles (% 0o/o 8o/o 3o/o 3o/o Oo/o 4% 0o/o Ao/ç

Turn Type
Protected Phases
Permitted Phases
Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s)
Vehicle Extension (s)

Prot
16

Prot Prot Prot Perm

52 38 74

6.4
8.7

0.07
6.3
2.7

64.4
66.3
0.55

5.9
3.2

'|'3.7
15.7
0.13

6.0
2.7

71.4
73.3
0.61

5.9
3.2

11.0
13.7
0.11

6.7
2.6

15.0
16.7
0.14

5.7
1.8

3.0
5.3

0.04
6.3
2.7

6.6
8.3

0.07
5.7
1.8

4
6.6
8.3

0.07
5.7
1.8

Lane Grp Cap (vph)
v/s Ratio Prot
v/s Ratio Perm
v/c Ratio
Uniform Delay, d1

Progression Factor
lncremental Delay, d2
Delay (s)
Level of Service
Approach Delay (s)
Approach LOS

254 1808
0.02 c0.41

236 2137
0.08 c0.35

206 229
c0.09 c0.02

80 131
0.02 0.01

102

0.26
52.6
0.96

0.3
50.5

D

0.74
20.3
0.48

1.5
11.3

B
13.2

B

0.61
49.2
0.81

3.1
43.1

D

0.58
14.1
0.8f

0.9
12.3

B
15.5

B

0.75
51.5
1.00
13.8
65.3

E

0.17
45.5
1.00

0.1
45.7

D
57.4

E

a.42
55.9
1.00
3.0

58.9
E

0.09
52.3
1.00

0.1
52.4

D
54.0

D

0.00
0.06
52.2
1.00

0.1
52.3

D

HCM Average Control Delay
HCM Volume to Capacity ratio
Actuated Cycle Length (s)
lntersection Capacity Utilization
Analysis Period (min)
c Critical Lane Group

HCM Level of Service

Sum of lost time (s)
ICU Level of Service

19.4
0.64

120.0
70.2o/o

't5

8.0
c

B

DKS Associates
3t1012009

Synchro 6 Report
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HCM Unsignalized lntersection Capacity Analysis
5: Tualatin-Sherwood & Baler Way

Sherwood Adams Ave N Extension
2030 PM with Adams Extension

a' --) \{ \\ 1t \t ¿<l-

Lane Configurations
Slgn Control
Grade
Volume{velr/h)
Peak Hour Factor
Flourlyflow rate (vph)
Pedestrians
Lane lMdth {t}
Walking Speed (fUs)

Percentþlockage
Right turn flare (veh)
MedÍan type
Median storage veh)
Llpstrearn signal (ft)
pX, platoon unblocked
vC, oortfllçting volume
vC1, stage 1 confvol
vC2, stqge2 cpnf vol
vCu, unblocked vol
tC, slngle (s)
tC, 2 stage (s)
tF (s)
p0 queue lree o/o

cM capacity fteh/ht)

0
0.98

0

0.76
1352

1149
4.1

2.2
100
469

254
0.98
259

0
0.98

0

0.71
1278

2.2
100
490

+1.
Free

0%
1292
0.98
1318

7
p.a
4.0
I

32
0.98

33

0
0.98

0

Stop
0%

0
0.98

0
4

12.A
4.0

0

I

201
0.98
205

o
0.98

0

Stop
0o/o

0
0.98

0
1

12.0
4.0

0

0.83
2614

I

2
0.98

2

0.76
6fE

1t'
Free

0o/o

995
0.98
1015

1

12.O
4.0

0

597 688

Nöne

0.83
2501

None

0.83
1811

0.71
648

0.83
20_õã

262
6.9

985
4,2

910
7.6

3.6
100
184

1740
6.5

4,0 3.3
100 69
73 663

1876
6.5

3.6
100

s1

4.0
100

-6Q

3,3
r00
594

99 1204
6.9 7.5

Volume Left
Volume Right
cSH
Volume to Gapacity
Queue Length 95th (ft)
ControlDelay (s)
Lane LOS
Approach Delay (s)
Approach LOS

0.0 0.0

0
0

1700
0.40

0
0.0

0
259

1700
0.35

0
0.0

0
0

1700
0.52

0
0.0

0
33

1700
0.28

0
0.0

208
0

205
663
0.3f

33
12.8

B
12.8

B

2
0
2

564
0.00

0
11.4

B
11.4

B

Average Delay
lntersection Capacity Utilízation
Analysis Period (min)

ICU Levelof Service
0.9

55.6%
15

B

DKS Associates
3110t2009

Synchro 6 Report
Page 5



HCM Signalized lntersection Capacity Analysis
6: Tualatin-Sherwood & Adams

Sherwood Adams Ave N Extension
2030 PM with Adams Extension

j \( \11t \t ¿{-+
. ':l

Lane Configurations
ldeal Flow (vphpl)
Total Lost time (s)
Lane Util. Factor
Frpb, ped/bikes
Flpb, ped/bikes
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted

li
1900

4.0
1.00
1.00
1.00
1.00
0.95
1805
0.15
294

+1.
1900

4.0
0.95
1.00
1.00
0.98
1.00

3429
1.00

3429

1900

Ti

1900
4.0

1.00
1.00
1.00
1.00
0.95
1805
0.07
'142

+1"
1900

4.0
0.95
1.00
1.00
0.98
1.00

3455
1.00

3455

1900

f¡
1900

4.0
1.00
1.00
1.00
1.00
0.95
1805
0.75
1434

þ
1900 1900

I
1900

4.0
1.00
1.00
1.00
1.00
0.95
1803
0.75
1433

1r.
1900

4.0
1.00
1.00
1.00
1.00
1.00
1897
1.00
1897

r900
4.0

1.00
0.99
1.00
0.89
1.00
1675
1.00
1675Satd. Flow

Volume
Peak-hour factor, PHF
Adj. Flow (vph)
RTOR Reduction (vph)
Lane Group Flow (vph)
Confl. Peds. (#/hr)

43
0.98

44
0

44
2

o%

1032
0.98
1053

I
1172

124
0.98
127

0
0

250
0.98
255

0
255

995
0.98
10r5

12
1192

185
0.98
189

0
0
2

Ao/o

246
0.98
251

0
251

81
0.98

83
87

222

221
0.98
226

0
0
1

0o/o

143
0.98
146

0
146

1

o%

185
0.98
189

0
191

2
0.98

2
0
0

Heaw Vehicles (%) 4o/o A% 0% 2o/o 0o/o 0% 0% Oo/o

Turn Type
Protected Phases
Permitted Phases
Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s)

pm+pt
5
2

51.5
55.5
0.46

6.0
3.0

47.7
49.7
0.41

6.0
3.0

1

6
68.8
70.8
0.59

6.0
3.0

59.0
61.0
0.51

6.0
3.0

pm+pt
3
I

21.2
23.2
0.19

6.0
3.0

I

21.2
23.2
0.19

6.0
3.0

pm+pt
7
4

17.3
19.3
0.16

6.0
3.0

4

17.3
19.3
0.16

6.0
3.0

pm+pt
2 6

Vehicle Extension ls)
Lane Grp Cap (vph)
v/s Ratio Prot
v/s Ratio Perm
v/c Ratio
Uniform Delay, d1
Progression Factor
lncrementalDelay, d2
Delay (s)
Level of Service
Approach Delay (s)
Approach LOS

209
0.01
0.09
0.21
19.1
0.60

0.4
11.9

B

1420
0.34

0.83
31.3
0.52

3.4
19.8

B
19.5

B

321
c0.11
c0.36
0.79
33.5
1.36
11.0
56.4

E

1756
0.34

0.68
22.1
0.48

0.9
11.6

B
19.4

B

333
c0.11
c0.03
0.75
45.5
1.00
9.3

54.8
D

324
0.13

274
0.06
0.02
0.53
45.6
1-22

1.6
57.4

E

305
01c0.

0.68
45.0
1.00
11.2
56.2

E
55.6

E

0.63
47.0
1.22

7.8
65.3

E

61.8
E

HCM Average Control Delay
HCM Volume to Capacity ratio
Actuated Cycle Length (s)
I ntersection Capacity Utilization
Analysis Period (min)
c Critical Lane Group

HCM Level of Service

Sum of lost time (s)
ICU Level of Service

29.1
0.74

120.0
85.5%

15

c

8.0
E

DKS Associates
3t10t2009

Synchro 6 Report
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HCM Signalized lntersection Capacity Analysis
7: Tualatin-Shenrood & Gerda

Shenruood Adams Ave N Extension
2030 PM with Adams Extension

! --,.i \\JF

Lane Configurations
ldeal Flow (vphpl)
Total Lost time (s)
Lane Util. Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted

I
1900

4.0
1.00
1.00
0.95
1517
0.14
220

4.0
0.95
1.00
1.00

3406
1.00

3406

4.0
0.95
1.00
1.00

3516
1.00

3516

ì¡
1900

4.0
1.00
1.00
0.95
1787
0.95
1787

f
1900

4.0
1.00
0.85
1.00

1583
1.00
1583

+f tÎ"
900 1900 19001

Satd. Flow
Volume (çh)
Peak-hour factor, PHF
Actj. Flow.(çh)
RTOR Reduction (vph)
Lane Group Flow (vph)

36
0.98

37
0

37
19%

0.98
1392

0
1392

6Yo

1315
0.98
1342

1

1369
2%

27
0.98

28
0
0

2oo/o

269
0.98
274

0
274
1o/o

0.98
87
71

16
2Yo

I

Vehicles
Type

Protected Phases
Permitted Phases
Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s)
Vehicle Extension (s)

pm+pt
7
4

89.4
89.4
0.74

4.4
3.0

Perm

89.4
89.4
0.74
4.0
3.0

81.4
81.4
0.68
4.0
3.0

48 6

22.6
22.6
0.19

4.O
3.0

6
22.6
22.6
0.19
4.0
3.0

Lane Grp Gap(vph)
v/s Ratio Prot
v/s Ralio Perm
v/c Ratio
Uniform Ðelay, di
Progression Factor
lncrementalDela)r, d2
Delay (s)
Level of Service
Approach Delay (s)
Approach LOS

207
0.01
0.13
0.18

7.1
1.29
0.2
9.4

A

2637
c0.41

0.55
6.6

0.73
0.1
5.0

A
5.1

A

2385
c0.39

0.57
10.2
0.51

0.9
6.1

A
6.1

A

0.81
46.7
1.00
13.9
60.6

E
55.6

E

0.01
0.05
39.9
1.00
0,1

40.0
D

337 298
c0.'15

Average ControlDelay
HCM Volume to Capacity ratio
Actuated Cycle Length (s)
lntersection Capacity Utilization
Analysis Period (min)
c Critical Lane Group

HCM Level of Service

Sum of lost time (s)
ICU Level of Service

11.3
0.63

12A.0
59.3%

15

B

12.0
B

DKS Associates
311012009

Synchro 6 Report
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HCM Signalized Intersection Capacity Analysis Shenryood Adams Ave N Extension
2030 PM with Adams ExtensionI : Tualatin-Sherwood & Oreqon Street

i --+ \{ \\ 1t \l ¿

Lane Configurations
ldeal Flow (vphpl)
Total Lost time (s)
Lane Util. Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted

f¡
1900

4.0
1.00
1.00
0.95
1805
0.95
1805

ft
1900

4.0
0.95
1.00
1.00

3471
1.00

3471

I
1900

4.0
1.00
0.85
1.00

1568
1.00

1 568

Ì
1900

4.0
1.00
1.00
0.95
1770
0.10
178

+1.
1900

4.0
0.95
1.00
1.00

3539
1.00

3539

*l
1900

4.0
1.00
1.00
0.95
1752
0.75
1377

t
1900

4.0
1.00
0.85
1.00

I 538
1.00

1 538

I
1900

4.0
1.00
1.00
0.95
1805
0.43
823

It
1900

4.0
1.00
0.90
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1716
1.00
1716

19001900 1900

Satd. Flow
(wh)

Peak-hour factor, PHF
Adj. Flow (vph)
RTOR Reduction (vph)
Lane Group Flow (vph)

14
0.98

4
0
4

0.98
I
0
0

1 180
0.98
1204

0
1204

4o/o

488
0.98
498
108
390
3Yo

472
0.98
482

0
482
2%

1 158
0.98
1182

0
1 r83

2o/o

164
0.98
167

0
0

3Yo

0
0

167
0o/o

213
0.98
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11

206
5%

25
0.98

26
0

26
0%

o
0.98

6
I
I

0%

11

0.98
11

0
0

0o/o

0
0.98

Heaw Vehicles (%)0% 0%

Tum Type
Protected Phases
Permitted Phases
Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Clearance Tme (s)

Prot Perm

1.0
3.0

0.02
6.0
1.0

57.0
59.0
0.49

6.0
2.5

2
57.0
59.0
0.49

6.0
2.5

6

84.1
86.1
0.72

6.0
2.5

I

16.9
18.9
0.16

6.0
1.0

4
16.9
18.9
0.16

6.0
1.0

4

16.9
18.9
0.16

6.0
1.0

52
pm+pt

1

6
84.1
86.1
0.72
6.0
1.0

Perm

I

pm+ov
1

I
45.0
49.0
0.41

6.0
1.0

Perm

Vehicle Extension
Lane cap
v/s Ratio Prot
v/s Ratio Perm
v/c Ratio
Uniform Delay, d1
Progression Factor
lncrementalDelay, d2
Delay (s)
Level of Service
Approach Delay (s)
Approach LOS

45 1707
0.00 c0.35

0.09
57.2
1.05
0.3

60.0
E

0.71
23.7
0.82

1.0
20.4

c
19.9

B

0.25
0.51
20.6
0.88

0.3
18.5

B

0.33

0.47
7.2

0.31
0.5
2.7

A
14.5

B

0.08
0.06
0.30
24.O
1.00

0.1
24.1

c

0.03
0.20
44.O

1.00
0.3

44.3
D

0.03
42.8
1.00
0.0

42.8
D

43.7
D

527
c0.23
c0.43

0.91
33.4
0.81
16.5
43.6

D

217

c0.12
0.77
48.5
1.00
13.7
62.2

E
40.6

D

130 274
0.00

HCM Average Control Delay
HCM Volume to Capacity ratio
Actuated Cycle Length (s)
I ntersection Capacity Utilization
Analysis Period (min)
c Critical Lane Group

19.
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120.0
84.5o/o

15

HCM Level of Service
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ICU Level of Service

B
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E
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HCM Signalized lntersection Capacity Analysis
9: Tualatin-Shenryood & Cipole

Shenruood Adams Ave N Extension
2030 PM with Adams Extension

j + \\¿{-

Lane
ldealFlo¡v (vphpl)
Total Lost time (s)
Lane Utll. Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted

\++
1900 1900

4.0
0.95
1.00
1.00

3471
1.00

347',|

+1"
1900

4.0
0.95
0.99
1,00

3496
1.00

3496

1900
!t
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4.0

1.00
1.00
0.95
1687
0.95
1687

f
1900

4.0
1.00
0.85
f .00

1583
1.00

1583Satd. Flow
Volume
Peak-hourfactor, PHF 0
Adj. Flow(vph)
RTOR Reduction (vph)
Lane Group Flow (vph)

.98
0
0
0

Yo

0.98
1421

0
1421

4o/o

0.98
1596

3
1703

2%

0.98
110

0
0

60/o

0.98 0.98
104 67

025
104 42
7o/o 2o/oVehicles 4

Protected Phases
Permitted Phases
Actuated Green, G (s)
Effectlve Green, g (s)
Actuated g/C Ratio
ClearaneeTme(s)
Vehicle Extension (s)

5
2

96.0
98.0
0.82
6.0
2.5

86.3
88.3
0.74

6.0
2.5

4

12.0
14.O
0.12

6.0
2.5

5
4

'15.7

19.7
0.16
6,0
2.0

26

l-anc.QrÊ.Gap(vph)
v/s Ratio Prot
vls Ratio Pem
v/c Ratio
Uniform Ðelay, dî
Progression Factor
lncremental Delay, d2
Delay (s)
Level of Service
Approach Delay (s)
Approach LOS

2895 2672
c0.41 c0.49

'rg?

c0.06

0.53
49.9
1.00
1.9

51.8
D

48.3
D

0.50
3.4

0.12
0.5
0.9

A
0.9

A

0.66
8.2

r.00
0.6
8.8

A
8.8

A

gTs

0.01
0.02
0.13
42.9
1.00
0.1

42.9
D

HCM Volume to Capacity ratio
Actuated Cycle Length (s)
I ntersection Capacity Utilization
Analysie Period (rnin)
c Critical Lane Group

Sum of losttime (s)
ICU Level of Service

7.4
0.64

120.0
60.0%

16

A

12.O
B
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HCM Unsignalized lntersection Capacity Analysis Sherwood Adams Ave N Extension
2030 PM with Adams Extension10: Cipole & Galbreath

\{ nÌ{-
-+

Lane Configurations
Sign Control
Grade
Volume (veh/h)
Peak Hour Factor
Hourly flow rate (Wh)
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Pereeñt Blockage
Right tum flare (veh)
Median type
Median storage veh)
Upstream signal (fr)
pX, platoon unblocked
vC, óoiìflictlng volume
vC1, stage I conf vol
vC2, stage 2 eonfvol
vCu, unblocked vol
tG, single (s)
tC, 2 stage (s)
tF (s)
p0 queue freeo/o
cM'capacity (vehlh)

1"
Free

0To
247
0.90
274

13G
0.90
151

-f
Freg

0o/o

412
0.90
458

Y
Stop

0%
30

0.90
33

106
0.90
118

426

426
4.1

54
0.90

60

33
91

696

None

1043 350

1043
4.4

350
6.2

2.2
90

1123

3.S
85

228

Volume Left
Volume Right
cSH
Vofume to Capacity
Queue Length 95th (ft)
Control Delay (s)
Lane LOS
Approach Eelay (s)
Approach LOS

0
15,1

1700
0.25

0
0,0

118
0

1123
0.10

9
2.7

A
2.7

33
60

402
0.23

22
16.6

c
16.6

c
0.0

Average Delay
lntersection Capacity Utilization
Analysis Period (min)

ICU Level of Service
2.9

63.8olo
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B
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HCM Signalized lntersection Capacity Analysis
11: Edy Road & HWY 99

i-r \ ì Fa \ ( ) Í 'a ( / Þ
MOVEMENT SEL SET SER NW.L NWT NWR NEL NËT NER S}I/T."S.\,ìI'f*FWB
LaneConfigurations r¡ + | Ì .1 f I ++1, ri ++1.
ldeal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
l^Á^ll+¡l E^^4^- ,^^ ¡^^ ,^^ 

^^Ê ^^E 
,^^ ¡^^ 

^^4 
4^^ 

^ô4LAr rç vur. r <lL,r\Jt r.vv Lvv t.vv u.vu v.YU L\JU t.vv u.v I r,vv v.v r

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.99 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 0.99 1.00 0.95 1.00 0.95 1.00
Satd.Flow(prot) 1787 1881 1599 1698 1757 1553 1770 4899 1787 5078
Flt Permitted 0.95 1.00 1.00 0.95 0.99 1.00 0.95 1.00 0.95 1.00
Satd.Flow(perm) 1787 1881 1599 1698 1757 1553 1770 4899 1787 5078

Shen¡rood Adams Ave N Extension
2030 PM with Adams Extension

Volume (vph)
Peak-hour factor, PHF
Adj. Flow (vph)
RTOR Reduction (vph)
Lane Group Flow (vph)
HeaW Vehicles (%)

251
0.95
264

0
264
l70

327
0.95
344

0
344
1%

146
0.95
154
129
25

1%

317
0.95
334

0
281
40ttlo

228
0.95
240

0
293
2o/o

239
0.95
252
214

3B
4o/o

197
0.95
207

0
207
2%

1405
0.95
1479

7
1579

5%

102
0.95
107

0
0

2o/o

289
0.95
304

0
304
1o/o

2188
0.95

2303
1

2323
2%

20
0.95

21
0
0

2%
Turn Type
Protected Phases
Permitted Phases
Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s)
Vehicle Extension (s)

1

Split
7

11.0
12.0
0.10

5.0
2.3

7

11.0
12.O
0.10

5.0
2.3

Perm

7
1 1.0
12.0
0.10

5.0
2.3

Split
8

17.0
18.0
0.15

5.0
2.3

I

17.4
18.0
0.15

5.0
2.3

Perm

I
17.0
18.0
0.15

5.0
2.3

Prot
5

13.5
14.0
0.12

4.5
2.3

2

48.7
50.2
0.42

5.5
4.7

Prot

23.3
23.8
0.20

4.5
2.3

6

58.5
60.0
0.50

5.5
4.7

Lane Grp Cap (vph)
v/s Ratio Prot
vls Ratio Perm
v/c Ratio
Uniform Delay, d1
Progression Factor
lncremental Delay, d2
Delay (s)
Level of Service
Approach Delay (s)
Approach LOS

lntersection Summary

179 188
0.15 c0.18

160 255
0.17

0.02
0.16 1.10
49.4 51,0
1.00 1.00
0.3 86.4

49.7 137.4
DF

233 207
c0.12

0.02
0.'16 1.00
44.4 53.0
1.00 1.00
0.2 62.6

44.6 1 15.6
DF

354 2539
0.17 c0.46

1.47
54.0
1.00

241.3
295.3

F

1.83
54.0
1.00

393.4
447.4

F
314.4

F

264
c0.17

1.11
51.0
1.00
88.1

139.1
F

109.7
F

2049
0.32

0.77
30.0
1.00

2.1
32.1

c
41.7

D

0.86
46.5
0.90
11.6
53.4

D

0.91
27.6
0.87

4.1
28.3

c
31.2

c

HCM Average Control Delay
HCM Volume to Capacity ratio
Actuated Cycle Length (s)
I ntersection Capacity Utilization
Analysis Period (min)
c Critical Lane Group

HCM Level of Service

Sum of lost time (s)
ICU Level of Service

81.0
1.07

120.0
98.9%

15

F

16.0
F
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Progression Time-Space Diagrams



Time-Space Diagram - HWY 99
Arterial and Link-Link B 90th Percentile Green Times 3/r0/2009
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Time-Space Diagram - HWY 99

Arterial and Link-Link 90th Percentile Green Times 3/1012009
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Time-Space Diagram - HWY 99
Arterial and Link-Link Bandwidths, 90th Percentile Green Times 3r10/2009
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Time-Space Diagram - HWY 99
Arterial and Link-Link Ban 90th Percentile Green Times 3/r012009
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Time-Space Diagram - HWY 99
Arterial and Link-Link Bandwidths, 90th Percentile Green Times 3/1012009
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TO:

FROM:

DATE: May 11,2009

SUBJECT:

TECHNICAL MEMORANDUM

Ben Austin, P.E., Harper Houf Peterson Righellis

Chris Maciejewski, P.E.
France Campbell, E.I.T.

Sherwood Adams Avenue North Concept Plan
Transportation Tech Memo #2: Preliminary Concept Alternatives Analysis

P08232-000

The purpose of this memorandum is to review the transportation performance of the five land use

alternatives created for the Sherwood Adams Avenue North Concept Plan. The first two sections

of this memorandum discuss compliance of the proposed altematives with City functional
classification and aecess spacing standards. The final three sections discuss the traffic impacts of
the altematives, including land use and trip generation, study area operations analysis, and

recommended mitigation measures. The traffic impact analysis for the potential land use

addresses long term issues (to address TPRI requirements) utilizing a forecast year of 2030.

Functional Glassification
Highway 99W is classified as a statewide highway in the Oregon Highway Plan2 and a principle

arterial in the City of Sherwood Transportation Plan (TSP)'. The City's TSP identifies Tualatin-

Sherwood Road, Sherwood Boulevard, and Oregon Street as arterials and Edy Road, Cipole
Street, Gerda Lane, Galbreath Drive, and Adams Road as collectors. The proposed Adams

Avenue North Extension is classified as a collector in each of the five Concept Plan Alternatives,

which is consistent with the City's adopted TSP.

Access Spacing Review
The functional classification establishes the access spacing standards for transportation facilities.
Along the proposed Adams Avenue north extension, a collector roadway, access spacing should

be a minimum of 100 feet and a maximum of 400 feet3. In addition, access should be limited
within the influence aÍeaof other intersections (i.e., not allowing fulI access near Tualatin-
Sherwood Road or Highway 99W where vehicle queues would block the access). In all of the

alternatives, access along Adams Avenue can be designed to meet the minimum spacing

rTransportation Planning Rule, Oregon DLCD, http://www.oregon.gov/ODOT/TD/TPÆPR.shtml
2 1999 Oregon Highway Plan, Oregon Department of Transportation, January 2006.
t Cíty o¡Sh"r*ood Transportatíon System Plan,Prepared by DKS Associates, March 2005.

1400 SW Fifth Avenue

Suite 500
Portland,0R 97201

(503) 243-3500
((503) 243-1934 fax

www.dksassociates.com
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standard. Maximum spacing standards may not be met along the PGE substation and the UGB
boundary, where land would not develop and access is not needed.

Land Use and Trip Generat¡on
Five land use alternatives were generated to represent the range of land use and traffic impact for
the plan area. The Concept Plan development areas are displayed in Figure 1 and the
corresponding land use assumption for each altemative is shown in Table 2. The BPAÆGE
transmission easement and the PGE facility were assumed to be used as public facility, open
space or parking to support the developable areas with no potential for generating significant
additional friture motor vehicle traffic. Alternative 1 assumes that the land within the study area
fully develops according to the existing zoning. A portion of the Concept Plan area east of the
proposed Adams Avenue north extension (Area C in Figure 1) is currently outside of the City
limit and is zoned for rural density. Therefore, Alternative 1 did not include development in the
portion of the Concept Plan area outside of the City limits. The total new PM peak hour trips
generated by the concept plan alternatives range from approximately 150 trips to 480 trips.

To determine the impact of rezoning the study area, the amount of motor vehicle traffic
generated by each altemative was determined. Trip generation was estimated based on rates
provided by the Institute of Transportation Engineerso gte¡ for similar land use types (e.g. light
industrial, restaurants, retail uses, and office uses). Table 2 lists the estimated PM peak hour trips
for each of the alternatives. Pass-by trips) for Altematives 3 through 5 are also listed in Table 2
and the total new trips account for the estimated pass-by trips. The total number of new trips was
used to verify that the City's 43 trips per net developable acre CAP6 was not exceeded in any of
the Concept Plan development areas shown in Figure 1 for the five alternatives. Any locations
exceeding the City's trip CAP were scaled down to conformance.

o Trip Generation Manual, 8'h Edition,Institute of Transportation Engineers, 2008.
t-Trip Generotion Handbook, 2d Edition,Institute of Trãnsportation-Engineers, 2004.
6 

City of Sh".wood Municipal Code Chapter 16.108.070 (CAP), Section D4.
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Figure l: Adams Avenue North Goncept Plan Developable Areas

sHEniû000,oREGoit
-.+..

Table 1: Alternatives Land Use Scenarios

EAlternative
Concept Area (See Figure l)

BCD
LI

LI

LI

LI

LI

1

2
3
4
5

A
LI

LI

LI

GC*
GC*

R
LI

LI

LI

LI

LI

LI

GC
oc
GC

LI

LI

LI

oc
GC*

* Area developed was limited by City's 43 trips per acre CAP
GC - General Commercial
LI - Light Industrial
OC - Office Commercial
R- Rural

- 
-Sherwood City Limits
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Total

153

153

258

258

Table 2: Motor Vehicle Trip Generation Comparison - pM peak Hour

PM Trips

Scenario I Land Use (lTE Gode) Acres KSF* ln Out
Alternative 1

lndustrial(710 9.4 102.4 26 111

Total New Trips 111

Alternative 2

Light lndustrial 10) 15.9 173.2 44 214
Total New Trips 214

Alternatíve 3
General Commercial (820, 934)

T R A N S P O R TAT IO N S O L U T IO N S

Light lndustrial (71

Pass-by Trips
Total New

Alternative 4
General Commercial (934)

Light lndustrial(710)
Office Commercial (710, 934

Pass-by Trips
Total New Trips

AlternatÍve 5

General Commercial (820, 934)
Light lndustrial

Pass-by Trips

26

44

5.8

10.1

63.2

110.0

2.3**

82.8

80.6

82.8**

82.8

210

28

88

150

40

21

124

73

112

317

21

138

200

416

164

206
136

86

256

0.9

7.6

7.4

36

102

190

67

261

309

102

132

279

174

406

76

123

314

140

373

626
123

270
479

8.3

7.6

TotalNew
*KSF - Building area, thousand square feet
** Area developed was limited by City's 43 trips per acre CAp

Operations Analysis
The following sections describe the future forecasting and operations analysis completed for the
Adams Avenue North Concept Plan alternatives. The future conditions evaluation includes future
forecasting, identification of funded study area improvements, and motor vehicle intersection
capacity analysis.

Future ForecastÍng
Future travel demand forecasting for the Adams Avenue North study area utilized the latest 2030
VISIJM travel demand model developed by Metro, Washington County, and DKS Associates for
the I-5 to 99V/ Connector Study. As part of the model development for the I-5 to 99W Connector
Study, the Sherwood TSP travel demand model zone structure and network detail was used as a
guideline to refine the regional model. In addition, a detailed focus model was created for the
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Adams Avenue North Concept Plan study area, which incorporates the use of HCM 2000

Methodologt for turn delays (instead of the regional model macroscopic delay functions).

Future 2030 PM peak hour volumes at study intersections were developed for the five Adams

Avenue North Concept Plan land use scenarios by adjusting the travel demand model trip tables

to reflect the trip rates listed in Table 2. These volumes were then used to analyze and determine

future impacts from the proposed Adams Avenue North area on the planned roadway network.

Planned Study Area Roadway Improvements
Assumed transportation improvements in the study area were limited to Metro 2035 Regional

Transportation Plan (RTP)/ financially constrained roadway improvements and the extension of
Adams Avenue to the north. Other capacity improvement projects in Metro's RTP or other plans

without committed funding were not included in any of the future analysis scenarios in order to

meet OAR 660-012-060 requirements. The planned roadway improvements include:

o Signalization of Tualatin-Sherwood Road/Adams Avenue
o Conversion of Tualatin-Sherwood Road/Baler Way to right-in/right-out and signal

removal
o Widening of Tualatin-Sherwood Road and Roy Rogers Road to S-lanes from Teton

Avenue to west of Highway 99W (tapers to three lanes east of Borchers Drive)
o Completion of the Adams Avenue South Extension from Oregon Street to Century Drive
r Intersection geometric, turn lane, and signal phasing improvements at Highway

99WTualatin-Sherwood Road
. Completion of the 124th Avenue extension from Tualatin-Sherwood Road to Tonquin

Road
r Widening of Tonquin Road to 3-lanes
o Sigualization of Tualatin-Sherwood Road/Gerda Lane

In addition, the operations analysis found that tum lane and signal timing improvements would
be required under any scenario (including 2030 Baseline Conditions) at Highway 99WAdams
Avenue. Therefore, construction of a dual westbound left-turn lane from Adams Avenue
westbound to Highway 99W southbound and conversion to protected left phasing was assumed

for all scenarios.

Capacity Analysis
In order to provide a baseline comparison to the future Adams Avenue North Concept Plan

alternatives, the 2030 Alternative I scenario evaluates future traffic volumes assuming the
planned roadway geometry and full development of the Adams Avenue North Concept Plan area

under existing zoning. Each alternative was then evaluated to determine impacts to the study

area. Intersections that do not meet performance standards must be mitigated to the level of
performance (per Oregon's Transportation Planning Rule (TPR) that would occur under
development of the area with existing zoning (Alternative 1) or that would meet mobility
standards, whichever is higher.

t Metro 2035 Regional Transportation Plan, http://www.oregonmetro.gov/index.cfnr/golby.web/id:25037
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I R A N S P O R TAT IO N S O L U T IO N S

The maximum v/c ratio specified by Washington County is 0.99 for signalized intersections.s
The minimum operational standard for unsignalized intersections specified by Washington
County is LOS E. In the case of Highway 99W, ODOT operating perforrnance standards for the
study area is a v/c ratio of 0.99 for intersections not in a town center and 1.1 for those that are
located within a Town Center.e The intersections of Highway ggWTualatin-Sherwood Road and
Highway 99WEdy Road-Sherwood Boulevard are within the Town Center limits. l0 Based on
recent conversations and meetings, ODOT has decided to not acknowledge the Town Center
limits without the City completing a Town Center Plan. Therefore, ODOT intends to use a
maximum v/c ratio of 0.99 for all of Highway 99W through Sherwood.

As listed in Table 3, with the addition of land development in the Adams Avenue North Concept
Plan, all study intersections except for the Highway 99WEdy Road/ Sherwood Blvd and
Highway 99WTualatin-Sherwood Rd intersections meet ODOT/County standards in all
alternatives.

Mitigation Measures
With the addition of land development in the Adams Avenue North Concept Plan, the Highway
99WEdy Road/Sherwood Blvd (Alternatives I through 5) and Highway ggWTualatin-
Sherwood Rd (Alternative 5) study intersections will not meet ODOT/County standards.
Therefore, off-site transportation mitigations are required at Highway 99WEdy Road/Sherwood
Blvd and 99WTualatin-Sherwood Rd to offset the impacts of the Adams Avenue North Concept
Plan for TPR compliance.

As listed in Table 3, the Highway ggWlBdy Road/Sherwood Blvd intersection operates above
the v/c ratio standard of 0.99 and mitigations are required to bring the intersection to the level of
performance that would occur under Altemative 1. To determine if mitigations are required for
the alternatives, the software TRAFFIX (which provides v/c ratios to the nearest 0.001) was used
to determine the increase in the v/c ratio from Alternative I for Altematives 2,3,4, and 5, as a
change in v/c of less than 0.01 may not require mitigation.

To offset the impacts of the Adams Avenue North Concept Plan at Highway 99V//Edy
Road/Sherwood Blvd, a north-eastbound right turn lane along Highway 99W is adequate for
Alternatives 2 and 4. The necessary mitigation for Altemative 5 includes widening Sherwood
Boulevard to provide two left tum lanes, one through lane, and one right turn lane approaching
Highway 99W. This would also likely require widening of the Edy Road approach to Highway
99W to install a median or second left t¡¡m lane to align the through lanes across the Highway
99W. Signal, signing, and striping modifications are required for all mitigations.

The intersection of Highway ggWTualatin-sherwood Rd is forecasted to operate above the v/c
ratio standard of 0.99 for Alternative 5. Mitigations such as additional turn lanes would not be
feasible at the intersection as all tum lane improvements (dual left turn lanes and right turn
pockets) and signal phasing improvements are already included in the baseline analysis. The

8 Washington County 2020 Transportation Plan, Adopted October 29,2002,Table 5.
' 1999 Oregon Highway Plan, Amendment to Table 7, December 13, 2000.
toThis is according to the Meho Regional and Town Center Map.
(http://www.oregonmetro.gov/index.cfm/golby.web/id:l 5467&x:7599901&y:629257&loclD=21 )



DKS Associates Sherwood Adams Avenue North Concept Plan
Preliminary Concept Alternatives Analysis

May 11,2009
Page 7 of 8

T R ANS PO R IAT IO N S O LU Ï IO N S

remaining deficient critical movement at this intersection is the westbound Tualatin-Sherwood
Road through movement to Roy Rogers Road, which is limited by lane utilization (both through
lanes would not be fully utilized as the outside through lane merges into ttre inside lane just west
of Highway 99W). To improve the westbound approach and meet the 0.99 vlcratio standard, the
Roy Rogers widening would likely need to be carried ñ¡rther west (e.g., through the Borchers
Drive intersection) to improve the lane utilization across Highway 99W.



Table 3: 2030 PM Peak Hour lntersection Performance

lntersection Performa nce
(Delay LOS V/C)

Agency Standard Altemative I Alternative 2 Alternative 3 Alternative 4 Atternative 5Intersection

Signa lized lnlþlsecúions

Highway 99WAdams Ave

Highway 99WÆualatin-Sherwood
Rd
Highway 99WEdy Road/
Sherwood Blvd
Tualatin-Sherwood Rd/Shopping
Center

Tualatin-Sherwood Rd/Adams Ave

Tualatin€herwood Rd/Gerda Ln

Tualatin-Sherwood Rd/Oregon St

ODOT

ODOT

ODOT

County

County

County

County

v/c < 0.99

v/c < 0.99

v/c < 0.99

v/c 3 0.99

v/c < 0.99

v/c < 0.99

v/c s 0.99

30.1 C 0.86

66.2 E 0.98

71.5 E 1.06

19.5 B 0.73

46.4 D 0.92

9.6 A 0.62

22.3 C 0.90

30.7 C 0.87

66.3 E 0.99

72.4 E 1.07

20.2 Ç 0.74

46.7 D 0.93

9.7 A 0.62

22.4 C 0.90

3'1.3 C 0.87

68.2 E 0.99

75.4 E t.08

20.1 C 0.75

48.9 D 0.94

9.7 A 0.63

22.6 C 0.90

31.0 C 0.87

68.3 E 0.99

74.8 E 1.08

20.0 B 0.74

50.5 D 0.94

9.7 A 0.63

22.5 C 0.90

31.6 C 0.87

69.7 E 1.00

77.7 E 1.09

20.3 C 0.75

51.1 D 0.94

9.6 A 0.63

22.6 C 0.90

U ns ignal ized I ntersections

Tualatin-Sherwood Rd/BalerWy County LOS E 1s.8 A/B 0.67 14.1 NB 0.67 14.1 A/B 0.68 14.0 A/B 0.68 14.1 A/B 0.69

Chanses in V/C at Higùway 99WEdv Road/ Sherwood Blvd compared to Altemative l:
Altemative 2: +0.001

Altemative 3: +0.018

Altemative 4: +0.013

Altemative 5: +0.028

Simalized intersection:
HCM Delay = Ayerage Intersection Delay (sec.)
LOS = Level of Service
V/C = Volume-to-Capacity Ratio
Bold values do not meet standards.

UnsiFnalized intersection:
HCM Delay = Critical Movement Approach Delay (sec.)
LOS = Majo¡ Street LOSÀ4inor Street LOS
V/C = Critical Movement Volume-to-Capacity Ratio
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HCM Signalized lntersection Capacity Analysis
1: H\¡/Y 99 & Cipole DKS Associates

,r \( \\ 1t \t ¿

Lane Configurations
ldeal Flow (vphpl)
Total Lost time (s)
Lane Util. Factor
Frpb, ped/bikes
Flpb, ped/bikes
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)

1900
t1"

1900
I

1900
4.0

1.00
1.00
1.00
1.00
0.95
1736
0.95
1736

4.0
0.95
1.00
1.00
1.00
1.00

3538
1.00

3538

*$
1900 1900 1900 1900 1900

4.0
1.00
1.00
1.00
0.99
0.96
1760
O;,52

954

I
1900

4.0
1.00
1.00
1.00
1.00
0.95
1770
0.95
1770

+1'
1900

4.0
0.95
1.00
1.00
0.98
1.00

3343
1.00

3343

+
1900 1900

4.0
1.00
1.00
1.00
0.99
0.99
1834
0.95
1759

Volume (vph)
Peak-hour factor, PHF
Adj. Flow (vph)
RTOR Reduction (vph)
Lane Group Flow (çh)
Confl. Peds. (#/hr)
Heaw Vehicles (7o)

1210 140
0.98 0.98
1235 143

6
1372

5o/o

5 315
0.98
321

0
0

15
0.98

15
0

15

125
0.98
128

0
1,28

I
49/o

2050
0.98
2092

0
2097

2Yo

ls
0.98

1,5

4
373

0.98
5
0
0

40- 2þ" 160' 15
0.98 0.98 0.98 0.98
41 20 163 15
0020
001960

2o/o

0
0
1

5o/o1 2o1.o 2% 7|lp 2% Z.Ye ,. 2!/'e. ?elt

Turn Type
Frotected Phases
Permitted Phases
Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s)
Vehiele Extensiqn (s)

Prot
1

Prot
5

Perm Perm
84

84
35,2 35.2
37.2 37.2
0.29 0.29
6.0 6.0
2.5 . 2,ç

2.6
3.1

0.02
4.5
2.3

2

61.5
63.5
0.50

6.0
4.8

13.0
13.5
0.11

4.5
2.3

6

71.9
73.9
0.59

6.0
4.8

Lane Grp Cap (vph)
v/s Ratio Prot
v/s Ratio Perm
v/c Ratío
Uniform Delay, d1

Progression Factor
lncremental Delay, d2
Delay (s)
Level of Service
Approach Delay (s)
Approach LOS

43
0.01

0.35
60.6
1..00

2.8
63.4

E

1682
o.41

4.82
26.4
1.00
3.6

30.0
c

30.3
c

186 2072
c0.07 c0,59

281 519

0,69
54.3
1.00
8.8

63.2
E

1.01
26.2
1,00
22.8
48,9

D
49.8

D

c0.39
1.33
M.5
1,00

170.6
215.1

F
215.1

F

0.11
0,38
35.3
1.00

0.3
35;6

D

35.6
D

HCM Average Control Delay
HCM Volume to Capacity ratio
Actuated Cycle Length (s)
I ntersection Capacity Utilization
Analysis Period (min)
c Critical Lane Group

HCM Level of Service

Sum of lost time (s)
ICU Level of Service

57.5
1.12

126.2
104.6Yo

15

E

12.0
G

Sherwood Adams Ave N Extension
2030 PM Alternative I

Synchro 6 Report
Page 1



HCM Signalized lntersection Capacity Analysis
2: Adams Ave & HWY 99 DKS Associates

j -+ \( \\ 1r \t ¿

Lane Configurations
ldeal Flow (vphpl)
Total Lost time (s)
Lane Util. Factor
Frpb, ped/bikes
Flpb, ped/bikes
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted

ì¡
1900

4.0
1.00
1.00
1.00
1.00
0,95
'1805

0.95
1 805

Ît
1900

4.0
1.00
0.98
1.00
0.87
1.00
1624
1.00
1624

1900
fi

1900
4.0

0.97
1.00
1.00
1.00
0:95
3433
0.95
3433

Ît
1900

4.0
1.00
1.00
1.00
0.86
1.00
1552
1.00
1552

1900

t'i

1900
4.0

1.00
1.00
1.00
1.00
0.95

1 805
0.95
1805

tf
1900

4.0
0.95
1.00
1,00
1.00
1.00

3438
r.00

3438

I
1900

4.0
1.00
1.00
1,00
0.85
1.00

1 583
1.00

I 583

f¡
1900

4.0
1.00
1.00
1.00
1.00
0.95
1719
0.95
1719

f1'
1900

4.0
0:95
1.00
1.00
1.00
1,00

3535
1.00

3535

1900

Satd. Flow
ume

Peak-hour factor, PHF
Adj. Flow (vph)
RTOR Reduction (vph)
Lane Gr:oup Flow (vph)
Confl. Peds. (#/hr)

0.98
5

34
7

0.98
36

0
0
1

0.98
31

0
31

1

0
25
98
26

0
26

0.98
214

0
214

1

5
0.98

5
116

17

0.98
128

0
0

0.98
1245

0
1245

0.98
102
42
60

0.98
fiz

0
102

0.98
2327

0
2347

0.98
20

0
0
1

tlelwYçhtcles'(%) 9/:,,- ,9% !e/o 4% 50q/" 7% 9o/o 5!h 2.o1p 5% ?o/, 0"/"
Turn Type Prot Prot Prot Perm Prot
ProtectedPhases 7 4 3 I 5 2 1 6
Permitted Phases 2
Actuated Green, G (s) 7.2 4.4 11.9 9.1 4.6 68,2 68,2 1i5.0 78,6
Effectíve Green, g (s) 7.2 6.4 11.9 '11.1 5.1 70.2 70.2 15.5 80.6
Actuated g/G Ratio 0.06 0.05 0.10 0.09 0.04 0.59 0.59 0.13 0.67
Clearance Time (s) 4.0 6.0 4.0 6.0 4.5 6.0 6.0 4.5 6.0
VehicleExtensionls) 30 2s 3,0 2.5 2.3 4.8 4.8 ,2,3 4.8
Lane Grp Cap (vph)
v/s Ratio Prot
v/s Ratio Perm
v/c Ratio
Uniform Delay, d1
Progression Factor
lncrementalDelay, d2
Delay (s)
Level of Service
Approach"Delay (s)
Approach LOS

108
c0:01

87
0,00

340
c0.06

144
0:0:l

926

0.04
0.,06
10.7
0,36

0.1
4.0

A

222
0;06

0.46
48.4
1.00
0.9

49.3
D

2374
c0:66

0.99
19.2
1.00
16.0
35.2

D
3õ,8

D

77 2011
0,02 e0.36

0.24
53.8
1.00

1.2
55.0

D

0.08
54.0
1.00
0.3

54.3
D

54.5
D

0.63
51.9
1.04
3.5

57.7
E

0.12
50.0
1.58
0.3

79.0
E

65.8
E

0,40
56.0
0.98

1.6
56.3

E

0;62
16.2
0.49

1.2
9.0

A
9.7

A

HCM Average Control Delay
HCM Volume to Capacity ratio
Actuated Cycle Length (s)
lntersection Capacity Utilization
Analysis Period (min)
c Critioal Lane Group

HCM Level of Service

Sum of lost time (s)
ICU Level of SeMce

30.1
0.86

120.0
91.7o/o

15

c

12.0
F

Sherwood Adams Ave N Extension
2030 PM Altemative 1

Synchro 6 Report
Page2



HCM Signalized lntersection Capacity Analysis
3: H\t1/Y 99 & Tualatin-Sherwood DKS Associates

¡ \{ \a 1t \t ¿+

Lane Configurations
ldeal Flow (vphpl)
Total Lost time (s)
Lane Util. Factor
Frpb, ped/bikes
Flpb, ped/bikes
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted

tï
1900

4.0
0.97
1.00
1,00
1.00
0.95
3400
0;95

3400

+++
1900

4.0
0.91
1.00
1.00
1.00
1.00

4988
1.00

4988

f
1900

4.0
1.00
1.00
1.00
0.85
1.00
1524
1.00
1524

ìiri
1900

4.0
0,97
1.00
1.00
1.00
0.95
3303
0,95

3303

+t+
1900

4.0
0,91
1.00
1.00
1.00
1.00

5085
1.00

5085

t+
1900

4.0

I
't900

4.0
1.00
0.97
1.00
0.85
1.00

1507
1.00

1507

ìiì
1900

4.0
0.97
1.00
1.00
1.00
0.95

3127
0.95
3127

I
1900

4.0
1.00
1.00
1.00
0.85
1.00

1 553
1.00

1 553

rr Ìl
1900 1900
4.0 4.0

1.00
1.00
1.00
0.85
1.00

1 583
1.00

1 583

*0.75

1.00
1.00
1.00
1.00

0.97
1.00
1.00
1.00

tt
1900

4.0
0.95
1.00
1.00
1.00
1.00
3374
1.00

3374

0:95
3502
0.95

3502

2767
r.00

2767Satd. Flow
ume 1

Peak-hour factor, PHF
Adj. Flow (vph)
RTOR Reduction (vph)
Lane Group Flow (vph)
Confl. Peds. (#/hr)
Heaw Vehicles (%) 3o/o 4o/o 6To 2e/o 2% 0o/o

195
0.98
199

0
199

0.98
959

0
959

0.98
44
174
270

325
0.98
332

0
332

60/o

0.98
1801

0
180.4

0.98
469
116
353

0.98
617

0
617

0.98
1015

0
1015

3?/,

0.98
184
67

117
3

4%

0.98
260

0
260

3
12o/o

705
0.98
719

0
719

7%

0.98
209
152
57

4%

Turn Type
Protected Phases
Permitted Phases
Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s)
Vehiole Extension (s)

Perm Prot Perm Prot Perm ProtProt Perm

5 2 16 38 74

11.1
11.6
0.10

4.5
2.3

42.7
44.2
0.37

5.5
4.7

2
42.7
44.2
0,37

5.5
4.7

15.9
16.4
0.14

4.5
2.3

47.5
49.0
0,41

5.5
4.7

6
47.5
49.0
0.41

5.5
4.7

19.4
20.4
0.17

5.0
2.3

32.0
33.0
0.28

5.0
2.3

I
32.0
33.0
0.28

5.0
2.3

9,4
10.4
0.09

5.0
2.3.

22.0
23.0
0.19

5.0
2.3

4
22,0
23.0
0.19

5.0
2.3

Lane Grp Cap (vph)
v/s Ratio Prot
v/s Ratio Perm
v/c Ratío
Uniform Delay, d1

Progression Factor
lncremental Delay, d2
Delay (s)
Level of Service
Approaoh Delay (s)
Approach LOS

329 1837
0.06 c0.19

561 451 2076
0.10 c0,35

595 761
c0.18 c0.37

271 647 298
0.08 4.21

0,60
52.0
0.80

1.5
43.3

D

0.52
29.6
0.60

0.3
18.0

B
24.4

c

0.18
0,48
29.',|

1.00
0.7

29.7
c

0.74
49.7
0.97

2.4
50,8

D

0.87
32.5
0.69

2.3
24.8

c
26.2

c

1.04
49.8
0.76
40.3
78,0

E

1.33
43.5
0.86

156.3
193.7

F
138.0

F

0.08
0.28
34.2
0.92

0.1
31.7

c

0.04
0.1,9

40.7
1..00

0.2
40.9

D

646

0.22
0.55
27.0
0.48

1.4
14.5

B

414

0.96 1.11
54.6 48.5
1.00 1.00
42.9 70.0
97.5 118.5

FF
100.2

F

HCM Average Control Delay
HCM Volume to Capaeity ratio
Actuated Cycle Length (s)
lntersection Capacity Utilization
Analysis Period (min)
c Critical Lane Group

HCM Level of Service

Sum of lost time (s)
ICU Level of Service

66.2
0.98

120.0
89.7o/o

15

E

12.0
E

Sherwood Adams Ave N Extension
2030 PM Alternative 1
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HCM Signalized lntersection Capacity Analysis
4: Tualatin-Sheruvood & Shoppinq Center DKS Associates

j ..',.) \{ \\ 1t \t ¿

Lane Configurations
ldeal Flow (vphpl)
Total Lost time (s)
Lane Util. Factor
Frpb, ped/bikes
Flpb, ped/bikes
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted

ïT
1900

4.0
0.97
1.00
1.00
1.00
0.95
3502
0.9s

3502

11'
1900

4.0
0.95
1.00
1.00
0.98
1.00

3275
1.00
3275

1900

ìi
1900

4.0
1,00
1.00
1.00
1.00
0,95
1805
0.95
1805

+1.
1900

4.0
0.95
1.00
1.00
0.99
1.00

3485
1.00

3485

1900
I

1900
4.0

1.00
1.00
1.00
1.00
0,95
1805
0.95

1 805

t
1900

4.0
1.00
1.00
1.00
1.00
1.00

1900
1.00

1900

t
1900

4.0
1.00
0.94
1;00
0.85
1.00

1481
1.00

1481

1.7
1900 1900 1900

4.0
1.00
1.00
1.00
0.90
1.00

1661
1.00

1661

4.0
1.00
1.00
1.00
1.00
0.95
1805
0.95

1 805Satd. Flow
Volume )
Peak-hour factor, PHF
Adj. Flow (vph)
RTOR Reduction (vph)
Lane Group Flow (vph)
Confl. Peds. (#/hr)
Heaw Vehicles l%)

70
0.98

71

0
71

0.98
61

0
0

0.98
51

0
51

0.98
31

0
31

1

0.98
1224

I
1409

190
0.98
194

0
0
4

4o/o

115
0.98
117

0
117

4
Oo/"

1

0.98
1592

2

1651

0.98
138

0
r3B
27

Cl9lo

0.98
31

58
39

0.98
66

0
0

0.98
87
82

5
27

2%09/o 8% 3Vo 3% Ao/o 4e/.0 . QYo Oo/o

Turn Type
Protected Phases
Permitted Phases
Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s)
Vehicle Extension ls)

Prot
7

Prot
I5

Prot
38

Prot

4.4
6.7

0;06

Perm
4

4
5.7 5.7
7.4 7.4

0.06 0,06
5.7 5.7
1"9 1.9

2 6

6.5
8.8

0.07
6.3
2.7

66.7
68.6
0.57

5.9
3.2

12.4
14.4
0.12

6.0
2.7

72.3
74.2
0.62

5.9
3.2

10.9
13.6
0.11

6.7
2.6

12:6
14.3
o.12

5.7
1,8

6.3
.2.7

Lane Grp Cap (vph)
v/s Ratio Prot
v/s Ratio Perm
v/c Ratio
Uniform Delay, d1

Progression Factor
lncremental Delay, d2
Dela¡¡ (s)
Level of Service
Approach Delay (s)
Approach LOS

257 1872
0.42 cO.43

0.28
52.6
0.97

0.2
51.2

D

0.75
19.3
0.52

1.3
't1.3

B
13.2

B

0,67
51.1
1.00

7.8
58.9

E

0;20
47.7
1.00
0.2

47.8
D

54.3
D

0,50
55.0
r.00
3.3

58,3
E

0.26
53.7
1.00
0.4

54.1
D

54,9
D

91

0.00
0.06
53.0
1.00

0.1
53,1

D

217
0.06

0.54
49.7
0;89

1.3
45.3

D

2155
û.47

0.77
16.6
0.79

1.6
14.7

B
16,7

B

205
c0,08

198
0.02

101 '117

0.03 c0S2

HCM Average Control Delay
HCM Volume to Capacity ratio
Actuated Cycle Length (s)
I ntersection Capacity Utilization
Analysis Period (min)
c Critical Lane Group

HCM Level of Service

Sum of lost time (s)
ICU Level of Service

19.5
0.73

120.0
74,6Vo

15

B

16.0
D

Sherwood Adams Ave N Extension
2030 PM Alternative 1

Synchro 6 Report
Page 4



HCM Unsignalized lntersection Capacity Analysis
5: Tualatin-Sherwood & Baler Way DKS Associates

) + \( \\ t Ì \t ¿

Lane
Sign Control
Grade
Volunre (veh/h)
Peak Hour Factor
Hourly flow rate (vph)
Pedestrians
Lane Width (ft)
Walking Speed (fUs)

Percent Blockage
Right tum flare (veh)
Median type
Median storage veh)
Upstrearn signal(,ft)
pX, platoon unblocked
vQ, conflioting volurne
vC1, stage 1 conf vol
vCZ, stage 2 conf vol
vCu, unblocked vol
tC, single (s)
tC,2 stage (s)
tF (s)
p0 queue freeo/o

cM oaBaet.ty (veh/h)

205 0
0.98 0.98
209 0

0.69
1351

1065
4,2

2;2
100
446

t1'
Free

Oo/o

1'.l15
0.98

1 138
1

12.0
4.0

0

+1.
Free

Oo/o

1665
0.98
1699

7
12.0
4.0

1

Stop
0o/o

0
0.98

0
1

12,0
4.0

0

I

0.72
859,

0
4

12,4
4.0

0

None

0.83
29d,2

I

0
0.98

0

15
0.98

15

0
0.98

0

15
0.98

15

Stop
0%

0
0.98

230 0
0.98 0.98
235 0

597 688
0.83
2112

0.69
684

0.83
2518

None

0.83
3059

0.72
1715

1605
4.1

2,2
100
297

1128
7.6

2147
6.5

104
6.9

1615
7.5

2263
6.5

416
6,9

3,6
100
123

4,0
100
4

3.3 Qr5
63 100
642 37

4.9, 3.3
100 96
u 425

1

Volume Left
Volurne Right
cSH
Volurne,to Capacity
Queue Length 95th (ft)
Control Delay (s)
Lane LOS
Approach Delay (s)
Approach LOS

0
0

1700
0.45

0
0;0

0
249

1700
0.35

0
0.0

0
0

1700
0.67

0
0,0

0

'1 5
17oO
0.34

0
0.0

0
236
642

o.3v
42

13,8
B

13.8
B

0
15

425
0,94

3
13.8

B
1'3.8

B
0:0 0.0

Average Delay
I ntersection Capacity Utilization
Analysis Period (min)

lCt¡J Level,of Service
1.0

59.1Yo
15

B

Sherwood Adams Ave N Extension
2030 PM Alternative 1

Synchro 6 Report
Page 5



HCM Signalized lntersection Capacity Analysis
6: Tualatin-Sherwood & Adams Ave DKS Associates

j +, \{ \\ 1t \t ¿

Lane Configurations
ldeal Flow (vphpl)
Total Lost time (s)
Lane Util. Factor
Frpb, ped/bikes
Flpb, ped/bikes
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted

Ì
1900 1900

4.0
r.00
1.00
1.00
1.00
0.95
1805
0.14
259

+1.
1900

4.O
noÂ
1.00
1.00
0.98
1.00

3408
1.00

3408

Ì
1900

4.0
1.00
1.00
1.00
1.00
0.95
1805
0.07
138

I
1900

4.0
1.00
1.00
1.00
1.00
0.95
1805
0.00

0

1.
1900

4.0
1.00
0.99
1.00
0.86
1.00

1603
1.00

1603

1900
I

1900
4.0

1,00
'1.00

1.00
r.00
0'95
1805
0.00

0

Ît
1900

4.0
1..00

1.00
1.00
0.99
1.00

1886
1.00

1886

1900
+1"

1900 1900
4.0

0.95
1.00
1.00
0.99
1.00

3490
1.00

3490Satd. Flow

Peak-hour factor, PHF
Adj" Flow (vph)
RTOR Reduction (vph)
Lane Group Flow (vph)
Confl. Peds. (#/hr)
Heaw Vehicles lol"

70
0.98

71

0
71

2
Ùe/o

1075
0.98
1097

13
1298

2
0.98
214

0
0

0.98
1214

6
1330

0.98
408

0
408

Oo/o

0.98
10

213
32

0.98
235

0
0
1

llo/" O9/"

0.98
296

0
296

Oo/"

0.98
102

0
1'02

1

09/o

0.98
122

0
0
2

00/,

0.98 0.98
975
20

100 0

4o'/o O9/, 2% Oo/o 0%
Turn Type
Protected Phases
Permitted Phases
Actuated Green, G (s)
Effective Green, g (s)
Actuatedrg/C Ratio
Clearance Time (s)

pm+pt
5
2

54.1
58.1
0.48

6.0

2

49,0
51.0
0.42

6.0

pm+pt
1

þ
74.2
76.2
0'64

6.0
30

63.1
65.1
0.54

6.0
3.0

pm+pt
3
8

1,8.1

20.1
0.17

6.0
3.O

9:4
11.4
0.1.0

6.0
3,0

9.7
11.7
0"10

6.0
3.0

6 I
pm+pt

7
4

1,&4
20.4
a,17

6.0

4

Vehicle Exfensir:n s) 3,0 3.0 3.0
Lane Grp Cap (vph)
v/s Ratio Prot
v/s Ratio Perm
v/c Ratio
Uniform Delay, d1
Progression Factor
lncrementalDelay, d2
Delay (s)
Level of Service
Approach Delay (s)
Approach LOS

217
0.a2
0.14
0.33
18.1
0.78

0.7
14.8

B

1448
c0.38

382
c0.14
0.35
0.77
34.4
1.27

8.1
51.8

D

1893
0.38

302
ú.23

152
0.02

307
0.06

0.33
43.8
0,87

0.6
38.8

D

184
c0.05

0.90
32.1
0.55

6.4
24.1

c
23.6

c

0,70
20.3
0,53

1.0
11.8

B
19.1

B

1,35
50.0
1.00

178.3
228.2

F

0'21
50.2
1.00
3.2

53.3
D

162.6
F

0,54
51.6
0,89
10.7
55;9

E
4V.4

D

HCM Average Control Delay
HCM Volume to Capacity ratio
Actuated Cycle Length (s)
I ntersection Capacity Utilization
Analysis Period (min)
c Critical Lane Group

HCM Level of Service

Sum of lost time (s)
ICU Level of Service

46.4
0.92

120.0
93.3%

15

D

16.0
F

Sherwood Adams Ave N Extension
2030 PM Alternative I

Synchro 6 Report
Page 6



HCM Signalized lntersection Capacity Analysis
7: Tualatin-Sherwood & Gerda DKS Associates

t') + \ \¿1-

Lane Configurations
ldeal Flow (vphpl)
Total Lost time (s)
Lane Util. Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Pennitted

ìl
1900

4.0
1.00
1.00
0.95
1517
0.'12
197

t1'
1900

4.0
0,95
1.00
1.00

3531
1.00

3531

1900
I

1900
4.0

1.00
1.00
0.95
1787
0.95
1787

f
1900

4.0
1.00
0.85
1.00

I 583
1.00

I 583

+t
1900

4.0
0.95
1.00
1.00

3406
1.00

3406Satd. Flow

Peak-hour factor, PHF
Adj. Flow (vph)
RTOR Reduction (vph)
Lane Group Flow (vph)

35
0.98

36
0

36
19%

0.98
1388

0
1 388

6%

0.98
1485

0
1495

2o/o

10
0.98

10
0
0

20o/o

95
0.98
199

0
1,99

1%

0.98
122
104

18
2o/oVehicles

Protected Phases
Permitted Phases
Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s)

pm+pt
7
4

94.3
94.3
0.79

4.0
3.0

94.3
94.3
0.79

4.0
3.0

86.1
86.1
0.72

4.0
3.0

48 6

17.7
17.7
0.'t5

,4.0

3.0

6
17.7
17,.7

0.15
4:0
3.0Vehicle Extension

v/s Ratio Prot
v/s Ratio Perm
v/c Ratio
Uniform Delay, d1

Progression Factor
IncrementalDelay, d2
Delay (s)
Level of Service
Approach Delay (s)
Approaoh LOS

c0.41 c0.420.01
0.13
0.18

6.1
3.02

ø.2
18.8

B

0.52
4'6

0.83
0.1
3.9

A
4.3

A

0.59
8.3

0.49
0.9
4.9

A
4.9

A

c0.11

0.75
49.1
1.00

0.0r
0.08
M.1
1.00

0.1
M.3

D

1':1.5

60.6
E

54.4
D

HCM Volume to Capacity ratio
Actuated Cycle Length (s)
lntersection Capacity Utilization
Analysis Period (min)
c Critical Lane Group

of

Sum of lost time (s)
ICU Level of Service

0.62
120.0

58.0%
15

12.0
B

Sherwood Adams Ave N Extension
2030 PM Alternative 1

Synchro 6 Report
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HCM Signalized lntersection Capacity Analysis
8: Tualatin-Shenruood & Oreoon Street DKS Associates

j
--+ \{ \\ 1t \t ¿{-

-r¡rÌÈ
1900 1900 1900 1900 1900 1900 1900

4,0 4.0 4.0 4.0
1.00 '1.00 1.00 1.00
1.00 0.85 1.00 0.90
0.95 1.00 0,95 1.00
1752 1538 1805 1710
0.75 L00 0.40 1.00
1379 1538 766 1710

+1-
1900

tt
1900 1900
4.0 4.0

1.00 1.00
0.85 1.00
1.00 0.95
1568 1770
1.00 0:08
1568 149

li
1900

4.0
1.00
1.00
0.95

1 805
0,95
1805

tt
1eoo

4.0
0.95
1.00
1.00

3471
1.00

3471

4.0
0.95
1.00
1.00

3539
1.00

3539

Lane Configurations
ldeal Flow (vphpl)
Total Lost time (s)
Lane Util. Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Pennitted
Satd. Flow
Volume (vph)
Peak-hour factor, PHF 0
Adj. Flow (vph)
RTOR Reduction (vph)
Lane Group Flow (vph)

5 1145
.98 0.98
5 1168
00
5 1168

0o/o 40/

M5
0.98
454
111
343
3%

0.98
556

0
556
2o/o

270
0.98
1296

0
1296

2%

r80
0.98
184

0
0

3o/o

0
0.98

0
0
0

0.98 0.98 0.98
26510
080

2ß70
ÙYo 0% 0%

0 205
0.98 0.98

0 209
0 11

184 1,gg

0o/o 5o/oH Vehicles

Protected Phases
Permitted Fhases
Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Clearanoe Time (s)
Vehicle Extension (s)

0%
Prot

1.0
3.0

0.02
6.0
1.0

51.0
53.0
0.44

6.0
2.5

2
51.0
53.0
O,M

6"0
2.5

1

6
83.1
85.r
0.71

6.0
1.0

6

83.1
85.1
0.71
6'0
2.5

8

17.9
19.9
0.17

6.0
1.0

1

I
51.0
55.0
0.46
6.0
1.0

4
17.9
19¡9
0.17

6.0
1.0

4

17.9
19.9
0.17

6.0
1.0

Penn prn+OV

5 2
8

Lane Grp eap (vph)
v/s Ratio Prot
v/s Ratio Ferm
v/c Ratío
Unifsrm Delay, d1
Progression Factor
IncrementalDelay, d2
Delay (s)
Level of Service
Approach Delay (s)
Approach LOS

45 1533 693
0.00 c0.34

0.22
0.49
23.9
0.79

0.3
19.3

B

229 t5i6 '' i27 l8;4
0.08 0.00

c0.13 0.05 0.03
0.80 0.26 0.20 0.02
ß.2 20,0 43.2 44.9
1.00 1 .00 1.00 1.00
1;7,.2 0.1 0.3 0,0
65.4 20.1 43.5 41.9

ECDD
41.3 42s

DD

0.11
57.2
0.86

0.3
49.5

D

0.76
28.2
0.77

1.9
23.6

c
22,5

c

0.52
8ú

0.31
0.6
3.1

A
17.7

B

580
c0.28
c0.40
0.96
3-5,,0

0.85
21.9
51.8

D

2510 
"

0.37

HCM Volume to Capacity ratio
Actuated Cycle Length (s)
lntersection Capacity Utilization
Analysis Period (min)
c Critical Lane Group

Sum,of lost time (s)
ICU Level of Service

.3
0.90

120.0
88.5%

15

8.0
E

Sherwood Adams Ave N Extension
2030 PM Altemative 1

Synchro 6 Report
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HCM Signalized lntersection Capacity Analysis
9: Tualatin-Sherwood & Cipole DKS Associates

) {- \\¿+

Lane Configurations
ldeal Flow (vphpl)
Total Lost time (s)
Lane Util, Faetor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)

1900
++

1900
4.0

0.95
1.00
1.00

3471
1.00

3471

tf'
1900

4.0
0.95
1.00
1.00

3523
1,00

3523

1900
Ìf

900 1900
ìl

1

4.0
1.00
1.00
0.95
1687
0.95
'1687

4.0
1.00
0.85
1.00

1583
1.00
1583

165
0.98

0
0
0

4o/o

0.98
1372

0
1372

4o/o

0.98
1668

1

1708
2o/o

0.98
41

0
0

60/o

0.98
168

0
168
7%

175
0.98
179
20

159
2%

Peak-hour factor, PHF
Adj. Flow (vph)
RTOR Reduction (vph)
Lane Group Flow (vph)
H Vehicles
Turn
Protected Phases
Permitted Phases
Actuated Green, G (s)
Effeotive Green, g (s)
Actuated g/C Ratio
Glearanoe Tirne (s)

pm+pt
5
2

26 4

16.3
18.3
0.15

6.0
2.5

pm+ov
5
4

21.2
25.2
0.21

6.0
2.0

91.7
93.7
0.78

6.0
2.5

80.8
82,8
0.69

6:0
2.5Vehicle Extension

)
v/s Ratio Prot
v/s Ratio Perm
v/c Ratio
Uniform Delay, d1

Progression Factor
lnc¡"ementalDelay, d2
Delay (s)
Level,:of Service
Approach Delay (s)
Approach LOS

c0.40 c0.48

0.51
4.8

0.10
0.5
1.0

A
1.0

A

0.70
11.2
1.00
0.9

12.1
B

12.1
B

c0.10

0.65
47.9
1.00

6,2
53.1

D
47.0

D

0.02
0;08
0.41
41,0
1.00
0.3

41.3
D

HCM Volume to Capacity ratio
Actuated Cycle l-ength (s)
lntersection Capacity Utilization
Anal¡¡sis Period (min)
c Critical Lane Group

Sum of lost time (s)
ICU Level of Service

.2
0.69

120,0
64.0o/o

'15

12.0
B

Sherwood Adams Ave N Extension
2030 PM Alternative 1

Synchro 6 Report
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HCM Unsignalized lntersection Capacity Analysis
10: Cipole & Galbreath DKS Associates

\{ aÌ-+

Lane Configurat¡ons
Sign Control
Grade
Volume (veh/h)
Peak Hour Factor
Hourly flow rate (vph)
Pedestrians
Lane Width (fr)
Walking Speed (fUs)
Percent Blockage
Right turn flare (veh)
Median type
Median storage veh)
Upstrearn signal (ft)
pX, platoon unblocked
vC, oonflictihg voltlme
vG1, stage 1 conf vol
vG2, stage 2 eor'rf vol
vOu, unblocked vol
tc, sjngle(s)
tC,2 stage (s)
tF (s)
p0 queue lree o/o

cM câpaci6/ (.veh/h)

None

q06 869 425

506
4.',|

425

3.5
g4

303

3.3
91

631

6"2

Ît
Free

0%
310

0.90
344

'145
0.90
161

60
0.90

67

-1
Free

o%
280

0.90
311

Y
Stop

0%
15

0.90
17

50
0.90

56

869
6.4

2.2
94

1049

Volume Left
Volume Right
cSH
Volumeto Gapaoity
Queue Length 95th (ft)
Oontrol Delay (s)
Lane LOS
Approach Delay (s)
Approach LOS

0
161

I 700
0.30

0
0,0

67
0

1049
0,0ô

5
2.1

A
2.1

17
56

505
0.14

12
13,3

B
13.3

B
0;0

Average Delay
lnterseclion Capacity Utilization
Analysis Period (min)

ICU Levelof Service
1.8

57.1o/o

15
B.

Sherwood Adams Ave N Extension
2030 PM Altemative 1

Synchro 6 Report
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HCM Si g n alized I ntersecti on Ca pacity Analysis
11: Edy Road & HWY 99 DKS Associates

*r \ I ¡.\ \ ( Ì / ¿a ( / t,

Lane Configurations
ldeal Flow (vphpl)
Total Lost time (s)
Lane Util. F¿ctor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted

fT
1900 1900
3.2 3.2

1.00 1.00
0.85 1.00
1.00 0.95
1553 1770
1.00 0,95
1553 1770

Iifrï
1900 1900 1900 1900
3.2 3.2 3.2 3.2

1.00 1.00 1.00 0.95
1.00 1.00 0.85 1.00
0.95 1;00 1.00 0.95
1787 1881 1599 1698
0.95 1.00 1.00 0.95
1787 1881 1599 1698

.1
1900

3.2
0.95
1.00
1.00

1763
1.00
1763

ttl'
1900

3.2
0.91
0.99
1.00
4902
1.00
4902

1900

f¡
1900

3.2
1.00
1.00
0.95
1787
0.95
1787

ttl-
1900

3.2
0.91
1.00
1.00

5073
1.00

5073

1900

Satd. Flow
ume (vph)

Peak-hour factor, PHF
Adj. Flow (wh)
RTOR Reduction (vph)
Lane Group Flow (vph)

0.95
221

0
221

0.95
353

0
353

0.95
153
125
28

310
0.95
326

0
299

0.95
284

0
311
2o/o

0.95
179
151
2B

4o/o

0.95
11ô

0
116
2%

0.95
1547

7
1645

5%

100
0.95
105

0
0

2%

0.95
353

0
353
1%

0.95
2332

1

2368
2%

35
0.95

37
0
0

2o/o1To 1o/o 1o/o 1o/o

Protected Phases
Permitted,Phases
ActuatedGreen,G(s) 11.0 11.0 11.0 17.0 17.0 17.0 10.8 50.0 22.0 61.2

Effeotive Green, g (s) 12.8 12.8 12.8 18.8 18.8 1B:8 12.1 52.3 23.3 63'5
Actuated g/C Ratio 0.11 0.11 0.11 0.16 0.16 0.16 0.10 0.44 0.19 0.53

Clearance Time (s) 5.0 5;0 5,0 5.0 5.0 5;0 4,5 5-5 4.6 5.5

Vehicle Extension (s) 2.3 2.3 2.3 ã3 .. .?,.9 ... ?'9- .,.?-3 ..,*'7 ,,. ... , ?t9,, -..12, .

!i{:t [684
v/s Ratio Prot 0.12 c0.19 0.18 c0.18 0.07 c0.34 c0.20 c0.47

v/s Ratio Perm 0.02 0.02
v/c Ratio 1.16 1.76 0.16 1.12 1"13 0.12 0.65 0.77 1.02 0.88

uniforrn Ðela¡¡, d1 53.6 53.6 48.7 50.6 50.6 4Íì.5 51.9 28'7 48.3 24.9

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1 .00 1.00 0.88 0.87

lncrãmentalDelay, d2 113.8 360,0 0.3 92.7 92.7 0.1 7.0 2.0 38.8 2'4
Delay (s) 167 .4 413.6 49.0 143.3 1 43.3 43.6 58'9 30'8 81 .6 24.2

teveiôt'gervice F F D F F D E C F C

Approach Delay (s) 262.0 120J 32.6 31.6

ApproachLOS F F C C

.5

it
8 1677

7
852

I

HCM Volume to Capacity ratio
Actuated Cycle Length (s)
lntersection Capacity Utilization
Analysis Period (min)
c Critical Lane Group

Sum of lost time (s)
ICU Level of Service

1.06
120,0

96.3%
l5

16.0
F

Sherwood Adams Ave N Extension
2030 PM Alternative I

Synchro 6 Report
Page 1 I



Alternative 2



HCM Signalized lntersection Capacity Analysis
1: HWY 99 & Cipole DKS Associates

j + \( \\ 1r \t ¿{-

Lane Configurations
ldeal Flow (vphpl)
Total Lost time (s)
Lane Util. Factor
Frpb, ped/bikes
Flpb, ped/bikes
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted

ll tÎ'
1900 1900
4.0 4.0

1900 19001900
I

1900
4.0

1.00
1.00
1.00
1.00
0.95
1736
0.95
1736

t1"
1900

4.0
0.95
1.00
1.00
1.00
1.00

3538
1.00

3538

s
1900

4.0
1.00
1.00
1.00
0.98
0.96
1759
0.52
955

+
't900

4.0
1.00
1.00
1.00
0.99
0.99
1834
0:95

1 760

1900 1900 1900

1.00
1.00
1.00
1.00

0.95

0.95
1770
0.95
1770

1.00
1.00
0.98
1.00

3331
1.00

3331Satd. Flow
ume

Peak-hour factor, PHF
Adj. Flow (vph)
RTOR Reduction (vph)
Lane Group Flow (vph)
Confl. Peds. (#/hr)

15
0.98

15
0

15

0.98
1230

7
1,386

0.98
163

0
0
1

15o/o

0.98
2092

0
2497

320
0.98
327

0
0

0.98
1,5

4
384

l5
0.98

15
0
0

1 5
0.98

5
0
0

0.98
128

0
't28

1

0.98 0.98 0.98
46 20 163
002
00196

Vehicles
Prot

1

2o/o

5
Turn Type
Protected Phases
Permitted Phases
Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s)
Vehicle Extension (s)

Prot Perm

I

Perm

4
4

3,5.2
37.2
0.29

6.0
2.5

2 6 I

2.6
3.1

0:02
4.5
2.3

6'l .8
63.8
0.50

6.0
4.8

13.0
13.5
0.11

4.5
2.3

72.2
74.2
0.59

6.0
48

35.2
37.2
0,29

6.0
2.5

Lane Grp Cap (vph)
v/s Ratio Prot
v/s Ratio Perm
v/c Ratio
Uniform Delay, d1

Progression Faetor
lncremental Delay, d2
Delay (s)
Level of Service
Approach Delay (s)
Approach LOS

43
0.01

0.35
60.7
r.00
2.8

63.5
E

1680
0,42

281

c0.40
1.3V
44.6
1:oo

186.8
231.5

F
231.5

F

518185 2075
c0.07 c0.59

0.82
26.6
1.00
3.8

30.4
c

30.8
c

0.69
54.5
1.00
9.4

63.9
E

1.01
26.1
1.00
22.4
48.5

D
49.4

D

0.11
0i38
35.5
1.00

0.3
35;8

D
35.8

D

HCM Average Control Delay
HCM Volume to Capacity ratio
Actuated Cycle Length (s)
I ntersection Gapacity Utilization
Analysis Period (min)
c Gritical Lane Group

HCM Level of Service

Surn of lost time (s)
ICU Level of Service

59.3
1,13

126.5
105.2o/o

15

E

12.0
G

Sherwood Adams Ave N Extension
2030 PM Alternative 2
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HCM Signalized lntersection Capacity Analysis
2: Adams Ave & HWY 99 DKS Associates

¡ \( \\ 1r \+ ¿{-+

Lane Configurations
ldeal Flow (vphpl)
Total Lost time (s)
Lane Util. Factor
Frpb, ped/bikes
Flpb, ped/bikes
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted

I
1900

4.0
1.00
1.00
1.00
1.00
0,95
1805
0.95
1805

Ît
1900

4.0
1.00
0.98
1.00
0.87
1.00
1624
1.00
1624

1900
1"

1900
4.0

1.00
1.00
1;00
0.86
1.00

I 551
1.00

1551

1900
I

1900
4.0

1.00
1.00
1.00
1.00
0.95

1 805
0.95
1805

+f
1900

4.0
0.95
1.00
1.00
1.00
1.00

3438
1.00

3438.

¡f
1900

4.0
1.00
1.00
1.00
0.85
1.00
r583
1.00

1583

I
1900

4.0
1.00
1.00
1.00
1.00
0.95
1719
0.95
'1719

+1"
1900

4.0
0.95
1.00
1.00
1.00
1.00

3535
1.00

3535

1900

lrTr

1900
4.0

0.97
1.00
1.00
1.00
0.95

3433
0.95
3433Satd. Flow

(vph)
Peak-hour factor, PHF
Adj. Flow (vph)
RTOR Reduction (vph)
Lane Group Flow (vph)
Confl. Peds. (#/hr)
Heaw Vehicles (%)

0.98
26

0
26

5
0.98

5
34

7

0.98
36

0
0
1

Oo/o

0.98
224

0
224

1

2o/o

0.98
31

0
31

1

Oo/o

0.98
12V6'

0

0.98
2U2

0
2362

Zelo

0.98
20

0
0
1

Qolo

0.98 0.98
5 122

111 0
160

0.98
97

0
97

5o/o

0.98
87
35
52

29/o0o/o Oo/o 50% 3%

1278

5?/o

Turn Type
Protected Phases
Permitted Phases
Aotuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s)
Vehicle Extension fsì

3
Prot

7
Prot

12.0
12.0
0.10

4.0
3,O

Prot Perm Prot
4

4.3
6.3

0.05
6.0

I 52 16

7.3
7.3

0:06
4.0
30 2 5

9:0
11.0
0,09

6.0
2.5

4,6
5.1

0.04
4.5
2.3

68:4
70.4
0,59

6,0
4-8

2
68.4
70.4
0.59.

6.0
4.8

1,4,8

15,3
0.13

4.5
2.3

7€.6
80.6
0.67

6.0
4.8

Lane Grp Cap (vph)
v/s Ratio Prot
v/s Ratio Perm
v/c Ratio
Uniform Delay, d1

Progression Factor
lncrementalDelay, d2
Delay (s)
Level of Service
Approach Delay (s)
Approach LOS

110
c0.01

85
0.00

0.08
54.1
1.00
0,3

54.4
D

54,6
D

343
c0:07

142
0.01

0.1'1
50.0
1.41

0.3
71.0

E
62.9

E

0.24
53.7
1.00

1.1

54.8
D

0,65
52.0
1.04
4.3

58.3
E

0,40
56.0
0.99

1.6
56.9

E

0;G3
16.3
0;49

1.2
9.3

A
10.0

A

4.44
48.4
1.00
0.8

49.2
D

0.99.
19.5
1.00
17.3
36.8

D
37.3

D

77 2017 929
A.02 c0.37

0.03
0¡06
10.6
0.30

0.1
3,3

A

219 2374
0.06 c0,67

HCM Average Control Delay
HGM Volume to Capaeity ratio
Actuated Cycle Length (s)
lntersection Capacity Utilization
Analysis Period (min)
c Crítical Lane Group

HCM Level of Service

Sum of lost time (s)
ICU Level of SeMee

30.7
0.87

120.0
92.3o/o

15

c

12.0
F

Sherwood Adams Ave N Extension
2030 PM Alternative 2
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HCM Signalized lntersection Capacity Analysis
3: H\ /Y 99 & Tualatin-Shenvood DKS Associates

) + \( \\ 1Ì \t ¿

Lane Configurations
ldeal Flow (vphpl)
Total Lost time (s)
Lane Util. Factor
Frpb, ped/bikes
Flpb, ped/bikes
Frt
Flt Frotected
Satd. Flow (prot)
Flt Permitted

liìi
1900

4.0
0.97
1.00
1.00
1.00
0.95
3400
0.95

3400

t
1900

4.0
1.00
1.00
1.00
0.85
1.00
1524
1.00
1524

ï
1900

4.0
0,97
1.00
1.00
1.00
0.95

3303
0.95

3303

+tt
1900

4.0
0.91
1.00
1.00
1.00
1.00

5085
1.00

5085

r
1900

4.0
1.00
1.00
1.00
0.85
1.00

1 583
1,00

I 583

r.¡l
1900

4.0
0.97
1.00
1.00
1.00
0.95
3502
0.95
3502

++
1900

I
1900

4.0
1.00
0.97
1.00
0.85
1.00
1507
1.00

1507

\t
1900

4.0
0.97
1.00
1.00
1.00
0.95
3127
0.95

3127

t+
1900

4.0
0.95
1.00
1.00
1.00
1.00
3374
1.00

3374

f
1900

4.0
1.00
1.00
1.00
0.85
1.00

1 553
1.00

1 553

t+t
1900

4.0
0.91
1.00
1.00
1.00
1.00

4.0
*0.75

1.00
1.00
1.00
1.00

4988
1.00

4988

2767
1.00

2767Satd. Flow

Peak-hour factor, PHF
Adj. Flow (vph)
RTOR Reduction (vph)
Lane Group Flow (vph)
Confl. Peds. (#/hr)

0.98
199

0
199

0.98
969

0

0.98
M9
174
275

0.98
332

0
332

0.98
1806

0

0.98
485
116
369

0.98
622

0
622

0.98
101 5

0
1015

0.98
184
67

117
3

4o/o

0.98
719

0
719

7o/o

0.98
204
152
52

4o/o

969

4%

1806

2o,/"

260
0

260
3

0.98

2o/oHeaw Vehicles (% 3o/o 60/o 60/o 2o/o Oo/ 3o/o

Turn Type
Protected Phases
Permitted Phases
Actuated Green, G (s)
Effective Green, g (s)
Actuated g/G Ratio
Clearance Time (s)

Perm Prot Perm Prot Perm ProtProt Perm

5 2 16 38 74

Vehiole Extension s)

11.1
11.6
0.10

4.5
2.3

42.7
44.2
0.37

5.5
4.7

2
42,7
44.2
0.37

5.5
4.7

15.9
16.4
0.14

4.5
2.3

47.5
49.0
0.41

5.5
4.7

6
47.5
49.0
0.41

5.5
4.7

19.4
20.4
0.17

5.0
2.3

32:0
33.0
0.28

5.0
2.3

8
32.0
33.0
0.28

5.0
2.3

9.4
10.4
0:09

5.0
2.3

22.0
23.0
0.19

5.0
2.3

4
22.0
23.0
0.19

5.0
2.3

Lane Grp Cap (vph)
v/s Ratio Prot
v/s Ratio Perm
v/c.Ratio
Uniform Delay, d1

Progression Factor
lncremental Delay, d2
Delay (s)
Level of Service
Approach Delay (s)
Approach LOS

329 1837
0.06 c0.19

561 451 2076
0.10 c0.36

646 595 761
c0.18 c0.37

414 271
0.08

647
0,21

298

0.60
52.0
0.80

1.4
43.3

D

0.53
29.7
0.60

0.3
18.1

B
24.5

c

0.18
0.49
29.2
1.00
0.7

29.9
c

0.74
49.7
'0.97

2.4
50,8

D

0.87
32.6
0.70

2.3
24,9

c
26.4

c

0.23
0.57
27.4
0.49

1.5
15.0

B

1.05
49.8
0.75
42.2
79.4

E

1.33
43.5
0'88

156.1
194.4

F
138;7

F

0.08
0.28
34.2
0.93

0.1
32.1

c

0.03
0.17
40.6
1,00

0.2
40.7

D

0.96 1.11
54.6 48.5
1.00 1.00
42.9 70.0
97.5 118.5

FF
100.5

F

HCM Average Control Delay
HCM Volume to Capacity ratio
Actuated Cycle Length (s)
lntersection Capacity Uti lization
Analysis Period (min)
c Critical Lane Group

HCM Level of Service

Sum of lost time (s)
ICU Level of Service

66.3
0.99

120.0
90.0%

15

E

12.0
E

Sherwood Adams Ave N Extension
2030 PM Altemative 2
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HCM Signalized lntersection Capacity Analysis
4: Tualatin-Sherwood & Shoooinq Center DKS Associates

j -+ \( \\ 1t \t ¿

Lane Configurations
ldeal Flow (vphpl)
Total Lost time (s)
Lane Util. Factor
Frpb, ped/bikes
Flpb, ped/bikes
Frt
Flt Protected
Satd. Flow (prot)
Flt Permifted

ï¡
1900

8.0
0.97
1.00
1.00
1.00
0,95
3502
0.95

3502

+1-
1900

4.0
0.95
1.00
1.00
0.98
1.00

3276
1.00

3276

1900
Ì

r900
4.0

1.00
1.00
1.00
1.00
0.95
1805
0.95
1805

t1'
1900

4.0
0.95
r.00
1.00
0.99
1.00

3484
r.00

3484

1900
I

1900
4.0

1,.00

1.00
1,00
1,00
0,95
'1805

0.95
1805

Ît
1900

8.0
1.00
1.00
1.00
0.90
r.00

1661
1.00

1661

1900
I

1900
4.0

1.00
1.00
r.00
1.00
0.95
1805
0.95
1805

+
1900

4.0
1.00
1.00
1.00
1.00
1.00

1 900
r,00

1900

f
1900

4.0
1.00
0.94
1.00
0.85
1.00

1481
1.00

1481Satd. Flow
Volume (vph)
Peak-hour factor, PHF
Adj, Flow (vph)
RTOR Reduction (vph)
Lane Group Flow (vph)
Confl. Peds. (#/hr)

70
0.98

71

0
71

1210
0.98
1235

I
1421

190
0.98
194

0
0
4

0.98
1',17

0
117

4

0.98 0.98
159:2 66

20
1656 0

65
0.98 0

66
0
0

85
98
87
82

5
27

0.98
26

0
26

0.98
56

0
56

.98
31

60
37

00.98
138

0
138
27

Turn Type
Protected Phases
Permitted Phases
Aotuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s)

Prot Prot
1

Prot
7

43
6.6

0.06
6.3
Lit

Prot
3 4

5.6
7.3

0,06
5.7
1,,8

Perm

4
5.6
7.3

0.06
5.7
1.8

5 2 6 I

Vehiele Extension (s)

7.9
6.2

0:05
6.3
2.7

68.1
70.0
0.58

5.9
3.2

11.1
13.1
0.11

6.0
2.7

71.0
72.9
0:61

5.9
3,2

î0:9
13.6
0.11

6.7
2.6

12,6
10.3
0,09

5.7
1,8

Lane Grp Cap (vph)
v/s Ratio Prot
v/s Ratio Perm
v/c Ratio
Uniform Delay, d1
Progression Factor
lncremental Delay, d2
Delay (s)
Level of Service
Approach Delay (s)
Approach LOS

181 1911
0.02 c0.43

197
0,06

2117
c0.48

205
c0:08

143
O,O2

99
0.03

0.57
55.3
1.00
6.4

61.7
E

116
c0.01

90

0.39
55.1
1.06
0.5

58.8
E

0.74
18.4
0.52

1.2
10.9

B
13.1

B

0.59
50.9

"0;90

2.6
48.2

D

0.78
17.6
0:80

1.8
16.0

B
18.1

B

0,67
51.1
1.00

7.8
58,9

E

0.26
51.3
1.00
0.3

5r.6
D

55,9
E

0.22
s3.7
1.00
0.4

54,0
D

56.2
E

0.00
0,06
53.1
1,00

0.1
53.2

D

HCM Average Control Delay
HCM Volume to Capacity ratio
Actuated Cycle Length (s)
lntersection Capacity Utilization
Analysis Period (min)
c Critical Lane Group

HCM Level of Service

Sum of lost time (s)
ICU Level of Service

20.2
0.74

120.0
80.23/o

15

c

16.0
D

Sherwood Adams Ave N Extension
2030 PM Alternative 2
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HCM Unsignalized lntersection Capacity Analysis
5 Tualatin-Sherwood & Baler Wav DKS Associates

a'i + \( \\ 1Ì \l ¿

Lane Configurations
Sign Control
Grade
Volume (veh/h)
Peak Hour Factor
Hourly flow rate (vph)
Pedestrians
Lane Width (ft)
Walking Speed (fUs)
Percent Blockage
Right turn flare (veh)
Median type
Median storage veh)
Llpstream signal (ft)
pX, platoon unblocked
vC, conflicting volurne
vC1, stage 1 confvol
vC2, stago 2 conf vol
vCu, unblocked vol
tC, single (s)
tC,2 stage (s)

tF (s)
p0 queue lree o/o

cM capacity (vehlh)

0
0.98

0

0.72
1715

1 605
4.1

2.2
100
297

t1'
Free

0o/o

1135
0.98

1 158
1

12.0
4.0

0

210
0.98
214

0
0.98

0

t1.
Free

0%
1665
0.98
1699

7
12.0
4.0

1

Stop
0o/o

0
0.98

0
4

12,0
4.0

0

220
0.98
224

0.70
697

r f

597 688

Nsne

0.84
2985

None

0.84
308r+

15 0
0.98 0.98
15 0

0.84
2135

1 159
7.6

3.6
100
'|17

Stop
OYo

0
0.98

0
1

12,0
4.0

0

0
0.98

0

15
0.98

15

0.70
1376

1107
4.2

2.-2

100
432

0.84
281ß

1616 2291
7.5 e.5

0.72
859

415
,6:,9

4¡0 3.3
100 96
33 4zE

2',172

6.5
134
6.9

4,0 3;3
100 64
5g 6,1t8

3.5
100
37

Volume Left
Volurne Right
cSH
Volume to Capacity
Queue Length 95th (ft)
Control Delay'(s)
Lane LOS
Approach Delay (s)
Approach LOS

0
0

1 700
0.45

0
0.0

0
214

1 700
0:35

0
0.0

0
0

1700
0,67

0
0,0

0:0

0
15

1700
0.34

0
0:0

0
224
618

0,36
41

14.1
B

'14.1

B

0
15

425
0.04

3
13.8

B
13.8

B
0.0

Average Delay
I ntersection Capacity Utilization
Analysis Period (min)

ICU Level of SeMce
1.0

59.2o/o

15
B

Sherwood Adams Ave N Extension
2030 PM Altemative 2
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HCM Signalized lntersection Capacity Analysis
6: Tualatin-Shenruood & Adams Ave DKS Associates

a'ì --+ \{ \\ 1t \t ¿

Lane Configurations
ldeal Flow (vphpl)
Total Lost time (s)
Lane Util. Factor
Frpb, ped/bikes
Flpb, ped/bíkes
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted

\
1 900

4.O

1.00
1.00
1.00
1.00
0.95

1 805
0.14
262

+1.
1900

4.0
0.95
1.00
1.00
0.97
1.00

3405
1.00

3405

1900
Ì

1900
4.0

1.00
1.00
1.00
1.00
0.95
1805
0.07
139

t1.
1900

4.0
0.95
1.00
1.00
0.99
1.00
3494
1.00

3494

1900

li
1900

4.0
1.00
1.00
1,00
1.00
0,95
1805
0.00

0

1-
1900

I
1900

4.0
1.00
1.00
1.00
1.00
0.95
1805
0.00

0

1900
Ît

1900 1900
4.0

1.,00

0.99
1,,00

0.86
1.00

1603
1.00

1603

4.0
1.00
1.00
1.00
0.99
1.00
1887
1.00

1887Satd. Flow

Volume
Peak-hour factor, PHF
Adj. Flow (vph)
RTOR Reduction (vph)
Lane Group Flow (vph)
Confl. Peds. (#/hr)

60
0.98

61

0
61

2

0.98
1097

13
1308

0.98
224

0
0

0.98
30'1

0
301

0.98
1219

5
1326

0.98
10

213
32

0.98
235

0
0
1

Oç/o

0.98
LA2

0
ß2

1

0o/¿

0.98
102

2
105

1 'l

0.98 0.98
112 408

00
0 408
2

Oo/" Ao/"

0.98
5
0
0

Heaw Vehicles ITo 4o/" Oo/o Oo/o 29/" Aa/" O9/o Oe/o

Turn Type
Protected Phases
Permitted Phases
Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s)
Vehicle Extension ls)

pm+pt
5
2

53.4
57.4
0,48

6.0
3.0

48.5
50.5
0.42

6.0
3.0

pm+pt
1

6
73.8
75.8
0,63

6.0
3,.0

62.9
64.9
0"54

6.0
3.0

18,2
20.2
o.17

6.0
3.0

9:4
11.4
0,10

6.0
3.0

pm+pt
7
4

18,8
20.8
0,17

6.0
3o

4

10.0
12.0
0.'lo

6.0
e.0

pm+pt
3
I

2 6 I

Lane Grp Cap (vph)
v/s Ratío Prot
v/s Ratio Perm
v/c Ratio
Uniform Delay, d1
Progression Factor
lncremental Delay, d2
Delay (s)
Level of Service
Approach Delay (s)
Approach LOS

214
0.02
0.12
0.29
18.3
0.66

0.6
12,6

B

1433
c0.38

0.91
32.7
0.56

7.6
26.0

c
25.4

c

384
o0.1,4
0.36
0:78
34.7
1.26
8.6

52.2
D

1890
0.38

304
c0.23

152
0,02

313 189
0.06 c0-06

0.70
20.4
0.53

1.0
11.7

B
19.2

B

0.33
43.5
0.88

0.6
3g,g

D

0,s6
51.5
0.88
11.1
56.5

E
47.9

D

1.4 0.21
49.9 50.2
1.00 1.00

174.4 3.2
22,4,3 53:3

FD
160,2

F

HCM Average Control Delay
HCM Volume to Capacity ratio
Actuated Cycle Length (s)
lntersection Capacity Utilization
Analysis Period (min)
c Critical Lane Group

HCM Level of Service

Sum of lost time (s)
ICU Level of Servfce

46.7
0.93

120.0
94.1o/o

15

D

16.0
F

Sherwood Adams Ave N Extension
2030 PM Alternative 2

Synchro 6 Report
Page 6



HCM Signalized lntersection Capacity Analysis
7: Tualatin-Sherwood & Gerda DKS Associates

j .+ \\¿

Lane Configurations
ldeal Flow (vphpl)
Total Lost time (s)
Lane Util. Faotor
Frt
Flt Frotected
Satd. Flow (prot)
Flt Permitted

Ì
'1900

4.0
1.00
1.00
0.95
1517
0.12
197

t+
1900

4.0
0,95
1.00
1.00

3406
1..00

3406

t1'
1900

4.0
0.95
1.00
1.00

3524
1.00
3524

1900

fi
1900

4.0
1.00
1.00
0.95
'1787

0.95
1787

f
1900

4.0
1.00
0.85
1.00

1583
1.00

1583Satd. Flow

Peak-hour factor, PHF
Adj. Flow (vph)
RTOR Reduction (vph)
Lane Group Flow (çh)

36
0

36
19o/o

0.98
1388

0
1388

60/o

0.98
1474

1

1493
2%

0.98
20

0
0

2oo/o

195
0.98
199

0
199
1o/o

0.98
117
100

17
2%

1

0.98

Vehicles

Protected Phases
Permitted Fhases
Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Clearance T:ime (s)

7
4

94.3
94:3
0.79

4.0
3.0

48 6

17.7
17.7
0.15

4.0
3.0

94.3
94.3
0.79

4.0
3.0

86.1
86.1
0.72

4.0
3.0

6
17.7
17.7
0.15

4r0
3.0Vehicle Extension s

v/s Ratio Prot
vls Ratio Ferrn
v/c Ratio
Unifor:rn Delay, d1

Progression Factor
lncrernentalDelay, d2
Delay (s)
Levelof'Serviee
Approach Delay (s)
Approaeh LOS

1

0.01
0.13
0.18

6.1
3.07

0.2
19.0

B

c0.41 c0.42

0.59

c0.11

0.52
4.6

0.85
0.1
4.1

A
4.4

A

0.75
49.1
1.00
11.5
60.6

E
54.5

D

0:01
0.07
44.1
1.00

0:1
M.2

D

0
8.3
.53
0.9
5.3

A
5.3

A

HCM Volume to Capacity ratio
Actuated Cacle Length (s)
lntersection Capacity Utilization
Anal¡¡sis Period (min)
c Critical Lane Group

Sum of lost time (s)
ICU Level of Service

0.62
120,0

58.0%
15

12.0
B

Sherwood Adams Ave N Extension
2030 PM Altemative 2

Synchro 6 Report
PageT



HCM Signalized lntersection Capacity Analysis
8: Tualatin-Sherwood & Oreoon Street DKS Associates

t' \( {- \\ t t \t ¿

Lane Configurations
ldeal Flow (vphpl)
Total Lost time (s)
Lane Util. Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Fermitted
Satd. Flow (perm)

ì¡
1900

4.0
1.00
1.00
0.95
1805
0.95
1805

1f
1900

4.0
0.95
1.00
1.00

3471
1.00

3471

I
1900

4.0
1.00
0.85
1.00

1 568
1.00
1568

rl
1900

4.0
1.00
1.00
0.95
1770
0:08
150

*1
1900

4.0
1.00
1.00
0.95
1752
0.75
1375

F
1900

4.0
1.00
0.85
r.00

1 538
1.00

1538

ìl
1900

4.0
1.00
1.00
0.95
1805
0.40
766

1*
1900

4.0
1.00
0.90
1.00
1710
1.00
1710

1900
+1"

1900 1900 1900
4.0

0.95
1.00
1.00

3539
1.00

3539
Volume (vph)
Peak-hour factor, PHF
Adj. Flow (vph)
RTOR Reduction (vph)
Lane Group Flow (vph)
Heavy Vehicles (%)

5
0.98

5
0
5

0%

1 135
0.98
1158

0
1 158

4o/o

455
0.98
464
116
348
3To

550
0.98
561

0
561
2o/o

126t5
0.98
1291

0
1291

2o/o

180
0.98
184

0
0

3%

5
0.98

5
8
7

0o/o

10
0.98

10
0
0

ïYo

0
0.98

0
0
0

0 205 25
0.98 0.98 0.98

0 209 26
0 11 0

184 198 26
0% 5o/o 0%jYo

Turn Type
Protected Phases
Permitted Phases
Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Glearance Tirne (s)

Prot
5

Perm þm+pt
1

6
83.1
85.1
0.71

6.0
1.0

Ferm

I
I

17.9
19,9
0.17

6.0
1.0

4

17.9
19.9
0.17

6.O
1.0

pm+ov Perm
1

I
51.3
55.3
0.46
6.0
1.0

2 6

1.0
3,0

0.02
6,0
1.0

50.7
52.7
0.44

6.0
2.5

2
50.7
52.7
0.44

6.0
2.5

83.1
85.1
0.71

6,0
2.5

4
17.9
19.9
0.'17

6:0
't.0Vehicle Extension

Lane (vph) 45
v/s Ratio Prot
v/s Ratio Perm
v/c Ratio
Uniform Delay, d:l
Progression Factor
lncremental Delay¡ d2
Delay (s)
Level of Servioe
Approach Delay (s)
Approach LOS

0.00 c0.33 c0.28
c0,40
0.96
35,0
0.88
22.1
52.7

D

0.36

0.51
8.0

0.31
0.5
3.0

A
18.1

B

0.08
0.05
0.26
19.8
1.00

0.,1

19.9
B

0.00

0.1r
57.2
0.86

0.3
49.4

D

0.76
28.3
0.76

1.8
23.3

c
22.3

c

0.22
0.51
24,3
0.79

0.4
19.4

B

o0.13
0.80
48.2
1.00
17.2
65.4

E
41.2

D

0.03
0.20
43.2
1.00
0.3

43.5
D

0.02
41.9
1.00
0.0

41.9
D

42.9
D

Delay
HCM Volume to Capacity ratio
Actuated Cycle Length (s)
lntersection Capacity Utilization
Analysis Period (min)
c Critical Lane Group

Sum of lost time (s)
ICU Level of Service

0.90
120.0

88.5%
15

8.0
E

Sherwood Adams Ave N Extension
2030 PM Alternative 2

Synchro 6 Report
Page I



HCM Signalized lntersection Capacity Analysis
9: Tualatin-Sherwood & Cipole DKS Associates

j + \\¿

Lane Configurations
ldeal Flow (vphpl)
Total Lost time (s)
Lane Util. Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted

ì¡
1900

+t
1900

4.0
0.95
1.00
1.00

3471
r.00
3471

t1'
1900

4.0
0.95
1.00
1.00

3523
1.00

3523

1900
Ì

1900
4.0

1.00
1.00
0.95
1687
0.95
1687

f
1900

4.0
1.00
0.85
1.00

1583
1.00

1 583Satd. Flow

)
Peak-hour factor, PHF 0
Adj. Flow (vph)
RTOR Reduction (vph)
Lane Group Flow (vph)

0 340
.98 0.98
0 1367
00
0 1367

4o/o 4%

0.98
1673

1

1713
2%

0.98
41

0
0

60/o

0.98
189

0
189
70Ä

0.98
179

19
160
ZYoVehicles

Tum
Protected Phases
Permítted'Phases
Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Clearancê Time (s)

pm+pt
5
2

26 4

17.8
19.8
0.16

6.0
2.5

5
4

22.7
26.7
0.22

6.0
2.0

90.2
92.2
0.77

6.0
2.5

79.3
8.1.3
0.68

6,0
2.5Vehicle Extension

Lane
v/s Ratio Prot
v/s Ratio Perm
v/c Ratio
Uniform Delay, d1

Progression Factor
lnorenrrental Delay, d2
Delay (s)
Level of Service
Approach Delay (s)
Approach LOS

c0.39 c0.49

0.51
5.3

0.10
0.s
1.0

A
1.0

A

0.72
12.1
1.00

1.0
13.1

B
13.1

B

0.68
47.1
1.00

5.9
53.0

D
46.7

D

c0.11 0.02
0;08
0.39
39.8
1.00
0.2

40.0
D

HCM Volume to Capacity ratio
Actuated.Cycle Length (s)
I ntersection Capacity Utilization
Anal¡¡sis Period (rnin)
c Critical Lane Group

Sum of lost tÌme (s)
ICU Level of Service

1.9
0.70

120,0
64.1o/o

,15

12.0
c

Sherwood Adams Ave N Extension
2030 PM Altemative 2

Synchro 6 Report
Page 9



HCM Unsignalized lntersection Capacity Analysis
10: Cipole & Galbreath DKS Associates

\{ \Ìa--..|}

Lane Configurations
Sign Control
Grade
Volume (veh/h)
Peak Hour Factor
Hourly flow rate (vph)
Pedestrians
Lane \Mdth (,ft)
Walking Speed (fUs)
Percent Biockage
Right tum flare (veh)
Median type
Median storage veh)
Upstream sigraal(ft)
pX, platoon unblocked
vC, conflieting volume
vC1, stage 1 conf vol
vC2, stage.2 conf vol
vOu, unblocked vol
tG, single (s)
tC,2 stage (s)
tF (s)
p0 queue free o/o

öM caBâcity (veh/h)

50
0.90

56

50
0.90

56

1*
Free

0o/o

330
0.90
367

145
0.90
161

*1
Free

0%
285
0.90
317

Y
Stop

ÙYo

25
0.90

28

None

875 447528

528
4.1

875
6.4

447
6.2

2.2
95

1'029

3.5 3.3
91 91

304 613

Volume Left
Volurne Right
cSH
Volume to Capacity
Queue Length 95th (ft)
Control Delay (s)
Lane LOS
Approach Delay (s)
Approach LOS

0
161

1700
0.31

0
0.0

56
0

1029
0.05

4
1.8

A
1.8

28
56

458
0.1,8

16
14.6

B
14,6

B
0.0

Average Delay
lntersection Capacity Uti lization
Analysis Period (min)

ICU Level of Service
1.9

58.4o/o

15
B

Sheruvood Adams Ave N Extension
2030 PM Alternative 2

Synchro 6 Report
Page 10



HCM Signalized lntersection Capacity Analysis
11: Edy Road & HWY 99 DKS Associates

*f\¡F\\(Ì/.a(/tr

Lane Configurations
ldeal Flow (vphpl)
Total Lost time (s)
Lane Util. Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted

Ì
1900

3.2
1.00
1.00
0.95
1787
0.95
1787

+
1900

3.2
1.00
1.00
1.00

1881
1.00

1881

f
1900

3.2
1.00
0.85
1.00

1 599
1.00

1 599

lf
1900

3.2
0.95
1.OO

0.95
1 698
0:95
1698

-1
1900

3.2
0.95
r.00
1.00
1764
1.00
1764

f
1900

3.2
1.00
0.85
1.00

1 553
1.00

1 553

l'i
1900

3.2
1.00
1.00
0.95
1770
0.95
't770

ffl'
1900

3.2
0.91
0.99
1.00
4902
1.00
4902

1900

TT

1900
3.2

1.00
1.00
0.95
1787
0.95
1787

tt1.
1900

3.2
0.91
1.00
1.00

5075
1.00

5075

1900

Satd. Flow

Peak-hour factor, PHF
Adj. Flow (çh)
RTOR Reduction (vph)
Lane Group Flow (vph)
HeaW Vehicles (%)

21

0.95
226

0
226
1o/o

0.95
353

0
353
1o/o

0.95
153
125
28

1o/o

310
0.95
326

0
301
1o/o

275
0.95
289

0
314
2%

0.95
179
151
28

4o/o

0.95
121

0
121
2%

0.95
1547

7
1645

5%

0.95
105

0
0

2Yo

0.95
353

0
353
1o/o

0.95
23/;2

1

2373
2%

30
0.95

32
0
0

2o/o

1

fum'Îf¡pe Split Perm Split
ProtectedPhases 7 7 I
Permitted'Phases 7
Actuated Green, G (s) 11.0 11.0 11.0 17.0
Effeetive Green, g (s) 12.8 12.8 12.8 18,8
Actuated g/C Ratio 0.11 0.11 0.11 0.16
Clearance Time (s) 5.0 5.0 5,o 5.0
Vehicle Extension (s) 2.3 2.3 2.3 2.3

8

17.0
18,8
0.16

5.0
2.3

Pèrm

I
17.0
18.8
0.16

5.0
2.3

10.9
12.2
0.10

4.5
2.3

2

50.0
52.3
0.44

5.5
4.7

22.0
23.3
0.19
4.5
2.3

6

61.1
63.4
0.53
5.5
4.7

Piol
1

Prot
5

27a
v/s Ratio Prot 0.13 c0.19 0.18 c0.18
v/s Ratio Ferm 0.02
v/c Ratio 1.18 1.76 0.16 1.13 1.14
Uniform Delay, d1 53.6 53.6 48.7 50.6 50.6
Progression Factor 1.00 1.00 1.00 1.00 1.00
lnøer,nentalÞelay, d2 123.2 360,0 0.3 95.3 96.5
Delay (s) 176.8 413.6 49.0 145.9 '147.1

LevelofService F F D F F
Approach Delay (s) 264.3 123.3
Approach LOS F F

243 180 2136
0.07 c0.34

3:47 2661,
c0,20 c0.47

0-02
0.12
43.5
1.00
0.1

43.6
D

0.67
52.0
1.00

8.2
60.2

E

0.77
28.7
1.00
2.0

30.8
c

32.8
c

1.02
48.3
0.89
38,ô
81.4

F

0.89
25.1
0.88

2.5
24.4

c
31.8

c

HCM Volume to Capacity ratio
Actuated Cycle Length (s)
I ntersection Capacity Utilization
Analysis Period (min)
c Critical Lane Group

Sum of lost time (s)
ICU Level of Service

1.07
120.0

96.8%
15

16.0
F

Sherwood Adams Ave N Extension
2030 PM Alternative 2

Synchro 6 Report
Page I 1



Alternative 3



HCM Signalized lntersection Capacity Analysis
1: H\l/Y 99 & Cipole DKS Associates

.) \{ \\ 1Ì \t ¿ts+

Lane Configurations
ldeal Flow (vphpl)
Total Lost time (s)
Lane Util. Factor
Frpb, ped/bikes
Flpb, ped/bikes
Frt
Flt Protected
Satd. Flow (prot)
Flt Fermitted

rr tÞ
1900 1900 1900 1900

+
r9001900 1900

4.0
1.00
1.00
1,00
1.00
0.95
1770
0.95
1770

4.0
0.95
1.00
1.00
0.98
1.00

3338
1.00

3338

1900

ìl
1900

4.0
1.00
1.00
1.00
1.00
0.95
1736
0.95
1736

+1.
1900

4.0
0.95
1.00
1.00
1.00
1.00

3538
1.00

3538

+
1900

4.0
1.00
1.00
1.00
0.99
0.96
1763
0,51
s47

1900
4.0

1.00
1.00
1.00
0.99
0.99
1834
0.95
1760Satd. Flow

Peak-hour factor, PHF
Adj. Flow (vph)
RTOR Reduction (vph)
Lane Group Flow (vph)
Confl. Peds. (#/hr)
l'leaw Vehicles (%)

0.98
'15

0
15

0.98
1245

7
1391

0.98
153

0
0
1

15o/o

0.98
128

0
128

1

4o/o

0.98
332

0
0

15
0.98

15
3

380

0.98
36

0
0

0.98
20

0
0

0.98
163

2
1,96

2o/o

0.98 0
2102

0
2707

5
.98

5
0
0

0.98
15
0
0

2o/o5o/o za/o 2o/o 2% 2o/o 29/o 20/¿

Turn Type
Proteeted Phases
Permitted Phases
Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s)
Vehicle Extension lsl

Prot

2.6
3.'1

0,02
4.5

61.8
63.8
0.50

6.0
4A

13.0
13.5
0.11

4.5
23

72.2
74.2
0,59

6.0
4.8

35.2
37.2
0.29

6.0
2.5

15 2
Prot Perm

I
6 I

Perm

4
4

35.2
37.2
0.29

6.0
2.63

Lane Grp Cap (vph)
v/s Ratio Prot
v/s Ratio Perm
v/c Ratio
Uniform Delay, d1

Progression Factor
lncrementalDelay, d2
Delay (s)
Level of Service
Approaeh Delay (s)
Approach LOS

43 1684
0.01 '0.42

185 2075
c0.07 c0.60

0.35
60.7
1.00
2.8

63.5
E

0,83
26.6
r.00
3.9

30.5
c

30,8
c

0,69
54.5
1.00
9.4

63.9
E

1.02
26.1
1.00
23.7
49.8

D
50,6

D

c0.40
1.37
44.6
1.00

186.7
231.4

F
231.4

F

278 518

0.11
0.38
35.5
1.00
0.3

35.8
D

35.8
D

HCM Average Control Delay
HCM Volume to Capacity ratio
Actuated Cycle Length (s)
lntersection Capaci$ Utilization
Analysis Period (min)
c Critical Lane Group

HCM Level of Service

Sum of lost time (s)
ICU Level of Servioe

59.7
1.13

126.5
10s.1%

15

E

12.0
G

Sherwood Adams Ave N Extension
2030 PM Alternative 3

Synchro 6 Report
Page 1



HCM Signalized lntersection Capacity Analysis
2: Adams Ave & HWY 99 DKS Associates

a' + \{ \\ 1Ì \t ¿

Lane Configurations
ldeal Flow (Whpl)
Total Lost time (s)
Lane Util. Factor
Frpb, ped/bikes
Flpb, ped/bikes
Frt
Flt Protected
Satd. Flow (prot)
Flt Fermitted

I
1900

4.0
1.00
1.00
1.00
1.00
0.95

1 805
0.95
r805

Ît
1900

4.0
1.00
0.98
1.00
0.87
1.00
1625
1.00
1625

1900
Ìï

1900
4.0

0.97
1.00
1.00
1.00
0,95

3433
0.95

3433

Ît
1900

4.0
1.00
1.00
1.00
0.85
1.00

1 555
r.00

1 555

1900
I

1900
4.0

1.00
1.00
1.00
1.00
0.95

1 805
0.95
1805

tt
1900

4.0
0.95
1.00
r.00
1.00
1.00

3438
1.00

3438

f
1900

4.0
1.00
1.00
1.00
0.85
1.00

1 583
1.00

1583

l¡
1900

4.0
1.00
r.00
1.00
1.00
0.95
1719
0.95
1719

t1-
1900 r900

4,.0

0.95
1.00
1.00
1.00
1.00

3534
1.00

3534Satd. Flow
Volume )
Peak-hour factor, PHF
Adj. Flow (çh)
RTOR Reduction (vph)
Lane Group Flow (vph)
Confl. Peds. (#/hr)

25
0.98

26
0

26

5
0.98

5
34

7

0.98
36

0
0
1

0.98
265

0
265

1

0.98
5

147
2',1

0.98
163

0
0

0.98
31

0
31

I

1

0.98
1235

0
1235

0.98
143

61

82

0.98
148

0
148

0.98 0
23ø4

0
2321

.98
20

0
0
1

Turn Type
Frotected Fhases
Permitted Phases
Aotuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s)
Vêhicle Extension lsl

Prot

7.1
7.1

0"06
4.0
30

4.6
6.6

0,06
6.0
25

10,0
12.0
0.10-

6.0
2.5

4.6
5.1

0.04
4.5
2.3

67.2
69.2
0.58

6.0
4,8

77.8
79.8
0.66

6.0
4,8'

5347
Prot

12.5
12.5
0:10

4.0
30

Prot Perm

2
67.2
69.2
0,58

6.0
4,8

Prot
1

1,5,2

15.7
0.13

4.5
2,3

I 2 6

Lane Grp Cap (vph)
vls Ratio Prot
v/s Ratio Perm
v/c Ratio
Uniform Delay, d1

Progression Factor
lncrementalDelay, d2
Delay (s)
Level of Service
Approach Delay (s)
Approach LOS

107
c0.01

0.24
53.9
1.00

1.2
55.1

E

89
0.00

358
e0.08

0.74
52.2
1,04
7.8

62.2
E

156
0.01

77
0.02

1983
c0.36

913

0.05
0i09
1 1.3
a.M

0.2
5.2

A

225 2350
0;09 c0.66

0,08
53.8
1.00
0.3

54,1
D

54.5
D

0.'14
49.3
1.51
0.3

74.5
E

66.9
E

0.40
56.0
0.98

1.6
56.6

E

0;62
16.8
0.4v

1.2
9.1

A
9.7

A

0.66
49.6
1.0,0

5.7
55.3

E

0,99
19.6
1.00
15.9
35.5

D
36.7

D

HCM Average Control Delay
HCM Volume to CapaciÇ ratio
Actuated Cycle Length (s)
f nterseotion Capacity Utilization
Analysis Period (min)
c Critical Lane Group

HCM Level of Service

Sum of lost time (s)
ICU Level of Servioe

31.3
0.87

120.0
93.1%

15

c

12.0
F

Sherwood Adams Ave N Extension
2030 PM Alternative 3

Synchro 6 Report
Page2



HCM Signalized lntersection Capacity Analysis
3: H\ /Y 99 & Tualatin-Sherwood DKS Associates

) + \( \\ 1r \t ¿

Lane Configurations
ldeal Flow (vphpl)
Total Lost time (s)
Lane Util. Factor
Frpb, ped/bikes
Flpb, pedibikes
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted

TÏ
1900

4.0
0.97
1.00
1.00
'1.00

0.95
3400
0.95

3400

t+t
1900

4.0
0.91
1.00
r.00
1.00
1.00

4988
1.00

4988

I
1900

4.0
1.00
1.00
1.00
0.85
1.00
1524
1.00
1524

ìri
1900

4.0
0.97
1.00
1.00
1.00
0.95
3303
0.95

3303

ttf
1900

4.0
0.91
1.00
1.00
1.00
1.00

5085
1.00

5085

4.0
1.00
1.00
1.00
0.85
1.00

1 583
1.00

1583

fiì
1900

4.0
0.97
1.00
1.00
1.00
0.95
3502
0.95
3502

t+
1900

4.0
*0.75

1.00
1.00
1.00
1.00

2767
1.00

2767

I
1900

4.0
1.00
0.97
1.00
0.85
1.00

1 507
1.00

1507

Ìt
1900

4.0
0.97
1.00
1.00
1.00
0.95

3127
0.95

3127

tt
1900

4.0
0;95
1.00
1.00
1.00
1.00

3374
1.00

3374

r
1900

4.0
1.00
1.00
1.00
0.85
1.00

1 553
1.00

1 553

f
1900

Satd. Flow
Volume
Peak-hour factor, PHF
Adj. Flow (vph)
RTOR Reduction (vph)
Lane Group Flow (vph)
Confl. Peds. (#/hr)
Heaw Vehicles (7o)

0.98
199

0
199

0.98
990

0
990

0.98
444
173
271

0.98
337

0
337

0.98
181 1

0
181 1

0.98
490
116
3V4

61

0.98
628

0
628

0.98
1020

0
1020

195
0.98
199
152
4V

4o/o3% 4o/o 60/o 6Yo 2o/o 2% Oe/o l|/o

0.98 0.98 0.98
194 260 735
7000

12;A 260 735
33

4:a/o 12o/.o 7Yo

Turn Type Prot Perm Prot Perm Prot Perm Prot Perm
ProtectedPhases 5 2 1 6 3 I 7 4
PermittedPhases 2 6 I 4
Actuated Green, G (s) 11.1 42.6 42.6 1,6.1 47.6 47.6 19.3 32.0 32.0 9.3 22.0 22.0
Effective Green, g (s) 11.6 44.1 44.1 16.6 49J 49.1 20.3 33.0 33.0 10.3 23.0 23.0
Actuated g/C Ratio 0.10 0,37 0.37 0.14 0.41 0.41 0.17 0,28 0-28 0.09 0.19 0.19
Clearance Time (s) 4.5 5.5 5.5 4.5 5.5 5.5 5.0 5.0 5.0 5.0 5.0 5.0
VqnicleExtensíon (s) 2.3 4.7 4.7 2.3 4.7 4:.7 2.3 2.3 2.3 ?,3 2, 2.3
LaneGrpCap(vph) 329 1833 560 457 2081 648 592 761 414 268 647 298
v/s Ratio Prot 0.06 c0.20 0.10 c0.36 c0.18 c0.37 0,08 0.22
v/s Ratio Perm 0.18 0.24 0.08 0.03
v/o Ratio 0,60 0,54 0.48 0.74 0.87 0.58 1.06 1.34 0,30 0.97 1.14 0,'16
Uniform Delay, d1 52.0 29.9 29.2 49.6 32.5 27.4 49.8 43.5 34.4 54.7 48.5 40.4
Frogression Factor 0.80 0.60 0,98 0.98 0.72 0.50. 0.76 0,84 0.92 1O0 1.00 1.00
lncremental Delay, d2 1.4 0.3 0.7 2.4 2.4 1.6 47.4 159.0 0.2 46.5 79.2 0.1

Delay(s) 43.3 18.3 29.4 50.9 25.8 16.4 85.3 195.5 31.6 1O1.2 127.7 40.6
LevelofService D B C D C B F F C F F D
Approach Delay (s) 24.4 27.1 140;6 1,07.4

ApproachlOS C C F F

HCM Average Control Delay
HCM Volume to Capacity ratio
Actuated Cycle Length (s)
lntersection Capacity Utilization
Analysis Period (min)
c Critical Lane Group

HCM Level of Service

Sum of lost time (s)
ICU Level of Service

68.2
0.99

120.0
90,6%

15

E

12.0
E

Sherwood Adams Ave N Extension
2030 PM Alternative 3

Synchro 6 Report
Page 3



HCM Signalized lntersection Capacity Analysis
4: Tualatin-Sherwood & Shoppinq Center DKS Associates

t' \{ \\ 1t \l ¿

Lane Configurations
ldeal Flow (vphpl)
Total Lost time (s)
Lane Utii. Factor
Frpb, ped/bikes
Flpb, ped/bikes
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted

lt
1900

4.0
0.97
1.00
1.00
1.00
0.95
3502
0.95

3502

t1-
1900

4.0
0.95
1.00
1.00
0.98
1.00

3277
1.00

3277

1900
Tf

1900
4.0

r.00
1.00
1.00
1.00
0:95
1805
0:95
1805

+1'
't900

4.0
0.95
1.00
1.00
0.99
1.00
3484
1.00

3484

1900
I

1900
4.0

1.00
1,00
1.00
1.00
0.95
1805
0.95
1805

1.
1900

4.0
1.00
1.00
1.00
0.90
't.00

1661
1.00

1661

1900
I

r900
4.0

1.00
1.00
1.00
1.00
0.95
1805
0.95
1805

+
1900

4.0
1.00
1.00
1.00
1.00
1.00

1900
1.00

1900

r
1900

4.0
1.00
0.94
1.00
0.85
r.00

1481
1.00

1481Satd. Flow
ume (vph)

Peak-hour factor, PHF
Adj. Flow (vph)
RTOR Reduction (vph)
Lane Group Flow (vph)
Confl. Peds. (#/hr)
Heaw Vehicles l%)

70
0.98

71

0
71

0.98
1250

I
1436

0.98
194

0
0
4

4o/o

0.98
117

0
117

4
Oo/"

0.98
1622

2

0.98
66

0
0

0.98
66

0
0

0.98
56

0
56

a%

0.98
143

0
143
27

o%

0.98
31

58
39

0.98
82
77

5
27

2a/n

0.98
36

0
36

Ool"0o/o 8o/o

1686

3o/o 3% O'o/ø 4o/o

Turn Type
Protected Phases
Permitted Phases
Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s)
Vehicle Extension ls)

Prot
73

Prot
1

Prot
5

Prot Perm
2 6 I 4

6.5
8.8

0:07
6.3

67.2
69,1
0;58

5.9
3.2

11.7
13.7
0.1r

6.0
2.7

72,1
74.0
0.62

5.9
3.2

11.0
13.7

,0.1''l

6.7
2.6

13.1
14.8
0.r2

5.7
1..8

4.'l
6.4

0.05
6.3
2,7

5.8
7.5

0r06
5.7
1.8

4
5.8
7.5

0:0ô
5.7
1.82 .7

Lane Grp Cap (vph)
v/s Ratio Prot
v/s Ratio Perm
v/c Ratio
Uniform Delay, d1

Progression Factor
lncremental Delay, d2
Delay (s)
Level of Service
Approach Delay (s)
Approach LOS

257 1887
0.02 c0.44

206 2148
0.06 cO.48

206
c0.08

0.69
51.1
1.00

9.1
60.3

E

205
0.02

93

0.00
0.06
52.9
1.00

0.1
53.0

D

96 119
0,03 c0.02

0.28
52.6
0.95

0.2
50.3

D

0.76
19.2
0.55

1.3
11.8

B
13.6

B

0.57
50.3
0.89

1.8
46.9

D

0,78
17.1
0,80

1.7
15.5

B
17.5

B

0.1.9

47.2
1.00
0.2

{î,4
D

55.1
E

0.58
55.5
1.00
7.9

63.4
E

0.30
53.8
1;00
0.5

54.3
D

56:6
E

,..,i,. - it:¡r ¡:i,,,..r.,;r!

HCM Average Control Delay
HGM Volume to Capacity ratio
Actuated Cycle Length (s)
lntersection Capacity Utilization
Analysis Period (min)
c Critical Lane Group

HCM Level of Service

Sum of lost time (s)
ICU l-evel of Service

20.1
0.75

120.0
75.7o/o

15

c

16.0
D

Sherwood Adams Ave N Extension
2030 PM Alternative 3

Synchro 6 Report
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HCM Unsignalized lntersection Capacity Analysis
5: Tualatin-S & Baler Way DKS Associates

-' + \{ \\ 1t Ll ¿

Lane ConfÌgurations
Sign Control
Grade
Volume (veh/h)
Peak Hour Factor
Hourly flow rate (vph)
Pedestrians
Lane Width (ft)
Walking Speed (fUs)
Percent Blockage
Right turn flare (veh)
Median type
Median storage veh)
Upstream siEnal(ft)
pX, platoon unblocked
vC, conflioting volume
vC1, stage I confvol
vCZ, stage 2 conf vol
vCu, unblocked vol
tC, single (s)
tC, 2 stage (s)
tF (s)
p0 queue free o/o

cM oapacity (veh/h)

0
0.98

0

15
0.98

15

0
0.98

0

0
0.98

0

11"
Free

Oo/o

1 150
0.98
1173

1

12.0
4.0

0

t1"
Free

jYo

1695
0.98
1730

7
12.0
4.0

1

688

Stop
I

15
0.98

15

¡r

OYo

Stop
Oo/o

0
0.98

0
0.98

200
0.98
204

0
0.98

0

2.2
100
428

235
0.98
240

0.69
700

0
4

1?.4
4.0

0

None

0.83
3025

0
1

12.0
4.0

0

597
0.69
1382

1098
4.2

0.83
216'l

0.83
2672

None

0.83
3.1,20

0.71
8V4

0.71
1746

1 643
4.'l

1 150
7.6

103
6.9

2192
6,5

1645 2306
7.5 6.5

418
6.9

2.2
100
284

3.6
100
118

3,5
100
u

4.0
100
32

4:O 3,3
100 62
38 635

3.3
96

4:19

Volume Left
Volume Right
cSH
Volurneto Capacity
Queue Length 95th (ft)
Control Delay ($)
Lane LOS
Approach Delay (s)
Approach LOS

0
0

1 700
0.46

0
0.0

0
204

1700
0.35

0
0.0

0
0

1700
0.68

0
0,0

0
15

1700
0.35

0
0.0

0
240
635

0,38
44

14.1
B

14.1
B

0
15

419
0;04

3
't3,9

B
'13.9.

B
0.0 0.0

Average Delay
lnterseetion Capacity Utilization
Analysis Period (min)

ICU Level of Service
1.1

60.2o/o

15
B

Sherwood Adams Ave N Extension
2030 PM Alternative 3

Synchro 6 Report
Page 5



HCM Signalized lntersection Capacity Analysis
6: Tualatin-Sherwood & Adams Ave DKS Associates

j \{ ts \\ 1t \t ¿

Lane Confìgurations
ldeal Flow (vphpl)
Total Lost time (s)
Lane Util. Factor
Frpb, ped/bikes
Flpb, ped/bikes
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)

t1'
1900 1900

4.0

1.00
1.00
0.97
1.00
3404
1.00

3404

1-
1900 1900

4.0
1.00
0.99
r.00
0.86
1.00

1609
1.00

1609

I
1900

4.0
1.00
1.00
1.00
1.00
0.95
1805
0.13
244

Il
1900

4.0
1.00
1.00
1.00
1.00
0.95
1805
0.07
137

I
1900

4.0
1.00
1.00
1.00
1.00
0,95
1805
0.00

0

T
1900

4.0
r.00
1.00
1.00
1.00
0,95
1805
0.00

0

1-
1900

4.0
1.00
1.00
1.00
0.99
'1.00

1887
1.00
1887

1900
t1-

1900 1900

0.95
4.0

0.95
1.00
1.00
0.99
1.00

3491
1.00

3491
Volume(vph) 75 1090 225 290 1215 120 405 15 230 105 100 5
Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.9S 0.98 0.98 0.98 0.98 0.98
Adj. Flow (vph) 77 1112 230 296 1240 122 413 15 236 1,0V 1O2 5
RTORReduction(vph) 0 14 0 0 5 0 0 213 0 0 2 0
Lane Group Flow (vph) 77 1328 0 296 1357 0 413 37 0 107 105 0
Confl.Peds.(#/hr) 2 2 I 1

HeavyVehicles(%) Oo/o 4% Ùp/o Oo/o 2% 0e/0, Q% 0t?1p Q.o/¡ . Q!¡ Q% ..Qo/ç

Turn Type pm+pt pm+pt pm+pt pm+pt
ProtectedPhases 5 2 1 6 3 I 7 4
PermittedPhases 2 6 8 4
Actuated Green, G (s) 54.4 49.4 74.3 63.3 17.6 9.2 18.5 10.1
Effective Green, g (s) 58.4 51.4 76.3 65.3 19.6 11.2 20.5 12.1
Actuated g/C Ratio 0,49 0.43 0.64 0.54 0.16 0.09 0.17 0.10
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension ls) 3,0 3.0 3.0 3,0 3;0 3,0 3,,-Q 3;0
Lane Grp Cap (vph)
v/s Ratio Prot
v/s Ratio Perm
v/c Ratio
Uniform Delay, d1

Progressiort Factor
lncremental Delay, d2
Delay (s)
Level of Service
Approach Delay (s)
Approach LOS

210
0.02
0.16
0.37
18.3
0.96

0.9
18.5

B

1458
c0,39

0.91
32.2
0.54

7.5
24.8

c
24.5

c

378
c0.14
0.36
0;78
34.8
1.27
8.6

52.9
D

1900
0.99

0.71
20.4
0.53

1.1

11.8
B

19.1
B

295
co.23

1.40
50.2
1.00

199.3
249.5

F

150
0;02

308 190
0.06 c0,06

0.25
50.5
1;00
3.9

54.4
D

175,9
F

0.96
43.9
0.gr

0.6
40,3

D

O55¡
51.4
0.;91
10.2
56,7

E
48:5

D

HCM Average Control Delay
HCM Volume to Oapacity ratio
Actuated Cycle Length (s)
I nterseetion Capacity Utilization
Analysis Period (min)
c Critical Lane Group

HCM Level of Service

Sum of lost time (s)
ICU Level of Servlce

48.9
0.94

120.0
94.7%

15

16.0
F

D

Sherwood Adams Ave N Extension
2030 PM Alternative 3

Synchro 6 Report
Page 6



HCM Signalized lntersection Capacity Analysis
7: Tualatin-Sherwood & Gerda DKS Associates

j -+ \\¿{-

Lane Configurations
ldealFlow (Whpl)
Total Lost time (s)
Lane Util. Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted

I
1900

4.0
1.00
1.00
0.95
1517
0.12
191

+f
1900

4.0
0.95
1.00
1.00

3406
1.00

3406

+1"
1900

4.0
0.95
1.00
1,00

3532
1.00

3532

1900
I

1900
4.0

1.00
1.00
0.95
1787
0.95
1787

f
1900

4.0
1.00
0.85
1.00

1583
1.00

1583Satd. Flow
me

Peak-hour factor, PHF
Adj. Flow (vph)
RTOR Reduction (vph)
Lane Group Flow (.çh)

)

36
0

36
19%

0.98
1408

0
1408

60/o

0.98
1505

0
1515

2%

0.98
10
0
0

20Yo

0.98
199

0
199
1o/o

120
0.98
122
104

18
2o/o

1 1

0.98

Vehicles
Turn
Protected Phases
Permitted Phases
Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Glearance Tlr,ne (s)

pm+pt
7
4

94.3
94.3
0.79

4,0
3.0

94.3
94.3
0.79

4.0
3.0

86.1
86.1
0.72

4,0
3.0

6
17.7
17.7
0.15

4.0
3.0

48 6

17.7
17.7
0.15

4.0
3.0Vehicle Extension

v/s Ratio Prot
vls Ratio Perm
v/c Ratio
Uniform Delay, d1

Progression Factor
lncrementâl:Delay, d2
Delay (s)
Level of Service
Approach Delay (s)
Approach LOS

0.01 c0.41 c0.43 c0.11
0.14
0.18

6.3
3.06

0.2
19.5

B

0.53
4.7

0.85
0:1
4.1

A
4.5

A

0.60
8.4

0.52
0.9
5.3

A
5.3

A

0.75
49.1
1.00
11.5
60.6

E
54.4

D

0.01
0.08
44.1
1.00

0.1
44.3

D

HCM Volume to Capacity ratio
Actuated Cycle Length (s)
lntersection Capacity Utilization
Analysis Period (rnin)
c Critical Lane Group

Surn of lost time (s)
ICU Level of Service

0.63
120.0

58.6%
15

12.0
B

Sherwood Adams Ave N Extension
2030 PM Alternative 3

Synchro 6 Report
PageT



HCM Signalized lntersection Capacity Analysis
8: Tualatin-Shenryood & Oregon Street DKS Associates

) -+ \( <l- \\ 1t \t ¿

Lane Configurations
ldeal Flow (vphpl)
Total Lost time (s)
Lane Util. Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Fermitted
Satd. Flow (perm)

ìl
1900

4.0
1.00
1.00
0.95
1805
0,95
1805

++
1900

4.0
0.95
1.00
1.00

3471
1.00

3471

if
1900

4.0
1.00
0.85
1.00

1 568
1.00

1 568

Ì
1900

4.0
1.00
1.00
0.95
1770
0.08
149

-1

1900
4.0

1.00
1.00
0.95
1752
0.75
1379

I
1900

4.0
1.00
0.85
1.00

1 538
1.00

1538

I
1900

4.0
1.00
1.00
0.95
1805
0.40
766

1-
1900

4.0
1.00
0.90
1.00
1710
1.00
1710

1900
+1"

1900 1900 1900
4.0

0.95
1.00
1.00

3539
1.00

3539
Volume (vph)
Peak-hour factor, PHF
Adj. Flow.(vph)
RTOR Reduction (vph)
Lane Group Flow (vph)

5
0.98

5
0
5

0o/o

115'5
0.98
1179

0
11V9

4o/o

460
0.98
469
114
355
3o/o

550
0.98
561

0
561
2o/o

1280
0.98
1306

0
1306

2%

100
0.98

0
0
0

180 0 205
0.98 0.98 0.98
184 0 209

0011
0 184 198

3o/o 0% 5o/o

0.98
1:0

0
0

0o/o

255
0.98 0.98
265
08

267
Oo/o Oo/oVehicles

Protected Phases
Permitted Phases
Actuated Green, G (s)
Effeetive Green, g (s)
Actuated g/C Ratio
Clearance Time (s)

0%

1.0
3.0

0.02
6.0
1.0

50.9
62.9
0.44

6,0
2.5

2
50.9
52.9
0.44

6.0
2.5

1

6
83.1
85.1
0.71
6.0
1.0

6

83.1
85.1
0.71

6,0
2.5

8

17,9
1',g.9

0.17
6:0
1.0

1

I
51.1
55.1
0.46

6.0
1.0

4
17.9
19.9
0.17
6.0
1.0

17.9
19.9
0.17

6.0
1.0

52 4
I

Vehicle Extension S

v/s Ratio Prot
v/s Ratio Ferm
v/c Ratio
UnÌform Delay, d1
Progression Factor
lncrementalDelay, d2
Delay (s)
Level of Service
Approach Delay (s)
Approach LOS

0.00 c0.34

0.11
5V.2
0.88

0,3
50.6

D

0.77
28.4
0.76

2,0
23.8

c
22.6

c

0.23
0.51
24.3
0.79

0;4
19.5

B

c0.13
0.80
Æ2
1.00
17.2
65.4

E
41.3

D

0.03
0.20
43,2
1.00
0.3

43.5
D

0.02
41.9
1.00
0,0

41.9
D

42.9
D

c0.28
c0.40
0.97
35.2
0.87
23.1
53.8

D

0.37

0.52
8,0

0.30
0.6
3.0

A
18.3

B

0.08
0.05
0.26
19,9
1.00
0.1

20.0
c

0.00

Delay
HCM Volume to Capacity ratio
Actuated Cycle Length (s)
lntersection Capacity Utilization
Analysis Feriod (min)
c Critical Lane Group

Sum of lost time (s)
ICU Level of Service

0.90
120.0

89.0%
15

8,0
E

Sherwood Adams Ave N Extension
2030 PM Alternative 3

Synchro 6 Report
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HCM Signalized lntersection Capacity Analysis
DKS Associates9: Tualatin-Sherwood & Cipole

,ì + \b¿
Lane Configurations
ldeal Flow (vphpl)
Total Lost time (s)
Lane Util. Factor
Frt
Flt Proteeted
Satd. Flow (prot)
Flt Permitted

ri ît
1900 1900

4.0
0.95
1.00
1.00

3471
1.00

3471

f1'
1900

4.0
0,95
1.00
1.00

3523
1.00

3523

1900
I

1900
4.0

1.00
1.00
0:95
1687
0.95
1687

f
1900

4.0
1.00
0.85
1.00

1 583
1.00

I 583Satd. Flow
(vph)

Peak-hour factor, PHF
Adj, Flow (vph)
RTOR Reduction (vph)
Lane Group Flow (vph)

0
0.98

0
0
0

4o/o

0.98
1383

0
1383

4o/o

1655
0.98
1689

1

1729
2o/o

40
0.98

41'

0
0

60/o

0.98
179

0
179
7o/o

0.98
179

19
160
2o/oVehicles

Protected Phases
Permitted Phases
Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Clearanee Tirne (s)

5
2

26 4

17.1
1,9.1

0.16
6;0
2.5

pm+ov
5
4

22.0
26,0
0.22
6.0
2.0

90.9
92.9
0.77

6.0
2.5

80.0
82,0
0.68

6.0
2.5Vehicle

Lane
v/s Ratio Prot
v/s Ratio Ferm
v/c Ratio
Uniform Delay, d1
Progression Factor
lncrementalDelay, d2
Delay (s)
Level of Service
Approach Delay (s)
Approaoh LOS

c0.40 c0.49 c0.11

0.51
5.1

0.09
0.5
1.0

A
1.0

A

0.72
11.8
1.00

:1.0

12.8
B

12.8
B

0.67
47.4
1.00
5.5

52.9
D

46.8
D

0.02
0;08
0.40
40.4
1.00
0,2

40.6
D

HCM Volume to Capacity ratio
Actuated Cycle l-ength (s)
lntersection Capacity Utilization
Analysis Per,iod (min)
c Critical Lane Group

H

Sum of lost time (s)
ICU Level of Service

0.70
120.0

64.5o/o

15

12.0
c

Sherwood Adams Ave N Extension
2030 PM Altemative 3

Synchro 6 Report
Page 9



HCM Unsignalized lntersection Capacity Analysis
10: Cipole & Galbreath DKS Associates

\{ \ì<l-+

Lane Configurations
Sign Control
Grade
Volume (veh/h)
Peak Hour Factor
Horlrly flow rate (vph)
Pedestrians
Lane lMdth (ft)
Walking Speed (fUs)
Percent Blockage
Right turn flare (veh)
Median $pe
Median storage veh)
Upstrearn signal(ft)
pX, platoon unblocked
vC, confliating volume
vC1, stage 1 confvol
vC2, stage 2.conf vol
vCu, unblocked vol
tC, single (s)
tC,2 stage (s)
tF (s)
p0 queue free o/o

cM capaoity{veh/h)

50
0.90

56

50
0.90

56

It
Free

0o/o

320
0.90
356

150
0.90
167

*1
Free

ÙYo

290
0.90
322

Y
Stop

0%
15

0.90
17

None

872 439522

522
4.1

872 439
6.4 6.2

3.5 3.3
95 91

305 620

2.2
95

1034

Volume Left
Volume R¡ght
cSH
Volume to Capac-ity
Queue Length 95th (ft)
êohtrol Ðelay,(s)
Lane LOS
Appr,oaeh Delay (s)
Approach LOS

0
167

1700
0.31

0
0.0

56
0

1034
0.05

4
1.8

A
1.8

17

56
501

0,14
13

13.4
B

13.4
B

0.0

Average Delay
lntersection Capacity Utilization
Analysis Period (min)

ICU Level of SeMce
1.7

5V.9o/o

15
B

Sherwood Adams Ave N Extension
2030 PM Alternative 3

Synchro 6 Report
Page 10



HCM Signalized lntersection Capacity Analysis
11: Edy Road & HWY 99 DKS Associates

.r\¡r\\(T/.a(/tr

Lane Configurations
ldeal Flow (vphpl)
Total Lost time (s)
Lane Util. Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Fermitted

r¡
1900

3.2
1.00
1.00
0.95
1787
0.95
1787

t
1900

3.2
1.00
1.00
1.00

1881
1.00

1881

f¡
1900

3.2
0.95
1.00
0.95
1698
0.95
1698

df
1900

3.2
0.95
1.00
1.00
1763
1.00
1763

{
1900

3.2
1.00
0.85
1.00

1 553
1.00

1 553

f¡
1900

3.2
1.00
1.00
0.95
1770
0.95
1770

+t1.
r900

3.2
0.91
0.99
1.00

4900
1.00

4900

1900
\

r900
3.2

1,00
1.00
0.95
1787
0.95
1787

+f1*
1900

3.2
0:91
1.00
1.00

5075
1:00

5075

1900
r

1900
3.2

1.00
0.85
1.00

I 599
1.00

1 599Satd. Flow

Peak-hour factor, PHF
Adj. Flow (vph)
RTOR Reduction (vph)
Lane Group Flow (vph)

0.95 0.95 0.95
289 184 116

0 155 0
317 29 116
2% 4o/o 2o/o

210
0.95
221

o
221
1%

350 1

368
0

368
1o/o

0.95
147
115
32

1o/o

0.95
332

0
304
'l%

0.95
1 558

7
1662

5%

105
0.95
111

0
0

2%

358
0

358
1o/o

0.95
2342

1

2373
2o/o

0.95
32

0
0

2o/o

1 I
0.95 0.95

H Vehicles otto

Protected Phases
Pennitted Phases
Actuated Green, G (s)
Effective Green, g,(s)
Actuated g/C Ratio
Clearance Tlrne (s)
Vehicle Extension (s)

77 88 52 16

11.0
12.8
0.11

5:0
2.3

11.0
12.8
0.11

5,0
2.3

7
11.0
'12.8

0.11
5.0
2.3

17.0
18.8
0.16

5.0
2.3

17.0
18.8
0.16

5.0
2.3

I
'17.0

18,8
0.16

5.0
2.3

10.8
12.1
0.'10

4,5
2.3

49.9
52.2
0.44

5.5
4.7

22.1
23.4
0.19
45
2.3

61.2
63.5
0.53

5;5
4.7

1'71

v/s Ratio Prot
v/s Ratio Perm
v/c Ratio
Uniform Delay, d1

Progression Factor
lncrernentalDelay, d2
Delay (s)
Level of Service
Approach Delay (s)
Approach.LOS

0.12 c0.20
266 276
0.18 c0.18

249 1tB z13z
0.07 c0.34

34S 26ð6
c0.20 c0.47

1.16
53.6
1.00

11,3,8
167.4

F

1.83
53.6
1.00

392.7
446,3

F
283.2

F

0,02
0.19
48.9
1.00
0,3

49.2
D

1.14
50'6
1.00
99.3

149.9
F

1.15
50.6
1.00

100.4
151.0

F
126.1

F

0.02
0.12
43.5
1.00
0.1

43.6
D

0.65
51.9
1.00

7.0
58.9

E

0.78
29:0
1.00

2.1
31.1

c
32.9

c

1.03
48,3
0.89
41.4
84.3

F

0.88
25i.0

0.88
z4

24.4
c

32.3
c

HCM Volume to Capacity ratio
Actuated Cycle Length (s)
lntersection Capacity Utilization
Analysis Period (min)
c Critical Lane Group

of

Sum of lost time (s)
ICU Level of Service

1.08
120.0

97.5o/o

15

16.0
F

Sherwood Adams Ave N Extension
2030 PM Altemative 3

Synchro 6 Report
Page 1 1



Alternative 4



HCM Signalized lntersection Capacity Analysis
1: HWY 99 & Cipole DKS Associates

j \{ \\ 1t \t ¿+

Lane Configurations
ldeal Flow (vphpl)
Total Lost time (s)
Lane Util. Factor
Frpb, ped/bikes
Flpb, ped/bikes
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted

11.
1900

t1"
1900

+
1900 1900 1900 1900 1900

4.0
1.00
1.00
1,00
0.98
0.96
1759
0.52
955

I
1900

4.0
1.00
1.00
1.00
1.00
0.95
1770
0.95
1770

1900
Ì

1900
4.0

1.00
1.00
1,00
1.00
0,95
1736
0.95
1736

s
1900

4.0
1.00
1.00
1.00
0.99
0:99
1834
0.95
1760

1900

4.0
0.95
1.00
1.00
0.98
1.00

3335
1.00

3335

4.0
0'95
1.00
1.00
1.00
1.00

3538
1,00

3538Satd. Flow
Volume
Peak-hour factor, PHF
Adj, Flow (vph)
RTOR Reduction (vph)
Lane Group Flow (vph)
Confl. Peds. (#/hr)

0.98 0.98 0.98
2097 5 327

000
2102 0 0

0.98
46

0
0

0.98
20

0
0

I
0.98 0.98
163 15

20
t96 0

15
0.98

15
0

15

0.98
1235

7
1,386

0.98
158

0
0
1

150/o

0.98
128

0
128

1

0.98
15

4
384

Turn Type
Protected Fhases
Permitted Phases
Aotuated Green, G (s)
Effective Green, g (s)
Actuated:glC Ratio
Clearance Time (s)

2o/o 5o/o

Prot
2

2.6
3.1

0.02
4.5

61.8
63.8
0.50

6.0

Prot

13.0
13.5
0,11

4.5

72.2
74.2
0.59

6.0

35.2
37.2
0,29

6.0

15 6
Perm

8
I

35.2
37.2
0.29

6.0

Perm

4
4

.3

Lane Grp Cap (vph)
v/s Ratio Prot
v/s Ratio Perm
v/c Ratio
Uniform Delay, d1

Progression Factor
lncrementalDelay, d2
Delay (s)
Level of Service
Approach Delay (s)
Approach LOS

43
0,01

0.35
60.7
1.00
2.8

63.5
E

1682
0,42

0.82
26.6
1.00
3.8

30.4
c

30.7
c

0:69
54.5
1.00
9.4

63.9
E

1.01
26.1
1.00
23.0
49.2

D
50,0

D

c0.40
1.37
44.6
1.00

186.8
231.5

F

231.5
F

518

0.11
0.38
35.5
1.00
0.3

35:8
D

35.8
D

185 2075
c0.07 c0,59

ri;: r j!l:j: r¡,. ¡.

HCM Average Control Delay
HCM Volume to Capacity ratio
Actuated Cycle Length (s)
I ntersection Capacity Utilization
Analysis Period (min)
c Critical Lane Group

HCM Level of Service

Sum of lost time (s)
ICU Level of Service

59.6
1.13

126.5
105.3%

15

E

12.0
G

Sherwood Adams Ave N Extension
2030 PM Alternative 4

Synchro 6 Report
Page 1



HCM Signalized lntersection Capacity Analysis
2: Adams Ave & HWY 99 DKS Associates

j --+ \{ a- \\ I t \ I ¿

Lane Configurations
ldeal Flow (vphpl)
Total Lost time (s)
Lane Util. Factor
Frpb, ped/bikes
Flpb, pedibikes
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)

Ì
1900

4.0
1.00
1.00
1.00
1.00
0.95
1805
0.95
1805

Ît
1900

4.0
1.00
0.98
1.00
0.87
1,00
1624
1.00
1624

1900

liìi
1900

4.0
0.97
1.00
1.00
1.00
0.95

3433
0.95
3433

Ît
1900

4.0
1.00
1.00
1.00
0.86
1.00

I 553
1.00

1 553

1900
I

r900
4.0

1.00
L00
1.00
1.00
0.95

1 805
0.95
1805

tf
1900

4.0
0.95
1.00
1.00
1.00
1.00

3438
1.00

3438

I
1900

4.0
1.00
1.00
1.00
0.85
r.00

1 583
1.00

1583

li
1900

4.0
1.00

t1.
1900 1900

1.00
1.00
1.00
0,95
1719
0.95
1719

4.0
0.95
1.00
1.00
1.00
1.00

3535
1.00

3535
Volume (vph)
Peak-hour factor, PHF
Adj, Flow (vph)
RTOR Reduction (vph)
Lane Gr.oup Flow (vph)
Confl. Peds. (#/hr)
Heaw Vehicles (%)

0
255
.98 0.98
265
034

267

35
0.98

36
0
0
1

0:o/o

240
0.98
245

0
245

1

2o/o

5
0.98

5
125

18

135
0.98
138

0
0

30
0.98

31

0
3,1

I
0o/o

1230
0.98
1265

0

120
0.98
,122

50
72

115
0.98
1,17

0
11V

228A
0.98
2327

0

20
0.98

20
0
0
1

Oo/oOe/o0o/o 50% 3o/o 2% ío/c

1255

íq/o

23/;7

2%
Turn Type
Frotected,Fhases
Permitted Phases
Actuated Green, G (s)
Effective Green, g (s)
Actuated.g/C Ratio
Clearance Time (s)
Vehicle Extension (s)

Prot

7.3
7.3

0.06
4.0
3.0

Prot

't2.3
12.3
0.10

4.0
3;0

Prot Perm Prot
137 4

4.4
6.4

0.05
6.0
2.5

I 52 6

9.4
11.4
0,10

6.0
2.5

4.6
5.1

0.04
4.5
2.3

68;0
70.0
0,58

6.0
4,8

2
68.0
70.0
0.58

6.0
4.8

14.8
15.3
0.13

4.5
2,3

782
80.2
0.67

6.0
4ß,

Lane Grp Cap (vph)
v/s Ratio Frot
v/s Ratio Perm
v/c Ratío
Uniform Delay, d1

Progression Factor
lncremental Delay, d2
Delay (s)
Level of Service
Approach Delay (s)
Approach LOS

110
c.0.01

87
0.00

352
c0:07

148
0.01

77 2006
0.A2 c0.37

219 2363
0.07 ê0.66

923

0.24
53.7
1.00

1.1

54.8
D

0,08
54.0
1.00
0.3

54.3
D

54.5
D

0.70
52.0
1:04
5.7

59.8
E

0.12
49.7
'1.46

0.3
72,7

E

64,5
E

0.40
56.0
1.00

1.6
57.4

E

0,63
16.4
0.48.

1.2
9;0

A
9,7

A

0.05
0:08
10.9
0.37

0.1
4.2

A

0¡53
49.0
1.00

1.7
50.7

D

0.99
19.6
1,00
17.0
36..6

D
37.3

D

' :a,rr:,1. i!.j t.r'r:!:,{-¡.f

HCM Average Control Delay
FICM Volume to Capacity ratio
Actuated Cycle Length (s)
lntersection Capacity Uti lization
Analysis Period (min)
c Critical Lane Group

HCM Level of Service

Sum of lost time (s)
ICU Level of Service

31.0
0.87

120.0
92.4o/o

15

c

12.0
F

Sherwood Adams Ave N Extension
2030 PM Alternative 4

Synchro 6 Report
Page 2



HCM Signalized lntersection Capacity Analysis
3: HV1/Y 99 & Tualatin-Sherwood DKS Associates

¡ + \{ \\ 1t \t ¿

Lane Configurations
ldeal Flow.(vphpl)
Total Lost time (s)
Lane Util. Factor
Frpb, ped/bikes
Flpb, pedibikes
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted

Ìï
1900

4.0

++t
1900

4.0
0.91
1.00
1.00
1.00
1.00

4988
1.00

4988

t
1900

4.0
1.00
1.00
1.00
0.85
1.00
1524
1.00
1524

H
1900

4.0
0.97
1.00
1.00
1.00
0:95

3303
0.95

3303

+tt
1900

4.0
0,91
1.00
1.00
1.00
1.00

5085
1.00

5085

r
r900

4.0
1.00
1.00
1.00
0.85
1.00

1583
1.00

1583

H
1900

4.0
0.97
1.00
1.00
1.00
0.95
3502
0.95

3502

++
1900

4.0
*0.75

1.00
1.00
1.00
1.00

2767
1.00

2767

¡f
1900

4.0
1.00
0.97
1.00
0.85
1.00

1 507
1.00

1507

Ìì
1900

4.0
0.97
1.00
1.00
1.00
0.95

3127
0;95
3127

t+
1900

4.0
0.95
1.00
1.00
1.00
1.00
3374
1.00

3374

¡f
1900

4.0
1.00
1.00
1.00
0.85
1.00

1553
1.00

1 553

0:97
1.00
r.00
1.00
0.95
3400
0.95
3400Satd. Flow

Volume
Peak-hour factor, PHF
Adj. Flow (vph)
RTOR Reduction (vph)
Lane Group Flow (vph)
Confl. Peds. (#/hr)
Heaw Vehicles (%)

1

0.98
199

0
199

0.98
990

0
990

0.98
454
173
281

0.98
337

0
337

1785
0.98
1821

0
1821

0.98
490
116
374

0.98
633

0
633

0.98
1020

0

0.98
189

68
121

3
4o/o

0.98
194
152
42

4o/o3o/o 4o/o 60/o 6% 2o/o 2o/o 0o/o

1020

3%

0.98 0.98
260 730

00
260 730

3
129/o 7o/o

Turn Type
Frotected Phases
Permitted Phases
Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s)
Vehicle Extension (s)

Prot Perm Prot
15

Perm Prot Perm Prot
38 74

Perm

4
22.0
23.0
0.19

5.0
2.3

2 6

11.1
11.6
0.10

4.5
2.3

42.7
44.2
0.37

5.5
4.7

2
42.7
44.2
0.37

5.5
4.7

16.0
16.5
0.14

4.5
2.3

47.6
49.1

0.41
5.5
4.7

6
47.6
49.1
0.44

5.5
4.7

19.3
20.3
0.17

5.0
2.3

32.0
33.0
0.28

5.0
2.,3

I
32.0
33.0
a,28

5.0
2.3

9,3
10.3
0.09

5.0
2.3

22.O
23.0
0.19

5.0
2.3

Lane Grp Cap (vph)
v/s Ratio Prot
v/s Ratio Perm
v/c Ratio
Uniform Delay, d1

Progression Factor
lncrementalDelay, d2
Delay (s)
Level of Service
Approach Delay (s)
Approach LOS

329 1837
0:06 c0.20

561 454 2081
0.10 c0.36

592 761
c0.18 c0.37

647 298
0.22

648 414 268
0.08

0.60
52.0
0.81

1.4
43.4

D

0.54
29.9
0,61

0.3
18.4

B
24.6

c

0.18
0.50
29.4
0.99

0.8
29.7

c

0,74
49.7
0.98

2.6
51.0

D

0.88
32.6
0.71

2.4
25.6

c
26,9

c

0.24
0.58
27.4
0.50

1.6
15.2

B

1.07
49.8
0.76
50.3
88.3

F

1.34
43.5
0,87

159.1
196.8

F
142.5

F

0.08
0,29
34.3
0:92

0.2
31.7

c

0.97
54.7
1.00
46.5

101.2
F

1.13
48.5
r.00
76.3

124.8
F

105.8
F

0.03
0,'14
40.3
1.00

0.1
40,4

D

HCM Average Control Delay
HCM Volume to Capacity ratio
Actuated Cycle Length (s)
I ntersectisn Capacity Utilization
Analysis Period (min)
c Critical Lane Group

HCM Level of Service

Sum of lost time (s)
ICU Level of Service

68.3
0.99

120.0
90.8%

15

E

12.0
E

Sherwood Adams Ave N Extension
2030 PM Alternative 4

Synchro 6 Report
Page 3



HCM Signalized lntersection Capacity Analysis
4: Tualatin-Sherwood & Shoooino Center DKS Associates

j --) \( <l- \\ t t \t ¿

Lane Configurations $¡ t!- ì +1r Ì 1. ì¡ t I
ldeal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 1,00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.94
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.98 1.00 0.99 1.00 0.90 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0,95 1.00 1.00
Satd. Flow(prot) 3502 3277 1805 3484 1805 1661 1805 1900 1481
Flt Permitted 0.95 1.00 0.95 1.00 0;95 1.00 0.95 1.00 1.00
Satd. Flow(perm) 3502 3277 1805 3484 1805 1661 1805 1900 1481

Volume(vph) 70 1225 190 115 1585 65 135 30 65 55 30 85
Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Adj. Flow (çh) 71 1250 194 117 1617 66 138
RTORReduction(vph) 0 I 0 0 2 0 0
Lane Group Flow (vph) 71 1435 0 117 1681 0 138
Confl. Peds. (#/hr) 4 4 27

56
0

56

3r
58
39

66
0
0

31

0
31

87
82

5
27

2o/aFleaw Vehicles lol¿l Oo/" 8o/" 4o/o O9/" 3o/o 3o/o O?/o 0a/o 4o/o AP/o Qo/o

Turn Type Prot Prot Prot Prot Perm
ProtectedPhases 5 2 1 6 3 8 7 4
Permitted Phases 4
Actuated Green, G (s) 6.5 66.8 12.3 72.3 10.9 12.9 4,1 5.7 5:7
Effective Green, g (s) 8.8 68.7 14.3 74.2 13.6 14.6 6.4 7.4 7.4
Actuated g/C Ratio 0.07 0.57 0.12 0.62 0.11 0.12 0.05 0.06 0.06
Clearance Time (s) 6.3 5.9 6.0 5.9 6.7 5.7 6.3 5.7 5.7
Vehiole.Extension (s) 2.7 3.2 2.7 3.2 2.6 -.1.8 ?,7 1..8 1.8
Lane Grp Cap (vph) 257 1876 215 2'154 205 202 96 117 91
v/s Ratio Prot 0.02 ú.44 0,06 c0.48 c0.08 0.02 0:03 c0.02
v/s Ratio Perm 0.00
v/c Ratio 0.28 0.77 0.54 0.78 0.67 0.19 0,58 0.26 0;06
Uniform Delay, d1 52.6 19.5 49.8 16.9 5l.1 47.4 55.5 53.7 53.0
Progression Factor 0.96 0.54 0.90 0.80 1.00 1.00 1.00 1.00 1.00
lncrementalDelay, d2 0.2 1.3 1.4 1.7 7.8 0.2 7.9 0.4 0.1
Delay (s) 51.0 11.9 46.1 16.2 58.9 47.6 63,4 54.1 53.1
LevelofService D B D B E D E D D
Approach Delay (s) 13.7 17.2 54.2 56.6
ApproachlOS B B D E

HCM Average Control Delay
HCM Volume to Capacity ratio
Actuated Cycle Length (s)
I ntersection Capacity Utilization
Analysis Period (min)
c Critical Lane Group

HCM Level of Service

Sum of lost time (s)
ICU Level of Service

20.0
0.74

120.0
75.4%

15

B

16.0
D

Sherwood Adams Ave N Extension
2030 PM Alternative 4

Synchro 6 Report
Page 4



HCM Unsignalized lntersection Capacity Analysis
5: Tualatin-Shenryood & Baler Way DKS Associates

.r \( \\ 1t \t ¿

Lane Configurations
Sign Control
Grade
Volume (veh/h)
Peak Hour Factor
Hourly flow rate (vph)
Pedestrians
Lane Width (ft)
Walking Speed (fVs)
Percent Blockage
Right turn flare (veh)
Median type
Median storage veh)
Upstream signal(ft)
pX, platoon unblocked
vC, conflieting volume
vC1, stage 1 conf vol
vC2, stage2 confvol
vCu, unblocked vol
tC, single (s)
tC, 2 stage (s)
tF (s)
p0 queue free o/o

cM oapacity (veh/h)

î1'
Free

ÙYo

1170
0.98

1 194
1

12.0
4.0

0

0
0.98

0

0
0.98

0

0
0.98

0

0
0.98

0

15
0.98

15

190
0.98
194

OYo

1,690

0.98
1724

7
12.0
4.0

1

15
0.98

t5

Stop
lYo

0
0.98

0
4

12,0
4.0

0

220
0.98
224

0.68
705

Stop

0
1

12,0
4.0

0

None

0.82
3125

r

0.72
872

f+1.
Free

0%
0

0.98

597 688

None

0.82
3036

0.72
174'l

1640
4.1

2.2
100
288

0.68
1392

1 109
4.2

2.2
100
422

0.82
2173

1192
7.6

2240
6.5

0.82
2562

104
6,9

3.3 3,5
64 100

632 3¿t

1664 2349
7.5 6.5

435
6,9

e3
96

414

3.6
100
1,09

4.0
100
35

4r0
100
30

Volume Left
Volume Right
cSH
Volume to Capaoity
Queue Length 95th (ft)
eontrol Delay (s)
Lane LOS
Approaoh Delay (s)
Approach LOS

0
0

1 700
0.47

0
0.0

0
184

1700
0.35

0
0,0

0
0

'1700

0.68
0

0.0

0.0

0
15

1 700
0.35

0
0.0

0
224
632

0.36
40

13,8
B

13.8
B

0
15

414
0.0,4

3
14,0

B
14.0

B
0.0

Average Delay
I ntersection Capacity Utilization
Analysis Period (min)

ICU Levelof 'Service
1.0

59.5olo
15

B

Sherwood Adams Ave N Extension
2030 PM Altemative 4

Synchro 6 Report
Page 5



HCM Signalized lntersection Capacity Analysis
6: Tualatin-Shenrvood & Adams Ave DKS Associates

j \{ \\ 1t \l ¿

Lane Confìgurations
ldeal Flow (vphpl)
Total Lost time (s)
Lane Util. Factor
Frpb, ped/bikes
Flpb, ped/bikes
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)

Ì +1.
1900 1900

4.0
1.00
1.00
1.00
1.00
0.95
1805
4.14
260

4.0
0.95

1900

li
1900

4.0
1.00
1.00
1.00
1.00
0.95
1805
0.07
136

t1.
1900

4.0
0.95
1.00
1.00
0.99
1.00
3492
1.00

3492

1900
Ì

1900
4.0

1.00
1.00
1,00
1.00
0:95
1805
0:00

0

1.
1900

4.0
1.00
0.99
1.00
0.86
1.00

1609
1.00

1609

1900

r¡
1900

4.0
L00
1.00
1.00
1.00
0.95
1805
0:00

1"
1900

4.0
1.00
1.00
1,.00

0.98
1,00

1860
1.00

1900

1.00
1.00
0.97
1.00

3399
1.00

3399 0 1860
Volume (vph)
Peak-hour factor, PHF
Adj. Flow (vph)
RTOR Reduction (vph)
Lane Group Flow (vph)
Confl. Peds. (#/hr)
Heaw Vehieles (%) 4o/o 0o/o O%

230 115
0.98 0.98
235 11'7

00
0 117
11

ïo/s ge/o

7a
0.98

71

0
71

2
0%

1075
0.98
'|097

15
1332

245
0.98
250

0
0

295
0.98
301

0
30r

1205
0.98
1230

5
1342

2o/o

115
0.98
117

0
0
2

o%

405
0.98
413

0
41.3

15
0.98

15
214
36

90
0.98

92
5

102

0o/o

l5
0.98

15
0
0

o%A9/o 0o/o

Turn Type
Protected Phases
Permitted Phases
Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s)
Vehicle Extension (s)

pm+pt
5
2

54.7
58.7
0.49

6.0
3.0

49.8
51.8
0.43

6.0
3.0

pm+pt
1

6
75,0
77.0
0,64

6.0
3,0

64.1
66.1
0,55

6.0
3,0

I
17.1
19.1
0.16

6.0
3'0

I

8.6
10.6
0.09

6.0
3.0

7
4

18.4
20.4
a.17

6.0
3.0

4

9.9
11.9
0.10

6.0
3.0

2 6
pm+ptpm+pt

3

Lane Grp Cap (vph)
v/s Ratio Prot
v/s Ratio Perm
v/c Ratio
Uniform Delay, d1
Progression Factor
lncrementalDelay, d2
Delay (s)
Level of Service
Approach Dela¡¡ (s)
Approach LOS

216
0.02
0.14
0.33
17.7
0.81

0.7
15.1

B

1467
c0.39

0.91
31.9
0.54

7.0
24.2

c
23.8

c

382
c0.14
0.37
0.79
34.9
'1.26

8.8
52.9

D

1924
0.38

287
o0.23

1.M
50.4
1.00

216.3
266.8

F

142
0.02

307 184
0.06 c0,05

0.70
19.7
0.52

0.9
11.2

B
18.8

B

0.25
51.0
1.00
4.2

55.2
E

187.0
F

0.38
44.2
0.89

0.8
44.1

D

0;55
51.5
0.8e
10.9
56.7

E
48.0

D

HCM Average Control Delay
HCM Volume to Capacíty ratio
Actuated Cycle Length (s)
lntersection Capacity Utilization
Analysis Period (min)
c Critical Lane Group

HCM Level of Service

Sum of lost time (s)
ICU Level of Service

50.5
0.94

120.0
95.39/o

15

D

16.0
F

Sherwood Adams Ave N Extension
2030 PM Alternative 4

Synchro 6 Report
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HCM Signalized lntersection Capacity Analysis
7: Tualatin-Sherwood & Gerda DKS Associates

j
-+, \\¿

Lane Configurations
ldeal Flow (vphpl)
Total Lost time (s)
Lane Util. Faotor
Frt
Flt Protected
Satd. Flow (prot)
Flt'Permitted

l¡
1900

4.0
1.00
1.00
0.95
1517
o.12
194

+1'
1900

4.0
0.95
1.OO

1.00
3528
1.00

3528

1900

l¡
1900

4.0
1.00
1.00
0.95
1787
0.95
1787

f
1900

4.0
1.00
0.85
1.00

1 583
1.00

I 583

++
1900

4.0
0.95
1.00
1.00

3406
1.00

3406Satd. Flow
Volume (vph)
Peak-hour factor, PHF
Adj. Flow (çh)
RTOR Reduction (vph)
Lane Group Flow (vph)

36
0

36
19Yo

0.98
1408

0
1408

60/o

1460
0.98
1490

0
1505

2o/o

0.98
15

0
0

20o/o

199
0

199
1o/o

0.98
117
100
17

2o/o

1

0.98 0.98

Vehicles

Protected Phases
Per,mitted Phases
Actuated Green, G (s)
Effective Gr.een, g (s)
Actuated g/C Ratio
Clearance Time (s)

7
4

94.3
94.3
0.79

4.0
3.0

94.3
94.3
0.79

4,O
3.0

86.1
86.1
0.72

4.0
3.0

6
17.7
17.7
0.15

4,0
3.0

48 6

17.7
17.7
0.15

4.0
3.0Vehicle Extension

v/s Ratio Prot
v/s Ratio Perm
v/c Ratio
Uniform Delay, dl
Progression Factor
lncremental Delay, d2
Delay (s)
Level sf Service
Approach Delay (s)
Appr,oach LOS

c0.41 c0.430.01
0.14
0.r8

6.2
2.97

0,2
18.7

B

c0.11

0.53
4.7

0.88
0,1
4.2

A
4.6

A

0.59
8.4

0.52
0,9
5.2

A
5.2

A

0.75
49.1
1.00
11.5
60.6

E
54.5

D

0,01
0.07
44.1
1.00

0.1
44.2

D

HCM Volume to Capacity ratio
Actuated Cycle Length (s)
lntersection Capacity Utilization
Analysis Feriod (rnin)
c Critical Lane Group

Sum of losttime (s)
ICU Level of Service

0.63
120.0

58.3%
15

12,0
B

Sherwood Adams Ave N Extension
2030 PM Alternative 4

Synchro 6 Report
PageT



HCM Signalized lntersection Capacity Analysis
8: Tualatin-Shenrood & Oregon Street DKS Associates

ì + \{ \\ 1t \t ¿

Lane Configurations
ldeal Flow (vphpl)
Total Lost time (s)
Lane Util. Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted

f¡ tt
1900 1900
4.0 4.0

1.00 0.95
1.00 1.00
0.95 1.00
1805 3471
0.95 1.00
1805 3471

1900 1900
f

1900
4.0

1.00
0.85
r.00

1568
1.00

1 568

T
1900

4.0
r.00
1.00
0.95
1770
'0.08

149

1.
1900

4.0
1.00
0.90
1.00
1710
1.00
1710

1900
t1.

1900
4.0

0:95
1.00
1.00

3539
1.00

3539

*1 ¡r li
1900 1900 1900
4.0 4.O 4.0

1.00 1.00 r.00
1.00 0.85 1.00
0.95 1.00 0.95
1752 1538 1805
0.75 1.00 0,40
1379 1538 766Satd. Flow

(vph) 5 1

Peak-hour factor, PHF 0.98 0.98
Adj. Flow (vph) 5 1173
RTOR Reduction (vph) 0 0
Lane Group Flow (vph) 5 117,3

Heavy Vehiclq! (o/o) 0o/o 4%

460
0.98
469
115
354
3o/o

550
0.98
561

0
56,1

2%

0.98
1301

0
1301

2o/o

0
0.98

0
0
0

0%

0.98
184

0
0

3o/o

0.98 0.98 0.98 0.98
209 26 5 l0
't1 080

1982670
5% 0% Oo/o Oo/o

0
0.98

0
0

1,æ
0o/o

10

Tum T¡¡pe
Protected Phases
Permitted Phases
Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Clearanee TTme,(s)
Vehicle Extension (s)

Prot Perm pm+pt Perm pm+ov Perm
52 1681 4

26884
1.0 50.9 50.9 83.1 83.1 17.9 51.1 17.9 17.9
3,0 52.9 52.9 85.1 86.1 19,9 56.1 19.9 19.9

o.o2 0.44 0.44 0.71 0.71 0.17 0.46 0.17 0.17
6,0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
1.0 2.5 2.5 1.0 2.5 1.0 1.0 1.0 1.0

Lane Grp Cap (vph)
v/s Ratio Prot
v/s Ratio Ferm
v/c Ratio
Uniform Delay, d1
Progression Factor
lncremental Delay, d2
Delay (s)
Levef of Serviee
Approach Delay (s)
Approach LOS

46 1530 691
0.00 c0.34

0.23
0.51
24,2
0.78

0.4
19.3

B

2zg 'vET

0.08
c0.13 0.05
0.80 0.26
48.2 19.9
1.00 1.00
17,2 0.1
65.4 20.0

EC
41.3

D

{:17' z&q
0.00

0:03
0.20
43.2
1.00
0.3

43.5
D

0.'t1
57.2
0.87

0.3
50.1

D

0.77
28,3
0.76

'l.9
23.3

c
22.3

c

581
c0.28
c0.40
0.97
35.2
0.87
23.1
53.7

D

2õï0
0.37

0.52
8;0

0.31
0.5
3.1

A
18.3

B

0.02
41.9
1.00
0:0

41.9
D

42.9
D

Average
HCM Volume to Capacity ratio
Actuated Cycle Length (s)
lntersection Capacity Utilization
Analysis Period (rnin)
c Critical Lane Group

Sum of lost time (s)
ICU Level of Service

.5
0.90

124.0
88.9%

15

8,0
E

Sherwood Adams Ave N Extension
2030 PM Altemative 4

Synchro 6 Report
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HCM Signalized lntersection Capacity Analysis
DKS Associates9: Tualatin-Sherwood & Cioole

j + \b¿
Lane Configurations
ldeal Flow (vphpl)
Total Lost time (s)
Lane Util. Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted

ï
1900

4.0
1.00
1.00
0:95
1736
0.08
r39

t+
1900

4.0
0.95
1.00
r.00

3471
1.00

3471

t1'
1900

4.0
0.95
1.00
1.00

3523
1.00
3523

1900

ri
1900

4.0
1.00
1.00
0.95
1687
0.95
1687

r
1900

4.0
1.00
0.85
1.00

1 583
1.00

1 583Satd. Flow
Volume (vph)
Peak-hour factor, PHF 0
Adj. Flow (vph)
RTOR Reduction (vph)
Lane Group Flow (vph)

5
0.98
1684

1

1724
2o/o

40
0.98

41
0
0

60/o

0.98
1'79

0
179
7o/o

0.98
184

19
165
2o/o

.98 0.98
5 1383
00
5 1383

4% 4o/oH Vehicles

Protected Phases
Permitted Phases
Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Clearance Time'(s)

pm+pt
5
2

90.9
92.9
0.77

6.0
2.0

prn+ov

90.9
92.9
0.77

6.0
2.5

80.0
82.0
0.68

6.0
2.5

17.1
19.1
0.16

6.0
2.5

5
4

22.0
26.0
0.22

6.0
2.0

26 4

Vehicle Extension

v/s Ratio Prot
v/s Ratio Perm
v/c Ratio
Uniform Delay, d1
Progression Factor
lncrementalDelay, d2
Delay (s)
Level of Service
Approach Delay (s)
Approach tOS

0.00 c0.40 c0.49
0.02
0.03 0.51 0.72
9.4 5,1 11,8

0.15 0.10 1.00
0.0 0.5 1.0
1.5 1.0 12J
AAB

1.0 12.7
AB

c0.11 0.02
0;08
0.42
40,5
1.00
0.3

40.7
D

0.67
47.4
1.00
5'5

52.9
D

46.8
D

t,,:.,, ; ':! ,

HCM
HCM Volume to Capacity ratio
Actuated Cycle Length (s)
lntersection Capacity Utilization
Analysis Period (min)
c Critical Lane Group

Sum of lost time (s)
ICU Level of Service

1 B
0.70

120.0
64.7o/o

15

12.0
c

Sherwood Adams Ave N Extension
2030 PM Alternative 4

Synchro 6 Report
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HCM Unsignalized lntersection Capacity Analysis
10: Cipole & Galbreath DKS Associates

\{ \ì{-

Lane Configurations
Sign Control
Grade
Volume (veh/h)
Peak Hour Factor
l-lourly flow rate (çh)
Pedestrians
Lane Width (ft)
Walking Speed (fUs)
Percent Blockage
Right turn flare (veh)
Median t¡¡pe
Median storage veh)
Upstream signal(ft)
pX, platoon unblocked
vC, conflicting.volume
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol
tG, single (s)
tC, 2 stage (s)
tF (s)
p0 queue free o/o

cM cqpacity (veh/h)

1.
Free

Oo/o

325
0.90
361

145
0.90
161

50
0.90

56

.1
Free

0%
285

0.90
3i,17

Y
Stop

0%
25

0.90
28

50
0.90

56

522

522
4.1

2,2
95

1034

None

869 M2

869 442
6.4 6.2

3.5 3.3
91 91

306 618

Volume Left
Volume Right
cSH
Volume to Capacity
Queue Length 95th (ft)
Control Delay (s)
Lane LOS
Approach Delay (s)
Approach LOS

0
16,f

1700
0.3r

0
0,0

56
0

1034
0.05

4
1.8

A
1.8

28
56

461
0.18

16
14.5

B
14.5

B
0,0

Average Delay
lntersection Capacity Utilization
Analysis Period (min)

ICU Levelof SeMce
1.9

58.2o/o

15
B

Sherwood Adams Ave N Extension
2030 PM Alternative 4

Synchro 6 Report
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HCM Signalized lntersection Capacity Analysis
DKS Associates11: Edy Road & HWY 99

\-r\ ¡ ¡.n \ ( \ /4 Ll Þ

Lane Confìgurations
ldeal Flow (vphpl)
Total Lost time (s)
Lane Util. Factor
Frt
Flt Frotected
Satd. Flow (prot)
Flt Pennitted

Ì
1900

3.2
1.00
1.00
0.95
1787
0.95
1787

+
1900

f
1900

3.2
1.00
0.85
1.00

1599
1.00

1599

ri
1900

3.2
0.95
1.00
0.95
1698
0,95
1698

.1
1900

3.2
0.95
1.00
1.00
1763
1.00
1763

t+1-
1900

3.2
0:91
0.99
1.00
4902
1.00

4902

1900

li
1900

3.2
1.00
1.00
0.95
1787
0.95
1787

tt1.
1900

3.2
0.91
1.00
1.00

5075
1.00

5075

1900
fl

1900 1900

3.2
1.00
1.00
1.00

1881
1.00

1881

3.2
1.00
0.85
r.00

1553
1.00

1553

3.2
1.00
1.00
0.95
1770
0.95
1770Satd. Flow

(vph)
Peak-hour factor, PHF
AdJ. Flow (vph)
RTOR Reduction (vph)
Lane Group Flow (vph)

215
0.95
226

0
226
1o/o

345

363
0

363
1o/o

140
0.95
147
117
30

1o/o

3 5

332
0

304
1o/o

0.95
289

0
317
2o/o

0.95
184
155
29

4%

11

0.95
11,6

0
116
2%

0.95
1 553

7
,t651

5%

100
0.95
105

0
0

2o/o

0.95
358

0
358
1o/o

0.95
2347

1

2378
2%

0.95
32

0
0

2%

1

0.950.95

Vehicles

Protected Phases
Fennitted Fhases
Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Cleamnce Tirne (s)

77 88 52 16

11.0
12.8
0.11

5.0
2.3

11.0
12.8
0.11

5.0
2.3

7
11.0
12.8
0.11

5.0
2.3

17.0
18.8
0.16

5.0
2.3

17.0
18.8
0.16

5.0
2.3

I
17.0
18,8
0.16

5,0
2.3

10.8
12.1
0.10

4.5
2.3

49.8
52.1
0.43

5.5
4.7

22.2
23.5
0.20

4.5
2.3

61.2
63.5
0.53

5.5
4.7Vehicle Extension

Gap
v/s Ratio Prot
v/s Ratio Perm
v/c Ratio
Uniform Dela , d1

Progression Factor
lncrementalDelay, d2
Delay (s)
Level of Service
Approach Delay (s)
Approach LOS

0.13 c0.19 0.18 c0.18

1.14 1.15
50;6 50.6
1.00 1.00
99.3 100.4

149.9 151.0
FF

126.1
F

0.07 c0.34 c0.20 c0.47

1.18
53,6
1.00

123.2
176.8

F

1.81
53.6
1.00

381.8
435.4

F
278.8

F

0.02
0.18
48.8
1.00
0.3

8:02
0.12
43.5
1.00
0.1

43.6
D

0.65
51.9
1.00

7:0
58.9

E

0.78
29:0
1.00
2.1

31.1
c

32.9
c

1.02
ß.2
0.89
39:3
82.3

F

0.89
25.0
0.89

2.4
24.6

c
32.1

c

49.1
D

HCM Volume to Capacity ratio
Actuated eyde Length (s)
lntersection Capacity Utilization
Analysis Period (min)
c Critical Lane Group

of

Surn of lost'time (s)
ICU Level of Service

1.08
120,0

97.3o/o

15

16.0
F

Sherwood Adams Ave N Extension
2030 PM Alternative 4

Synchro 6 Report
Page 1 1



Alternative 5



HCM Sign alized lntersection Capacity Analysis
1: HV1/Y 99 & Cipole DKS Associates

j -+ \{ \\ t t \l ¿

Lane Configurations
ldeal Flow (vphpl)
Total Lost time (s)
Lane Util. Factor
Frpb, ped/bikes
Flpb, pedibikes
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted

li
1900

4.0
1.00
1.00
1.00
1.00
0.96
1770
0.95
1770

t1'
1900

4.0
0.95
1.00
1.00
0.98
1.00

3344
1.00

3344

1900
\

1900
4.0

1.00
1.00
1.00
1.00
0.95
1736
0.95
1736

+1-
1900

4.0
0.95
1.00
1.00
1.00
1:0O

3538
1.00

3538

.{t
1900

4.0
1.00
1.00
1.00
0.99
0.96
1763
0.52
948

.1*
1900

4.0
1.00
1.00
1.00
0.99
0.99
1834
0.95
1760

19001900 1900 1900 1900

Satd. Flow
Volume
Peak-hour factor, PHF
Adj. Flow (vph)
RTOR Reduction (vph)
Lane Group Flow (çh)
Confl. Peds. (#/hr)

0.98
36

0
0

0.98
15
0
0

15
0.98

15
0

15

0.98
1250

6
1387

144
0.98
143

0
0
1

0.98
2107

0
2112

0.98
332

0
0

0.98
1,5

3
380

0.98
128

0
128

1

0.98
5
0
0

0.98 0.98
20 163
o2
0 196

Vehi
Turn Type
Protected Phases
Permitted Phases
Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s)

Prot
4

Prot
15

Perm

8

Perm

4
2 6 I

fs)

2.6
3.1

0.02
4.5
,2.3

61.7
63.7
0;50

6.0
4'8

1,3.0

13.5
0.11

4.5
2.3

72.1
74.1
0.59

6.0
48

35.2
37.2
0,29

6.0
2.5

35,2
37.2
0.29

6.0
2.5Vehicle

Lane Grp Cap (vph)
v/s Ratio Prot
v/s Ratio Perm
v/c Ratio
Uniform Delay, d1

Progression Factor
lncremental Delay, d2
Delay (s)
Level of Service
Approach Delay (s)
Approach LOS

43
0.01

0.35
60.7
1.00
2.8

63.5
E

1685
0.41

185 2074
c0,07 c0.60

279 518

0.82
26.6
1.00

3.8
30.3

c
30.7

c

0.69
54.4
1.00

9.4
63;8

E

1.02
26.2
1.00
24.5
50.6

D
51.4

D

c0.40
1.36
44.6
1.'00

184.6
229.2

F

229.2
F

0.11
0.38
35.4
1.00
0.3

35.8
D

35.8
D

HCM Average Control Delay
l-lCM Volume to Capacity ratio
Actuated Cycle Length (s)
I ntersection Capacity Utilization
Analysis Period (min)
c Critical Lane Group

HCM Level of Service

Sum of lost time (s)
lCU Level of Service

59.9
1.13

126.4
105.3%

15

E

12.0
G

Sherwood Adams Ave N Extension
2030 PM Alternative 5

Synchro 6 Report
Page 1



HCM Signalized lntersection Capacity Analysis
2: Adams Ave & HWY 99 DKS Associates

-'I \{ \\ 1t \l ¿

Lane Configurations
ldeal Flow (vphpl)
Total Lost time (s)
Lane Util. Factor
Frpb, ped/bikes
Flpb, ped/bikes
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted

l1-
900 1900 1900

lìt
1900

4.0
0.97
1.00
1.00
1.00
0.95

3433
0.95

3433

1.
1900

4.0
1.00
1.00
1.00
0.85
1.00

I 555
1.00

1 555

1900
I

1900
4.0

1.00
1.00
1.00
1.00
0.95
1805
0.95
1805

I
1900

4.0
1.00
1.00
1.00
1.00
0.95
1719
0.95
1719

+1'
1900

4.0
0.95
1.00
1.00
1.00
1.00

3534
1.00

3534

1,900
tt ¡f

1900 1900
4.O

1.00
1.00
1.00
1.00
0.95

1 805
0.95
1805

4.0
1.00
0.98
1.00
0.87
1.00
1625
r.00
1625

4.0
0.95
1.00
1.00
1.00
1.00

3438
f .00

3438

4.0
1.00
1.00
r..00
0.85
1.00

I 583
r.00

1583Satd. Flow
ume

Peak-hour factor, PHF
Adj, Flow (vph)
RTOR Reduction (vph)
Lane Group Flow (vph)
Confl. Peds. (#/hr)
Heaw Vehicles l%)

255
.98 0.98
265
034

267

Oo/o o%

0.98
36

0
0
1

Oo/"

0.98
276

0
2V6

I
2o/"

5
0.98

5
151

22

65
0.98
168

0
0

0.98
121,9

0
1219

0.98
179
77

fiz

0.98
158

0
1,58

0.98
2301

0

0.98
20

0
0
1

Oo/o

1

0 0.98
31

0
31

,l

O9/o3% íYo 2% 5o/o

2321

2o/o

Turn Type
Protected Fhases
Permitted Phases
Actuated Green, G (s)
Effective Green, g (s)
Actuated glC Ratio
Clearance Time (s)
Vehicle Extension lsì

53
Prot

7
Prot

12.6
12.6
0.10

4.0
30

Prot Perm Prot
4

4.6
6.6

0,06
6.0
25

I 2 16

7.0
7.0

0.06
4.0
3.0

10.2
12.2
0.10

6.0
2.5

4.6
5.1

0¡04
4.5
2.3

66¿
68.2
o.57

6.0
4.8

2
64.2
68.2
0.57

6.0
4.8

16,1
16.6
0,14

4.5
2^3

77.7
79.7
0:66

6.0
4.:8

Lane Grp Cap (vph)
v/s Ratio Prot
v/s Ratio Perm
v/c Ratio
Uniform Delay, d1
Progression Factor
lncremental Delay, d2
Delay (s)
Level of Service
Approaeh Delay (s)
Approach LOS

105
c0.01

0.25
54.0
1.00

1.2
55.2

E

89
0;00

0,08
53.8
1.00
0.3

54.1
D

54.5
D

360
a0.08

0.77
52.3
1.04

9.1
63.4

E

158
0.01

1954
o0.35

77
0.02

900 238 2347
0,09' c0.66

0.14
49.1
1.52
0.3

74.8
E

67.8
E

0,40
56.0
0.99

1.6
56.7

E

0.ô2
17.3
0.45

1.2
9,0

A
9.7

A

0.06
0.11
11.9
0.53

0.2
6,6

A

0.66
49.1
r.00

5.8
54.9

D

0.99
19.7
1.00
16.1
35.8

D
37.0

D

HCM Average Control Delay
HCM Volume to Capacity ratio
Actuated Cycle Length (s)
I ntersection Capacity utilization
Analysis Period (min)
c Critical Lane Group

HCM Level of Service

Sum of lost time (s)
ICU Level of Serviee

31.6
0.87

120.0
93.4e/o

15

c

12.0
F

Sherwood Adams Ave N Extension
2030 PM Alternative 5

Synchro 6 Report
Page2



HCM Signalized lntersection Capacity Analysis
3: HWY 99 & Tualatin-Sherwood DKS Associates

i \{ \\ t t \l ¿{-

Lane Configurations
ldeal Flow (Whpl)
Total Lost time (s)
Lane Util. Factor
Frpb, ped/bikes
Flpb, ped/bikes
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted

Ìt¡
1900

4.0
0.97
1.00
1.00
1.00
0.95
3400
0.95

3400

+tt
1900

4.0
0.91
1.00
1.00
1.00
1.00

4988
1.00

4988

f
1900

4.0
1.00
1.00
1.00
0.85
1.00
1524
1.00
1524

$
1900

4.0
0.97
1.00
1.00
1.00
0,95

3303
0.95

3303

1900

5085
1.00

5085

f
1900

4.0
1:00
1.00
1.00
0.85
1.00

1583
1.00

1 583

tt
1900

4.0
0:97
1.00
1.00
1.00
0.95
3s02
0.95
3502

1t
1900

4.0
*0.75

1.00
1.00
1.00
1.00

2767
1.00

2767

t
1900

4.0
1.00
0.97
1.00
0.85
1.00

1507
r.00
1507

4.0
0.97
1.00
1.00
1.00
0.95
3127
0.95
3127

f+
1900

4.0
0:95
1.00
1.00
1.00
1.00

3374
1.00

3374

I
1900

4.0
1.00
1.00
1.00
0.85
1.00

1 553
1.00

1 553

ril
1900

+++

4.0
0.91
1.00
1.00
1.00
1.00

Satd. Flow
Volume
Peak-hour factor, PHF
Adj. Flow (çh)
RTOR Reduction (vph)
Lane Group Flow (vph)
Confl. Peds. (#/hr)
Heaw Vehicles (%) 3% 4o/o 6To 60/o

0.98
199

0
199

0.98
1005

0
1005

0.98
M4
't73
2V1

0.98
337

0
3'37

0.98
1816

0
1816

2o/o

0.98
490
115
375

0.98
633

0
633

0.98
1026

0
1026

0.98
745

0
745

0.98
189
152
37

2o/o Oo/o 3Yo

0.98 0.98
199 260
720

127 260
33

4e/o 12o/o 7o/o 4o/o

Turn Type
Protected Phases
Permitted Phases
Actuated Gr,een, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s)

Perm Prot Perm ProtProt
5 16 38

Perm

I
32.0
33.0
0.28

5.0

Prot
7

9.3
10.3
0.09

5.0

Perm

11.1
11.6
0.10

4.5
2.3

2
42.7
44.2
0.37

5.5
4.7

16.0
16.5
0.14

4.5
2.3

47.6
49.1
0.41

5.5

6
47.6
49.1
0.41

5.5

19.3
20.3
0.17

5.0

32.0
33.0
0.28

5.0

4

22.0
23.0
0.19

5.0

4
22.0
23.0
0.19

5.0

2

42.7
44.2
0.37

5.5
4.7

Lane Grp Cap (vph)
v/s Ratio Prot
v/s Ratio Perm
v/c Ratio
Uniform Delay, d1

Progression Factor
lncrementalDelay, d2
Delay (s)
Level of Service
Approach Delay (s)
Approach LOS

329
0.06

0.60
52.0
0.80

1.4
43.1

D

1837
c0.20

561

0.18
0.48
29.1
0.97

0.7
29.0

c

454
0,10

0.74
49.7
0.98

2.5
51.2

D

2081
c0.36

648 414

0.08
0,31
34.4
0.92

0.2
31,8

c

268
0.08

0.97
54.7
1.00
46.5

101.2
F

647
0.22

1.15
48.5
r.00
85.1

133,6
F

111.8
F

298

0.02
0.1:2
40.2
1.00

0.1
40.3

D

592 761
c0.18 c0.37

0.55
30.0
0.60

0.3
18.4

B
24.2

c

0.87
32.6
0.72

2.3
25.9

c
27.2

c

0.24
0.58
27.4
0,51

1.6
15.5

B

1.07
49.8
0,76
50.0
88.0

F

1.35
43.5
0.85

162.4
199.3

F
143.5

F

HCM Average Control Delay
HCM Volume to Capacity ratio
Actuated Cycle Length (s)
I ntersection Capacity Utilization
Analysis Period (min)
c Critical Lane Group

HCM Level of Service

Sum of lost time (s)
ICU Level of Serviee

69.7
1.00

120.0
912Yo

15

E

12.0
F

Sherwood Adams Ave N Extension
2030 PM Alternative 5
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HCM Signalized lntersection Capacity Analysis
4: Tualatin-Sherwood & Shoooino Center DKS Associates

j \{ <l- \a 1t \l ¿

Lane Configurations lli 11r I tÈ ri 1r I t f
ldeal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Faetor 0.97 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Fçb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.94
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt. 1.00 0.98 1.00 0.99 1.00 0.90 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow(prot) 3502 3277 1805 3484 1805 1661 1805 1900 1481
Flt Permitted 0.95 1.00 0,95 1.00 0.95 1.00 0.95 1.00 1.00
S?td.Flow(perm) 3502 3277 1805 3484 1805 1661 1805 1900 1481

volume(vph) 70 1235 190 125 1605 0S 140 30 65 55 '35 
80

Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Adj, Flow (vph) 71 1260 194 128 1638 66 143 31 66 56 36 B2
RTORReduction(vph) 0 I 0 0 2 0 0 58 0 0 O 77
Lane Group Flow (vph) 71 1446 0 128 '1702 0 143 39 0 56 36 5
Confl. Peds. (#/hr) 4 4 27 27
HeaYyYe!túcleç("/") Q% 8"/" 4% Q?/p ?"1p 3v!e 0% 0"/" 4o/" 9% 9% 2%
Turn Type Prot Prot Prot Prot Perm
ProtectedPhases 5 2 1 6 3 I 7 4
Permitted Phases 4
Actuated Gr.een, G (s) 6.5 67.1 11.9 72.2 10.9 13.1 4.0 5.8 5.8
Effective Green, g (s) 8.8 69.0 13.9 74.1 13.6 14.8 6.3 7.5 7.5
Actr,¡ated g/C Ratio 0.07 0,57 0.12 0,62 0.11 0,12 0.05 0.06 0,06
Clearance Time (s) 6.3 5.9 6.0 5.9 6.7 5.7 6.3 5.7 5.7
Vehicle Extension (s) 2.7 3.2 2.7 3,2 2-6 1..8. ?.7 1..8 1.8
Lane Grp Cap (vph) 257 1884 209 2151 205 205 95 119 93
v/s Ratio Frot 0.02 a0.44 0'.07 c0.49 c0.08 0.02 0.03 c0.02
v/s Ratio Perm 0.00
v/c Ratio 0,28 0.77 0.61 0.79 0.70 0.19 0.59 0.30 0,06
Uniform Delay, d1 52.6 19.4 50.5 17.2 5'1.2 47.2 55.6 53.8 52.9
Frogression Factor 0.95 0.56 0,89 0.79 1.00 1.00 1.00 1.00 1.00
lncremenlalDelay, d2 0.2 1.3 2.6 1.7 9.3 0.2 8.1 0.5 0.1
Delay (s) 50.1 12.1 47.5 15.3 60.5 47.4 63.7 54.3 53.0
LevelofService D B D B E D E D D
Approach Delay (s) 13.8 17.6 55.2 56.7
ApproachLOS B B E E

HCM Average Control Delay
HCM Volume to Capaoity ratio
Actuated Cycle Length (s)
I ntersection Capacity Utilization
Analysis Period (min)
c Critical Lane Group

HCM Level of Service

Sum of lost time (s)
IGU Level of Serviee

20.3
0.75

120.0
76.'lo/o

15

c

r6.0
D

Sherwood Adams Ave N Extension
2030 PM Altemative 5

Synchro 6 Report
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HCM Unsignalized lntersection Capacity Analysis
5: Tualatin-S herwood & Baler Wav DKS Associates

j \{ \\ t Ì \t ¿{-+

Lane Configurations
Sign Control
Grade
Volume (veh/h)
Peak Hour Factor
Hour'{y flow rate (vph)
Pedestrians
Lane \Mdth (ft)
Walking Speed (fUs)

Percent Blockage
Right turn flare (veh)
Median type
Median storage veh)
Upstream signal(ft)
pX, platoon unblocked
vC, conflicting volume
vC1, stage 1 confvol
vC2, stage 2 conf vol
vCu, unblocked vol
tC, single (s)
tC,2 stage (s)
tF (s)
p0 queue free o/o

cM capaeity (veh/h)

0
0.98

0

0.71
1771

1677
4.1

2.2
100
274

t1-
Free

OYo

1175
0.98
11,99

1

12.0
4.0

0

190
0.98
194

+1-
Free

o%
1720
0.98
1755

7

12.0
4.0

1

15
0.98

15

Stop
0o/o

0
0.98

0
4

12.0
4.0

0

230
0.98
235

15
0.98

15

0.71
887

I I

0
0.98

0

0
0.98

0

0
0.98

0

Stop
0o/o

0
0.98

597 688

None

0.83
3071

0
1

12.0
4.0

0

None

0.83
3161

0.68
1397

1113
4.2

2.2
100
418

0.83
2194

0.68
747

0.83
2605

1174
7.6

3,6
100
112

2236
6.5

4:0
100
35

100
6.9

1672
7.5

2344
6;5

3.3 3.5
63 100

633 33

428

4.0 3.3
100 96
30 4.'10

6.9

11

Volume Left
Volume Ríght
cSH
Volume to Oapaoity
Queue Length 95th (ft)
Control Delay (s)
Lane LOS
Approach Delay (s)
Approach LOS

0
0

1 700
0.47

0
0,,0

0
194

1700
0.35

0
0.0

0
0

1700
0.69

0
0.0

0,0

0
15

1700
0.35

0
0.0

0
23:5

633
0.37

43
M.A

B
't4.0

B

0
15

410
0.04

3
14.1

B
14.1

B
0.0

Average Delay
lntersection Capacity Utilization
Analysis Period (min)

ICU Level of Service
1.0

60.2%
15

B

Sherwood Adams Ave N Extension
2030 PM Alternative 5
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HCM Signalized lntersection Capacity Analysis
6: Tualatin-Shenvood & Adams Ave DKS Associates

j
-+ \{ \\ 1r \t ¿

Lane Configurations
ldeal Flow (vphpl)
Total Lost time (s)
Lane Util. Factor
Frpb, ped/bikes
Flpb, ped/bikes
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)

+1'
1900 1900

4.0
0.95
1.00
1.00
0.97
1.00

3402
1.00

3402

+1'
1900 1900

4.0

1.00
1.00
0.99
1.00
3492
L00

3492

I
1900

4.0
1.00
1.00
1.00
1.00
0.95
1805
0.13
238

I
1900

4.0
1.00
1.00
1.00
1.00
0:95
1805
0.07
135

ï
1900

4.0
1.00
1.00
1.00
1.00
0.95

1 805
0,00

0

1'
1900

4.0
1.00
0.99
1.00
0.87
1.00

1628
1;00
1628

1900
I

1'900
4.0

1.00
1.00
1.00
1.00
0.95
1805
0.00

0

1.
1900

4.0
1.00
1.00
1.00
0.98
1.00

1 860
1.00

1860

1900

0,95

Volume (vph)
Peak-hour factor, PHF
Adj. Flow (vph)
RTOR Reduction (vph)
Lane Group Flow (vph)
Confl. Peds. (#/hr)

80
0.98

82
0

82
2

0o/o

1090
0.98
1112

14
1338

235
0.98
240

0
0

290
0.98
296

0
296

0o/o

1230
0.98
1255

5
1372

120
0.98
122

0
0
2

0o/o

410
0.98
418

0
4',t8

30
0.98

31

203
52

90
0.98

92
t

102

220 120
0.98 0.98
224 1;22

00
0 122
11

15
0.98

15
0
0

%
Turn Type
Protected Phases
Permitted Phases
Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s)
Vehiele Extensíon (s)

pm+pt
4o/o O%

2
pm+pt

1

6
74.7
76.7
0.64

6.0
3.0

pm+pt
3
I

17.2
19.2
0.16

6.0
3,0

pm+pt
7
4

18:0
20.0
0,17

6.0
3.0

5
2

55.0
59.0
0.49

6.0
3,0

50.1
52.1
0.43
6.0
3.0

63.8
65.8
0.55

6.0
3.0

I

9.3
't 1.3
0,09

6.0
3'0

10.1
12.1
0.10

6.0
3.0

6 4

Lane Grp Cap (vph)
v/s Ratio Prot
v/s Ratio Perm
v/c Ratio
Uniform Delay, d1

Progression Factor
lncrementalDelay, d2
Deiay (s)
Level of Service
Approach Dela¡¡ (s)
Approach LOS

207
0.02
0.17
0'40
18.1
1.07

1.0
20.4

c

1477
c0.39

373
c0.14
0.37
0.79
35.1
1.31
9.4

55.2
E

1915
0.39

289
c0.23

153
0.03

301 188
0.07 c0.05

0,91
31.7
0.53

6.9
23.5

c
23.3

c

0.72
20.2
0.53

1.1

11.8
B

19.5
B

1.45
50.4
1.00

219.3
269.7

F

0:34
50.9
1,00
6.0

56;8
E

189,1
F

0,41
44.7
0;95

0.8
43.1

D

0.54
51.3
0.94

9.8
58.2

E

50.2
D

HCM Average Control Delay
HCM Volume to Gapacity ratio
Actuated Cycle Length (s)
lntersection eapacity Uti lization
Analysis Period (min)
c Critical Lane Group

HCM Level of Service

Sum of lost time (s)
ICU Level of Service

51.1
0.94

120.0
95.4o/o

l5

D

16.0
F

Sherwood Adams Ave N Extension
2030 PM Alternative 5

Synchro 6 Report
Page 6



HCM Signalized lntersection Capacity Analysis
DKS Associates7: Tualatin-Sherwood & Gerda

i \\¿

Lane Configurations
ldeal Flow (vphpl)
Total Lost time (s)
Lane Util. Faetor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted

\
1900

4.0
1.00
1.00
0.95
1517
0.12
188

ff
1900

4.0
0.95
1.00
1.00

3406
1.00

3406

+f'
1900

4.0
0.95
1.00
1.00
3532
1.00

3532

1900

ìl
1900

4.O

1.00
1.00
0.95
1787
0.95
1787

f
1900

4.0
1.00
0.85
1.00

1583
1.00

1 583Satd. Flow

Peak-hour factor, PHF
Adj. Flow (vph)
RTOR Reduction (vph)
Lane Group Flow (vph)

35
0.98

36
0

36
190/o

0.98
1418

0
1418

60/o

1485
0.98
1515

0
1525

2o/o

0.98
10

0
0

2Ùo/o

0.98
199

0
199
1%

11

0.98
1'17
100

17
2%

1 0

Vehicles

Protected Phases
Peirnitted Fhases
Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Clearance Tirne (s)

pm+pt
7
4

94.3
94.3
0.79

4,0
3,0

94.3
94.3
0.79

4.0
3.0

86.1
86.1
0.72

4,0
3.0

48 6

17.7
17.7
0.15

4.0
3.0

6
17.7
1V.7
0.15

4.0
3.0Vehicle Extension s

v/s Ratio Prot
v/s Ratio Ferm
v/c Ratio
Uniform Delay, d1

Progression Factor
lncremental Delay, d2
Delay (s)
Level.of Service
Approach Delay (s)
Approach LOS

c0.42 c0.430.01
0.14
0.19

6,4
2.96

0.2
19.2

B

c0.11

0.53
4.7

0.86
0.1
4.1

A
4.5

A

0.60
8.4

0.50
0.9
5.1

A
5.1

A

0.75
49.1
1.00
11.5
60.6

E
54.5

E)

0,01
0.07
M.1
1.00
0.1

44.2
D

HCM Volume to Capacity ratio
Actuated Cycle Length (s)
lntersection Capacity Utilization
Analysis Period (min)
c Critical Lane Group

Sum of lost time (s)
ICU Level of Service

0.63
120.0

58.8%
15

12.0
B

Sherwood Adams Ave N Extension
2030 PM Alternative 5

Synchro 6 Report
Page 7



HCM Signalized lntersection Capacity Analysis
8: Tualatin-Sh erwood & Oreoon Street DKS Associates

-l --+ \( <t- \\ 1Ì \t ¿

Lane Configurations
ldealFlow (vphpl)
Total Lost time (s)
Lane Util. Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)

|¡
1900

4.0
1.00
1.00
0.95

1 805
0,95
r805

if
1900

4.0
1.00
0.85
1.00

1 568
1.00

1 568

-1

1900
4.0

1.00
1.00
0.95
1752
0.75
1379

f
1900

4.0
f .00
0.85
1.00

1538
1.00

1 538

ìi
1900

4.0
1.00
1.00
0.95
1805
0.39
750

1*
1900

4.0
1.00
0.90
1.00
1710
1.00
1710

1900
I +1-

'1900 1900 1900 1900
ft

1900
4.0

0,95
1.00
1.00

3471
1.00

3471

4.0
1.00
1.00
0,95
1770
0.08
151

4.O

0.95
1.00
1.00

3539
1.00

3539
Volume (vph)
Peak-hour factor, PHF
Adj. Flow (vph)
RTOR Reduction (vph)
Lane Group Flow (vph)
Heavy Vehicles (%)

5
0.98

5
0
5

0o/o

1155
0.98
1179

0
1179

4o/o

1290
0.98
1316

0
1316

2o/o

185
0.98
189

0
0

3%

0
0.98

0
0

189
0o/o

215
0.98
21s

11

208
5o/o

460 550
0.98 0.98
469 561
115 0
354 56r
3o/o 2o/o

0
0.98

0
0
0

0
25

0.98
26

0
26

0%

510
.98 0.98
510
80
70

0o/o O%0o/o

rum lype
Protected Phases
Perrnitted Phases
Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Clearanee Tirne (s)

Prot P.fn+Pt
1

6
82.8
84.8
0.71

6.0
1.0

Perm

I

pm+ov
1

I
51.5
55.5
0.46

6.0
1.0

Perin

4
18.2
20.2
0.17

6.O
1.0

Ferm

1.0
3.0

0.02
6.0
1.0

50.5
52.5
0.44

6.0
2.5

2
50.5
52.5
0.44

6.0
2.5

52 6

82.8
84.8
0.71

6.0
2.5

8

18.2
20.2
0.17

6.0
1.0

4

18.2
20.2
0.17

610

1.0Vehicle Extension

v/s Ratio Prot
ù/s Ratio Perm
v/c Ratio
Unifor,rn Delay, d1
Progression Factor
lncrernentalDelay, d2
Delay (s)
Level of Service
Approach Delay (s)
Approach LOS

I
0.00 c0.34

0.11
57.2
0.87

0.3
50.2

D

0.78
28.7
0.76

2.1
23.9

c
22.9

c

0.23
0.52
24,5
0.80
0.4

19.9
B

c0.14
0.81
48.1
1.00
1'8.4

66.5
E

41.5
D

0.03
0.21
4Í1,0
1.00
0.3

43.3
D

0.02
44.7
r.00
0:0

41.7
D

42.7
D

c0.28
c0.40
0.96
35.1
0.85
22.5
52.4

D

0.37

0.53
8.2

0.31
0.6
3.1

A
17.8

B

0.08
0.06
0.27
19.8
1.00

0.1
19.9

B

0.00

HCM Volume to Capacity ratio
Actuated Cycle Length (s)
lntersection Capacity Utilization
Analysis Period (min)
c Critícal Lane Group

Sum of lost time (s)
ICU Level of Service

0.90
120,0

89.3%
15

8,0
E

Shenrvood Adams Ave N Extension
2030 PM Alternative 5

Synchro 6 Report
Page I



HCM Signalized lntersection Capacity Analysis
9: Tualatin-Sherwood & Cipole DKS Associates

Ft, \L¿
Lane Configurations
ldeal Flow (vphpl)
Total Lost time (s)
Lane Util. Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Per'mitted

fi
1900

r
1900

4.0
1.00
0.85
1,00
1583
1.00

1 583

fî +1' rl
1.900 1900 1900 1900

4.0
0.95
1.00
1.00

3471
1.00

3471

4.0
0.95
1.00
r.00

3523
r.00

3523

4.0
1.00
1.00
0;95
1687
0.95
1687Satd. Flow

Volume
Peak-hour factor, PHF
Adj. Flow (çh)
RTOR Reduction (vph)
Lane Group Flow (vph)

0.98 0.98
1398

0
1398

4o/o

0.98
1694

1

1734
2o/o

40
0.98

41

0
0

6%

165
0.98
168

0
168
7%

0.98
179

19
160
2%

0
0
0

o/oVehicles

Protected Phases
Permitted Phases
Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Clearenoe Tfme (s)

4
pm+ov

5
2

26 5
4

21.2
25.2
0.21

6.O
2.0

4

91.7
93.7
0.78

6,0
2.5

80.8
82,8
0.69

6.0
2.5

16.3
18.3
0.15

6.0
2.5Vehicle Extension S

Lane
v/s Ratio Prot
v/s Ratio Perm
v/c Ratio
Uniform Delay, d1

Progression Factor
lncrernentalDelay, d2
Delay (s)
Level of Service
Approach Delay (s)
Approach LOS

c0.40 c0.49

0.52
4.8

0.10
0.5
1.0

A
1.0

A

0.71
11.4
1.00
0.9

12.3
B

12.3
B

0.ô5
47.9
1.00

5.2
53.1

D
47.0

D

c0.10 0.02
0.08
0.42
41,0
r.00
0.3

41.3
D

Average
HCM Volume to Capacity ratio
Actuated Cycle Length (s)
lntersection Capacity Utilization
Analysis Per,iod (rnin)
c Critical Lane Group

Level

Sum of lost time (s)
ICU Level of Service

0.70
120.0

64.7o/o

15

12.0
c

Sherwood Adams Ave N Extension
2030 PM Altemative 5

Synchro 6 Report
Page 9



HCM Unsignalized lntersection Capacity Analysis
10: Cipole & Galbreath DKS Associates

\{ \t<l-+

Lane Conflgurations
Sign Control
Grade
Volume (veh/h)
Peak Hour Factor
Hourly flow rate (vph)
Pedestrians
Lane Width (ft)
Walking Speed (fUs)
Percent Blockage
Right turn flare (veh)
Median type
Median storage veh)
Upstream signal,(fi)
pX, platoon unblocked
vC, conflioting volume
vC1, stage 1 conf vol
vC2, stage 2 oonfvol
vCu, unblocked vol
tC, single (s)
tC,2 stage (s)
tF (s)
p0 queue free o/o

cM capacity (vehlh)

50
0.90

56

50
0.90

56

It
Free

0%
310

0.90
344

150
0.90
167

-1
Free

0o/o

29A
0.90
322

Y
Stop

0To

15
0.90

17

51'1

511
4.1

2.2
95

1044

3.3
91

629

None

861 428

428
6.2

3.5
95

310

861
6.4

Volume Left
Volume Right
cSH
Volume to Capaeitf
Queue Length 95th (ft)
ControlDelay (s)
Lane LOS
Approach Delay (s)
Approach LOS

0
167

1700
0.30

0
0:0

0.0

56
0

1044
0;05

4
1.8

A
1.8

17
56

508
0,14

12
13.3

B
13.3

B

Average Delay
lntersection Gapacity Utilization
Analysis Period (min)

lCu Level of Service
1.7

57.4o/o

15
B

Sherwood Adams Ave N Extension
2030 PM Altemative 5

Synchro 6 Report
Page 10



HCM Signalized lntersection Capacity Analysis
11: Edy Road & HWY 99 DKS Associates

\-r\¡rF\\()Íq(/Þ

Lane Configurations
ldealFlow (Whpl)
Total Lost time (s)
Lane Util. Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted

ìl
1900

3.2
1.00
1.00
0.95
1787
0.95
1787

t
1900

3.2
1.00
1.00
1.00

1881
1.00

1881

I
1900

3.2
1.00
0.85
1.00

1 599
1.00

1 599

I
1900

3.2
0.95
1.00
0.95
1698
0.95

1 698

.1
1900

3.2
0.95
1.00
1.00
1763
1.00
't763

f
1900

3.2
1.00
0.85
1.00

1553
1.00

1 553

I'i

1900
3.2

1.00
1.00
0.95
1770
0.95
1770

+f1'
1900

3.2
0.91
0.99
1.00

4900
1.00

4900

1900

li
1900

3.2
1.00
1.00
0.95
1787
0.95
1787

1900
tt1.
1900

3.2
0.91
1.00
1.00

5077
1.00

5077Satd. Flow
Volume (vph)
Peak-hour factor, PHF
Adj. Flow (vph)
RTOR Reduction (vph)
Lane Group Flow (vph)

0
0.95
221

0
221
1%

0.95
379

0
379
1o/o

135
0.95
142
108
34

1o/o

315
0.95
332

0
304
1o/o

0.95
289

0
317
2%

180
0.95
189
159
30

4o/o

0.95
116

0
116
2o/o

1490
0.95
1568

7
1,672

5%

105
0.95
111

0
0

2%

0.95
358

0

0.95
2UV

1

2372
2%

0.95
26

0
0

2o/o

358
1o/oVehicles

77
¡t

I 52 16Protected Phases
Permitted Fhases
Actuated Green, G (s)
Effeotive Green, g (s)
Actuated g/C Ratio
Clearanee Time,(s)

11.0
12,ß
0.1r

5.0
2.3

11.0
12.8
0.11

5.0
2.3

7
11.0
12.8
0.11

5.0
2.3

17.0
18:8
0.16

5.0
2.3

8
17.0
1'8.8
0.16

5:0
2.3

10.8
12.1
0.10

415
2.3

50.2
52.5
0.44

5,5
4.7

21.8
23.1
0.19
4.5
2.3

61.2
63.5
0.53
5'5
4.7

I

17.0
18.8
0.16

5.0
2.3Vehicle Extension s

v/s Ratio Prot
v/s Ratio Perm
v/c Ratio
Uniform Delay, d'l
Progression Factor
lncremental Ðelay, d2
Delay (s)
Level of Service
Approach Delay (s)
Approaeh LOS

0.12 c0.20 0.18 c0.18 0.07 c0.34 c0.20 c0.47

1.16
53.6
1.00

113.8
167.4

F

1.89
53.6
1.00

416.7
470.3

F
299.5

F

71

0.02
0.20
48,9
1.00
0.3

49.3
D

1.14
50.6
1.00
99.3

149.9
F

1.15
50.6
1.00

100.4
151.0

F
125.6

F

0.02
0.12
43.5
1.00
0.1

43.6
D

0.65
51.9
1.00
7.0

58.9
E

0.78
28.8
1.00
2.1

30.9
c

32.8
c

1.04
ß.4
0.89
M,9
88.0

F

0.88
25.0
0.88

2.4
24.4

c
32.8

c

HCM Volume to Capacity ratio
Actuated Cycle Length (s)
lntersection Capacity Utilization
Analysis Period (min)
c Critical Lane Group

Sum of lost time (s)
ICU Level of Service

1.09
120.0

98.2o/o

1'5

16.0
F

Sherwood Adams Ave N Extension
2030 PM Alternative 5

Synchro 6 Report
Page 1 1
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fit Sunrrt'rþ Anul¡1o;n Ô'{f

MITIGE - A1T. 1 Tue May 5, 2OO9 t6236¡44 Pâge l"-1

Level of Servíce CompuLation Report
2000 HCM Operatione MeLhod (Eulure Volume Alternative)

*******************t************************t********tr*****************t********

rntersecLion #1 Hwy ggI,\I,/Edy Road
***********************************tt********************************************

Cycle (sec) : !2O Critical Vol./Cap. (X): 1'010
Loss Time (sec) r 16 Average Delay (sec/veh) : 63,6
Optimal Cycie: I80 Level Of Service: E

*****************:l**************************************************************

Street Name: Hw)f 99W ËdY Road
Approachr North Bound south Bound East Bound west Bound
Movement: L - T - R L - T - R IJ - T - R t - T - R

-l-----ll---------
Control-: Proeeceed Protected
Righls:
Min, Green:
Y+R:
Iraneg !

Include Include
oo

4.0 4.0 4.
r-02L0

0000000000
o 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

102L0 10L011100I-

ll---------------ll
Split Phase

Include

208 336 ]-4',t
1.00 1. 00 1.00 l"
208 336 r47

Sp lt Phä.se
Include

269
00 1..00

269
0

0

269
1 .00
0 .95

283
0

283
1 ,00
1 .00

2.83

Volume Module:
Báse Vol¡ L11
Growth Adj r 1,00
Inlbial Bse: 111
Added Vol: 0

PâsserByvol: 0
Init,ial Fut: 111
User Àdj r 1.00
PHF Adj ; 0.95
PllF Volumer ]-L?
R.educL Vol: 0

Reduced VoL: LL7
PcE Adj: 1'00
MLF Adj : 1,00
Fl,nalVolune: LL?

Saturation
Sat,/Lane r

Àdjuetrnenb r

LAnqS:
Final Sat, :

Capacity Ànal"yeis Module:
Vot,/Sat: 0.07 0.31 0.31
Cri"L Moves r

GreenlCycle r

Volume/cap:
Uniform Del:
IncremnLDel:
InibQueuDel:
Delay Àdj:
Delal¡/veh:
User De1Ãdj:
Ãdj Del/Veh:
LOS by Mover
gCIq2kAvgQ:

'J"470

I .00
L470

0
0

L470
1.00
0 .95
L547

0
1547
1.O0
1 .00
t547

103
r..00

103
0
0

103
1. 00
0 ,95

108
0

108
1.00
1 .00

r.08

2]-75
i..00
2l7s

o
0

2L7s
1.00
0.95
2289

0
2289
1. 00
L .00
2289.

40
1.00

40
0

0
40

L.00
0 .9s

42
0

34s
1. 00
o. 95

363
0

363
1.00
1.00

363

169
1.00
t69

0

0

169
t .00
0 .95
178

0
178

L.00
1.00

L78

338
1. 00

338
0

0

338
1.00
0. 95

356
0

356
1".00
1 .00

356

345

0 .43

0

0
t47

1. 00
0.9s

155
0

0.19
0.52

0 .11

0 .18

00
00

208 336
r..00 L .00

.95
354

0

345
0
0

0.95 0
2,79

0
2L9

1.00 1

1.00 I
2t9

42
1.00
1.00

42

354 155
, oo 1.00
,00 1. oo
354 L55

Module ¡

L900 xgoo L900 1900 1900 L900
o. 90 0.94 0.94 0.93 0.98 0.98
1. OO 2.80 O.20 L.00 2.95 0.05
L?1"8 5020 352 1769 5469 101

t--------------- I l---------------
1 787 1881 1599

il--------r---"-- l l

r"900 1
0.94 0
r..00 1

900
oÒ

.00

0.
1.
49
38

0

.0
,6
.0

19
0.
1.

44
1
0

00 1900 1
84 0.95 0
00 t.rz 0

900
.95
-88

1900
0 .83
l_.00

2036 1,587 1583

o.20 0.42 0.42 0.12 0.1.9 0.10 0.18 0.18

0.
0.
55
70

0
1.

]-26
1.

]26

0 .31
1.01-
4t.7
24 .8
0.0

1.00
66 .5
1.00
66 .5

E
27

*r***

0.20
1.01"
48 .1
50.6
0.0

1. 00
98.7
1. 00
98. ?

F
L9

0 .43
0.97
33 .1
11 .4
0.0

L.00
44 ,5
1.00
44.5

D

34

44.5
:-.00
44.5

D

34

0.19
0.66
45 .3
4.8
0.0

1 .00
50.1
1.00
50.1

D

I

1.00
45 .6
1.00
45.6

D
6

L,00
a7,6

r
L7

1.00
50 .7

D
1

07
9',l
.6

.0
00

00
A

F
7

***
.3L
.01
1.7

0
1

2

L.00
66 .5
l-.00
66 .5

18
01
,4

.0
001

o.97
33 .1
TL.4
0.0

1.00

00
.6
F

L7

****
0 .19
1.01
48 .8
50 .8
0,0

r-.00
99.6
1.00
99 .6

F
19

****
0. r.8
1 .01
49 .4
38.2
0.0

1. 00
87.6 87.6
L,
a7

0 .64
45. I
4.8
0.q

1.00
50.7

4
0

I
0

E
2't

Traffix 8.0.0715 (c) 200S Dowling AÊsoc. Licensed tÕ DKg ASSOC., PORTLAND, OR



Fn, Senslt¡,','r-!, Aaal'ys:t t.lf
MITIG8 . À1T 2 Tue May 5, 2009 L6:37:07 Page L-1

Level Of Service CompuLâtion Report
2000 HCM Operations Method (Future Volume Alf:ernabive)********************************************************************************

Intersection #l- H!'¡y 99W/Edy Road
* * * * * * * * * * * * * * * * * * * * * * * * +* ** * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * *
Cycle (sec): 120 Critical Vo1,/Cap. (X): 0.998
Lo€s Time (sec): t6 Average Delay (seclveh) t 62,L
Optinal Cycle: 180 Leve1 Of Servj.ce¡ E********************************************************************************
Sereet Name:
Approach:
Movemenl:

Cont.rol:
Rights;
Min. Green:
Y+R:
Lanes:

VoLume Module:
Base Vol I 113
Growth Adj: 1,00
Inibial Bse: LL3
Added VoL: 0
PaFserByvol: 0
Initial FUL: LL3
{Iser Adj : L.00
ÞHF Àdj : 0.95
PHF Volume: 119
Reduct Vol: 0
Reduced Vol I 119
PCE Adj : 1,00
Mi,F Adj : 1.00
FinalVolume: 119

Hvry 99w
Nôfth Bound South Bound

l,-T-RL-T-R
I --------------- | r ---------------

P¡otected Protected
fncl-ude Include

Edy Road
Éast. Bou¡d hteat, Bound

L-T-R
il --------------- l l

Sp1it Phase
Include

t T R.

Sp1{l Phase
Include

0
4.0 4
11

0
4.0

0
4.0

0
4.0

0
4.0

0
4.0 44

000
4.0 4.O 4.0
102L0

00 o

00 0
001l-02L0 10101

-- l --------------- il ll
1468
1 .00
L4 68

0

0
r.468
1.00
0. 9s
r.545

0
1545
1. 00
L.00
1545

2224
1.00
2224

0
0

2224
1.00
0. 95
234L

0
2341
L.00
1. 00
234]'

28
0
0

28
L .00
0 .95

29
0

29
1.00
L.00

29

0

0
2L3
.00
.95
224

0
224
.00
.00
224

352
0

352
1.00
1 .00

352

t02
1 .00

102
0

0

LA2
1 .00
0 .95

r.07
0

10?
1 .00
L .00

10?

337
1 .00
337

0

0
337

1. 00
0. 95
355

0
355

:..00
1..00

3s5

0
0

334
1,00

L44
I .00
L44

0
0

L44
1.00
0 .95
t52

0
752

r..00
r..00

L52
-----l

310
1. 00

3L0
0

0
310

1. 00
0;95

326
0

326
L.00
1. O0

326

2'.74
1 .00

2:14
0
0

274
1 .00
0.95

288
0

288
1 .00
I .00

288

1"69

L.00
169

0
0

169
L.00
0.9s

17Ê
0

178
1.00
1.00

1?B

28
1 .00

2]-3 334
1_. 00 L.00
2L3 334

I
0.95

I
t-

Saturabl-on Flow Module:
Sat/Lane: L900 1900 1900
Adjuetmenb: 0.90 0.94 0.94
Lanes: L.00 2.8L 0.L9
Final Sat.: L?l^8 5023 349

9893
9001900 1

0
2

190Q
0 .98
0 .04

69

1900 1900 1900 190t 1900 1900
0.94 0.99 0.84 0.95 o .95 0.83
1.00 L.00 r..00 r_.06 0 . 94 1.00
1?87 1881 1599 7s2s t't}z L583

il--------- il---------------t
0.09 0.17 0 .17 0.1L

****
0.19
0.51

0. L7 0 .17
1.00
49 .8

0
t
L

00 96
769 5s06

Capacity
Vo1/Sab:
Ciib Moves:
Green/Cl¡sle:
Volume,/Cap:
Uniform Del-:
IncremntDel:
InibQueuDel:
Delay Adj:
Delay/veh:
UÉer DelAdj:
AdjDel/veh:
LOS by Move:
HCM2kAvgQ:

{s MÖdule:
0 .0? 0.3t- 0 .31

****
20 0.43 0.43

0.07
0.97
55 .6
7L.9
0.0

1 .00
L27,5

0.31
r_. 00

0 .3L
r..00
41 .5
2r..5
0.0

1.00
53.0
1,00
63 .0

E
27

0.44
0 .97
33 ,0
1"2.L
0.0

1.00
45.1
L.00
45.1

Ð
34

0
*
0
1

4
4

1

o -44
o,97
33 .0
L2.t
0.0

1. 00
45.1

***
.20
.00
7.9
7,O
0.0

45

0 .13 0 .19
****

0.19 0.19
0.67 1.00
45 .3 4&.'7
5.2 47 .2
0.0 0.0

1.00 1.00
50.5 96.0
1.00 L.00
50.5 96.0

DF
918

0.17
0 .66
46.6

6',.0
0.0

1.00
52 .6
1. 00
52 .6

Þ

1 .00
49.8
35.6
o,0

1..00
85 .4
1.00
85-4

F
16

43 ,8
1.4
0.0

41.5
21.5
0.0

00
.2
00
,2
D
6

1. 00
63 .0
1.00
63.0

E
.27

94
00
,9

35.6
0.0

1.00
85 .4
1.00
8s.4

F
16

1
L2

.00
7.5

F
I

L
9

.00 L.00
4.9 45.L

FD
18 34

1

Tr:affix 8.0.0?15 (c) 2008 Dowlirig A6soc. Licensed t'o DKS A,SSOC., PORTLj\ND. OR
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Level" Of Service Comp¡¡tatÍon Report

2000 HCM operauions Met.hod (ruture volume Ä.lternative)
********************************i************************************t **********
InterseqÈion #1 Hi,ùy 99W,/Edy Road
***********************************.********.***********************************.**
Ctrclê (sec) ¡ t20 critical vo1./Cap. (xi: 1'01s
Loss Time (eec): 76 Àverage Delay (sec/veh) : 65.1
optimal Cycle: 180 Level of Service: E
*********rr**********************************************************************
Street Name: Hwy 99Iû EdY Road
Approach: North Bound South Bound East Bound VtêsL Bound
lrlovemenL: L - T - R L - T - R L - T - R L - T - R

il--------- l t---------------l
Splib Phase Split Phase

Include Incl-ude
000000

4 .0 4.0 4.O 4.0 4 .O 4. û
1010111001

0
4,0

0

0
4.0

0

Conbrol:
Rlghts I

Min. Green;
Y+R:
Lanes:
------'-----l
Volune Module:
Base Vol r 111
Growth Adj r 1.00
Initlal Bse: 111
Added Vo1: O

FasserByvö1: d
Inlbíal Fut: 111
Ùser Adj ¡ L.00
PI{F Adj: 0.95
PHF voluûe t 1.L7
Reduct VoL: 0
Reduced Vol: ]-L7
PCE Adj: 1.00
ML,F Àdj : 1.00
FlnalVoluine¡ tL7
--r-;------

SatüraElon
sat/Irâne:
Adjus-bment:
Lanes:
FinaL Sat,:

-t--
F1o\',

Protected
Inctrudê

00
4.O 4.0
1021

Module:

Pro.becled
Include

2224
L.00 I
2224

0

0
2224
1.00 1

o.95 0
234J.

00
4.0 4.0
1021

0
72
01
01

L4Ê2
1.00
].482

0
0

L482
1, oo
0 .95
1s60

0
l_560
1 .0r0
1".00
L560

103
1- O0

103
o
o

103
r..0Q
0.95

108
0

108
1,00
1.00

108

339
1.00

339
0

0

339
r.. 00
0.9s

357

3L6
1.00

3 1"6

0

0

3L6
L .00
0.95

333
0

33¡
1.00
1.00

333

35
1.0
1.0

1
1

32
00
32

0
0

32
00
95
34

0
34
00
00
34

208
1.00

208
0

0

208
1 .00
0.95

2L9
0

219,
1- 00
L. O0

2L9

3s0
L.00

350
0
0

350
1 .00
0. 95

368
0

368
r".00
1 .00

36S

L40
1 .00

L40
o
0

140
r. .00
0 .9s

L47
o

1.47
L,00
:..00

L47

1599

274
1.00

274
0

0
274

L .00
0 .95

2Ê8
0

288
1. O0

1 .00
2:88

L74
r" .00

L'|4
0

s
t74

1 .00
0 .95

183
0

183
r..00
1.00

183

r.900
0 .83
1.00
L5â3

190,0 1900
0 .90 0,94
1.00 2.81
L71"8 5023

357 2341

1900 L900 1900
0.93 0.98 0.98
1.00 2.96 0.04
l-769 5496 79

ir----------*----ttt r

0.20 0.43
****
o-20 0.44
1.01 0.98
48.1 33.3

0
341
,00
.0o

.5

.0
00
.9
o0
.9
D

1 900
0.94
0. 19

349

1900
0.99
1.00
1881

1900
0.94
1 .00
L787

19
0.
1.

00
g+
00

t 900 1900
0.95 0.95
L.0? 0.93
L943 1684

-----"------t
Capacity ¡$alysis
Vol,/SaL. 0 .07
CríL Moves:
Green/qycle; 0 ,07
volume/Cap: 0.98
ürriform De1: 55.7
IncremntDel: 75,3
InttQueuDel: 0.0
Delay AdJ : 1.00
De1-ay/Veh; 131.1
user DelAdj: L.00
AdJDel/vêh: r-31.r.
LoS by Mover F
HCM2kAvgQ: I

M9du1e I

0.3,1 0 .31
****
0.31 0 .31"
1.01 1.01
4r.6 4L.6
25.9 25 .9
0,0 0.0

1.00 1.00
67.5 67 ,5
1.00 1.00
67.5 67 .5

EE
27 27

0.43 0.12 0.20 0 0.1,? 0.L?
****

L.00 1 . o0
90.0 90.0

FF
L7 L7

0.44
0.98
33 .3
t-3 .5
0.o

i-.00
46.9
1 .00
46.9

D

35

*
0
L
4
51.

0

44 .5
3.9
0.0

0.19
0 .63

***
.19
.0t

.09

.L9

.48
3.0
L.2
0-0
.00
4.2
,00
4.2

D
5

o.72

0. r.7
0 .69

I

0

0
4

0 .17 0.17
1.0L 1.01
49 .9 49.9
40.1 40.1
o.0 0 .0

51.8
0.0

1.00
99.8
1.00
99 .8

F
19

r.3
0

1.
46
-t.
46

4
o
0

46.9
7.2
0.0

1. 00
54.1
l_,00
s4 .1

D
B

1.00 1.00 1
48.4 99.4 4
L.00 1.00 l"
48.4 99.4 4

DF
819

1.00 1.00
90.0 90.0

35

Traffíx 8.0.071"5 (c) 2OOS Dowling êÊsoc. I¡lcensed to DKS ASSOC., PORTLAND, OR
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Level Of Service Computabion Repcirt
2000 HCM operâlions Method (Fu¿ure Volume Àlternative)

****************************************************************************t***
lntersecLion #1 Hwy 99W/Edy Road
********************************************************************************
gycle (sec) t !20 critical vol,/cap. (x): 1.010
l,oss Time (sec) : 16 Average Delay (sec/veh) ¡ 64,"1
Optimal Cycl-er L80 Level Of ServÍce: E
* * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * *.* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
Street Name.:
Approach I

Movement:
- r --------------- il

Control: Protected
Rights; Include
Mln.Green: 0 0 0
Y+R: 4.0 4 .0 4.0
Lanes: 1 0 2 I 0

-l-------.-------ll
Volurne Module:
Base Vol t 7L2 ]-476 tO2
GrowLh Adj: 1.00 l-.00 1.00
Initlal Bser tt2 I4't6 t02
AddedVol: O 0 0
PasserByvol: 0 0 0
Initlal Fut¡ ]Lz L476 1"o2
Uoer Adj: L.00 l-.00 1.00
PHF Àdj : 0 .9s 0. 9s 0.95
PHF Volume: 118 1554 107
Reduct Vol: 0 0 0
Reduced VoL: 11-8 L554 107
PCE ÀdJ . 1.00 1.00 1.00
MLFAdj¡ 1".00 1.00 1.o.0
FinalVolume: l"L8 L554 LO1

Sat/tane r

Adjustmenu:
Lanes:
Fina1 Sat. ¡

1900 l_900
0.90 0.94
1.00 2.81
1718 5025

Hv¡y 99W
North Bound South Bound

L-T"RI,-T-R

Edy Road
Easb Bound lfest Bound

I¡-T-RL-T-Rr--------- il---------------l
Split Phase Spllt Phase

Include fnclude
000000

4.0 4.0 4.A 4.O 4.0 4.0
r.0101"11001

il------*-* l t---------------l

Protected
1udê
00
0 4.0

t-0

0.19

0. 19
1.01.
48.5
49.8
0.0

0 .66
44.8
4.8
0.0

0,31-
1. 01
4L.6
24.6

ïnc
0

.4 .0 4.
102

338
t.o0

338
0

0

33A
r. .00
0.95
356

0
356

1, 00
1.00

3s6

2229
L.00
2229

0
0

2229
1. 00
0.95
2346

0
2346
1.00
1. OO

2346

32
x. qQ

32
0
0

32
L.00
0 .95

34
0

3+
1.00
1.00

34

216 347 140
L.00 1. q0 1.00
2L6 347 1"40

000
000

2]-6 347 140
1.00 1.00 1.00
0.95 0.95 0.95
227 365 t47

000
227 365 747

1.00 1,00 1-.00
L.00 1.00 1".00
227 36s L47

| --------------- l

0 .09

0 .19
0.48

1.00 1,00
49.6 98.3
1-00 1.00

3L4 274 ].73
1.OO 1.00 1.00
314 274 173

000
000

3r.4 274 r.73
1.00 1.00 1.00
0.9s 0.95 0.95
331 288 182

000
331 288 182

1.00 1.00 1 ,00
L,00 1.00 L.00
3¡1 288 L82

t---------------l
1900
0. 94
0.19

347

1900
0 .98
0 .04

79

1900 1900
0.93 0.98
1,00 2.96
L769 5496

r_900 1900 1900 L900 1900 1900
0.94 0,99 0.84 0.9s 0.95 0.83
L.00 1.00 l" .00 1.07 0 . 93 1 .00
1787 1881 r.599 1937 L690 1583

ll---.----- ll-- ------------l
0.17 0.17 0.12

Capaclby Analysis Module I

Vol/Sat:
Crí! Moves:
creen/cyc1ê:
Volume/Cap:
Uniforrn Del" ¡

IncremntDel 1

InibQueuÞe1:
Del-ay .àdj:
Delay/Veh¡
Usei DelAdj:
AdjDel,/veh:
LOS by MoVe:
I{cM2kAvæ;

0.07

0.07
0. 98
55.?
75.7
0.0

L .00
131,4

l_.00
t-3L.4

F
I

0.3L
****
0 .31
1.0L
41.6
24.6
0.0

1.00
66.2
1.00
66.2

E
27

4.44
0. 98
33 .4
14. o

Ò.0
1. Q0
47;3
r-.00
47 .3

D
3s

0.3L 0.20 0.43 0.43 0.13
****
0 ,20
r-.01
48 .0
50 .4
0.0

x.00
98 .5
r-.00
98 .5

F
19

0.0
1.00
66.2
1.00
66.2

E
27

o.44
0.98
33,4
l_4 .0
0.0

1.00
47,3
1 .00

43.L
L.2
0.0

1,.00
44,3
1 .00
44.3

D

5

0. L9

****
0,1? o,17
1.0L t ,01

o .17
0 .68
46.8

7,O
0.o

L .00
53 .8
1 .00
53 .8

D
I

49.9 49.9
38.8 38.8
0.0 0.0

r..00 1 .00

88.? 88.7
FF

ï7 L7

88 .7 AA.7
1-.00 1.o0

ò

D
9

9B4947.3
D

35

.3
F

L9

Traffix 8,0.0?15 (c) 20Og DowLing Assoc. Lícensed to DKS Assoc.. pORTLAND, OR
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Level Of Service Computabion Report
2000HcMoperationsMeEhod(FutureVolumeÀIbe¡nalivê)

******************************************************************t*************
IntersecLion #1 Hv¡Y sgw/Pdy Road
*******************!t***iit*******************************************************

cycle(sec).12oCrit1ce1voI./cap.(x):1.025
r,ãss time (sec) : 16 Avexagie Delay (sec/veh) 1 67 '4
opLimal Cycle: f8O Level Of Service: E

****************************{É*********************************************L*****

Street Name:
Approachi
Movement:

Hvry 99w EdY Road
North Bound South Bound EasL Bound WeÊt Bound

L-T-R IJ-T-R IJ-T-R L-T-R
ll---------------ll

Frolected
Include

il
Control-:
R.lghts:
Min. Green:
Y+R,:
Laneg:

Probected
Tnclude

o0
.o 4.0

021

Split Þhase
Include

split Pha6e
Include

4
1

0
4.0

0

4.0
1

0
4.0

0 o210

0

4.0
1Q

0

4.0
00

4.O 4 .0
00L

00
4.0 4. 0
101

0
4.0
11

lt il ll
Volume Module:
Base Vol: i1l
Growth AdJ: 1.00
Initial Bse ¡ L1l
Addéd Vol; 0

FasserByvol: 0

Ini,tial Fut: L11
Uaer Adj ¡ 1'00
PHF Adj : 0.95
Ptr{F Volume: LL1
Rêduct Vol; 0

Reduced Vo1 : 1l-?
PCE Adj r tr-.00
MLF AdJ: 1.00
FfnalVolume: 117

26 208 362
1.00 x.00 1.00

362
0
0

362
1 ,00
0.95

381
0

381
1".00
1.00

381

144
0

L44
1.00
r".00

]-44

L.00
0.95

191
0

191
1.00
1.00

191

1900
0.83
r-,00
Ls83

1489
1.00
L489

0
0

14 89
1.00
0. 95
L567

0
r,56?
1.00
1.00
a567

L03
1_.00

r.03
0

0

103
1.00
0 .95

108
0

108
1.00
L.00

108

340
1 .00

340
0
0

340
1.00
0 .95

358
0

358
1.00
1.00

358

2228
1.00
2228

0

o
2228
L .00
0.95
2345

0

2345
1,00
1.00
2345

2'.t5
1 .00

275
0
0

275
1 .00
0 .9.5

2Q9
0

289
1 ,00
L .00

289

26
0

a
26

x.00
0. 95

27
0

208
1.00
0.95
2!9

0
2L9

1.00
1.00

2L9

L3',l
1. 00

137
0
0

311
1.00

3 1.7
0
0

317
L .00
0.95

334
0

334
1. 00
1.00

334

1.81
1 .00

181
0

0

208
0
0

1.00 1
47.4

D
B

L37
t_. 00
0.95

18r.

1
1

2'l
00
00
27

gaturaÈion Module:
sag/Lane: 1900 1900 1900
Adjustftent: 0.90 0.94 0'94
Lanes! 1.O0 2.81 0.19
Final sat. r 1718 5025 348

-t-----,---
Capacity Analysis Module :

1,900 1900 19
0.93 0.98 0.
1.00 2.9? 0.
:.769 5511,

0 .3:- 0.20 0 ,43 0 .
* ***

0.30 0,20 0.43

1.00 1.00
103.0 48 i4
1.00 1.00

r.03 .0 48 .4
FD

r-9 35

00 19oO 1900 1900
98 0.94 0.99 0.84
03 t .00 1.00 I.00
64 1787 1881 L599
-- I l--------------- I I

tr900 L900
0,95 0 .9s
r-.07 0.93
]-942 L6B5

vol/sat: 0.07
Crit Moves:
Green/Cycle: 0.07
volune,/Cap: 0 . 98
úniform Del: 55,8
IncremntDel z 77 .4
InitQueuDel: 0.0
Delay Adj i 1.00
Dé]a:f/Veh: 133.2
User DelAdj: 1.00
AiljDel,/Veh: !33 .2
f,OS by Move r F
HCM2kAvgQ: I

0.3L
****
0.30
x.03
47.7
29 .O
0.0

1. 00

43 0.12 0.20 0.09 0.1.7 0.L7 0.12
*.*** ****

0.20 0,20
0.62 1.030 ,98

33 .6
t4.7
0.0

0 .43
0.98
33 .6
L4.7
0.0

t -00
48.4
r .00

44.0 48
3 .,4 53
0.0 0

1 .00 1.
47-4 r

L .00
93 .1
1 .00
93 .1

F
77

1

00
,7
E

28

1 .00
93 .1
1.00
93 .1

F
L7

1.03
4!;7
29.ç
0.0

L.00
70,7
L.00
70.7

E
2B

1.03
48.2
s4.B
0.0

0 .20
0.46
42.5
1.0
0.0

1 .00
43 .5
1.0o
1t3 .5

D
5

.1
?

.0
00
0L
00

49.9 49.9

0. 17 0 .17
1.03 L.03

43 .1 43 .1
0 .0 0.0

0,17
o.72
47,3

9.1
0.0

1.00
56.4
1.00
56.4

E
I

70
J-.
70 48.4

D

35

101
F

20
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TECHN¡CAL MEMORANDUM

Ben Austin, P.E., Harper Houf Peterson Righellis

DKS Associates Sherwood Adams Avenue North Concept Plan

Preferred Concept Alternative Analysis
May 18,2009

Page I of7

P08232-000

TO:

FROM: Chris Maciejewski, P.E.
France Campbell, E.I.T.

DATE: May 18,2009

SUBJECT: Sherwood Adams Avenue North Concept Plan
Transportation Tech Memo #3: Preferred Concept Alternative Analysis

The purpose of this memorandum is to review the transportation performance of the preferred

land use altemative created for the Sherwood Adams Avenue North Concept Plan. The first two
sections of this memorandum discuss compliance of the Preferred Altemative with City
functional classification and access spacing standards. The final three sections discuss the traffic
impacts of the Preferred Alternative, including land use and trip generation, study area

operations analysis, and recommended mitigation measures. The traffic impact analysis for the
preferred land use addresses long term issues (to address TPR' requirements) utilizing a forecast
year of2030.

Fu nctional Classification
Highway 99W is classified as a statewide highway in the Oregon Highway Plan2 and a principle
arterial in the City of Sherwood Transportation Plan (TSP)'. The City's TSP identifies Tualatin-
Sherwood Road, Sherwood Boulevard, and Oregon Street as arterials and Edy Road, Gerda

Lane, and Adams Avenue as collectors. The proposed Adams Avenue North Extension is
classified as a collector in the Preferred Concept Plan Alternative, which is consistent with the
City's adopted TSP.

Access Spacing Review
The functional classification establishes the access spacing standards for transportation facilities.
Along the proposed Adams Avenue North extension, a collector roadway, access spacing should
be a minimum of 100 feet and a maximum of 400 feet3. In addition, access should be limited
within the influence area of other intersections (i.e., not allowing full access near Tualatin-
Sherwood Road or Highway 99W where vehicle queues would block the access). ln the
Preferred Altemative, access along Adams Avenue can be designed to meet the minimum

rTransportation Planning Rule, Oregon DLCD, http://www.oregon.gov/ODOT/TD/TP/TPR.shtml
2 1999 Or"gon Highway Plan,OregonDepartment of Transportation, January 2006.
3 City of Sherwood Transportation System Plan,Preparcd by DKS Associates, March 2005.
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spacing standard. Maximum spacing standards may not be met along the PGE substation and the
UGB boundary where land would not develop and access is not needed.

Land Use and Trip Generat¡on
The land use for the Altemative 1 and the Preferred Alternative were evaluated to determine the
traffic impacts for the plan area. The Concept Plan development areas are displayed in Figure I
and the corresponding land use assumptions for the Preferred Altemative are shown in Tables I
and2. The BPAÆGE transmission easement and the PGE facility were assumed to be used as a
public facility, open space or parking to support the developable areas with no potential for
generating significant additional future motor vehicle traffic. Alternative 1 assumes that the land
within the study area fully develops according to the existing zoning. A portion of the Concept
Plan area east of the proposed Adams Avenue North extension (Area C in Figure 1) is currently
outside of the City limit and is zoned for rural density. Therefore, Altemative I did not include
development in the portion of the Concept Plan area outside of the City limits. The total new PM
peak hour trips generated by the Preferred Concept Plan Alternative are approximately 300 hips.

To determine the impact of rczoning the study area, the amount of motor vehicle fiaffic
generated by Altemative I and the Preferred Altemative was determined. Trip was
estimated based on rates provided by the Institute of Transportation (ITE) for similar
land use types (e.g. light industrial, restaurants, retail uses, and office uses). Table 2 lists the
estimated PM peak hour trips for Alternative 1 and the Preferred Alternative. Pass-by tri¡s5 are
also listed in Table 2 and the total new trips account for the estimated pass-by trips. The total
number of new trips was used to verify that the City's 43 trips per net developable acre CAP6
was not exceeded in any of the Concept Plan development areas shown in Figure 1 for the
alternatives. Any locations exceeding the City's trip CAP were scaled down to conformance.

o-Trip G"nerotíon Manual, 8'h Edítion,Institute of Transportation Engineers, 2008.
t-Trip G"neration Handbook, 2nd Edition,Institute of TrànsportationÞngineers,2004.
6 

City of Sherwood Municipal Code Chapter 16.108.070 (CAP), Section D4.



D/(S Associafes Sherwood Adams Avenue North Concept Plan

Preferred Concept Alternative Analysis
May 18,2009

Page 3 of7
TRANSPORTATION SOTUTIONS

å{Þ

Figure 1: Adams Avenue North Concept Plan Developable Areas

SHERIYOOD,ORE@{
- Þ...

Table 1: Alternatives Land Use Scenarios

Goncept Area (See Figure l)
c D

LI

GC*
LI R LI

LI LI

* Area developed was limited by City's 43 trips per acre CAP
GC - General Commercial
LI - Lieht Industrial
OC - Office Commercial
R- Rural

E

LI

- 
-Sherwood City Limits
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Total

153

153

Ï R A N S P O R TAT IO N S O L U T IO N S

Preferred AlternatÍve
General Commercial (934)

Light lndustrial (710)

Office Commercial 10, 934)

Table 2: Motor Vehicle Trip Generation Comparison - PM Peak Hour

PM Trips

Scenario / Land Use (lTE Code) Acres KSF* ln Out

Alternative I
lndustrial 10) 9.4 102.4

40

21

58

26 111

Total New Trips 11126

Pass-by Trips
Total New Trips

0.9

7.6

7.4

2,3**

82.8

80.6

36

102

120

32

226

76

123

178

72

305

40

79
*KSF - Building area, thousand square feet
** Area developed was limited by City's 43 trips per acre CAP

Operations Analysis
The following sections describe the future forecasting and operations analysis completed for the
Adams Avenue North Concept Plan. The futr¡re conditions evaluation includes future
forecasting, identification of funded study area improvements, and motor vehicle intersection
capacity analysis.

Future Forecasting
Future travel demand forecasting for the Adams Avenue North study area utilized the latest 2030
VISUM travel demand model developed by Meho, Washington County, and DKS Associates for
the I-5 to 99W Connector Study. As part of the model development for the I-5 to 99W Connector
Study, the Sherwood TSP travel demand model zone structure and network detail was used as a
guideline to refine the regional model. In addition, a detailed focus model was created for the
Adams Avenue North Concept Plan study area, which incorporates the use of HCM 2000
Methodologlt for turn delays (instead of the regional model macroscopic delay functions).

Future 2030 PM peak hour volumes at study intersections were developed for Adams Avenue
North Concept Plan land use scenario by adjusting the travel demand model trþ tables to reflect
the trip rates listed in Table 2. These volumes were then used to analyze and determine future
impacts from the proposed Adams Avenue North area on the planned roadway network. The
future 2030 PM peak hour scenarios include:

r Alternative 1 - 2030 development according to the existing zoning in the Adams Avenue
North area

o Preferred Altemative - 2030 with Adams Avenue North Concept Plan
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Planned Study Area Roadway Improvements
Assumed transportation improvements in the study area were limited to Metro 2035 Regional
Transportation Plan (RTP)' frnancially constrained roadway improvements and the extension of
Adams Avenue to the north. Other capacity improvement projects in Metro's RTP or other plans

without committed funding were not included in any of the future analysis scenarios in order to
meet OAR 660-012-060 requirements. The planned roadway improvements include:

o Signalization of Tualatin-Sherwood Road/Adams Avenue
o Widening of Tualatin-Sherwood Road and Roy Rogers Road to S-lanes from Teton

Avenue to west of Highway 99W (tapers to three lanes east of Borchers Drive)
o Completion of the Adams Avenue South Extension from Oregon Street to Century Drive
o Intersection geometric, turn lane, and signal phasing improvements at Highway

99WTualatin- Sherwood Road
o Completion of the l24th Avenue extension from Tualatin-Sherwood Road to Tonquin

Road
o Widening of Tonquin Road to 3-lanes
r Sigualization of Tualatin-Sherwood Road/Gerda Lane

Conversion of Tualatin-Sherwood Road/Baler Way to right-in/right-out and signal removal is an

identified Metro 2035 RTP financially constrained improvement as was included in the prior
alternatives analysis, but based on coordination with Washington County the likelihood of
removing the signal is uncertain and as part of Adams Avenue improvements and is therefore not
appropriate for inclusion in this analysis.

In addition, the operations analysis found that turn lane improvements would be required under
any scenario (including 2030 Alternative I Baseline Conditions) at Highway 99WAdams
Avenue. Therefore, construction of a westbound left-turn lane from Adams Avenue westbound
to Highway 99W southbound is required, which is added to the existing shared westbound left-
thru lane and right turn pocket. The signal phasing in the future conditions assumes split phasing

for Adams Avenue, which is consistent with the existing conditions.

Capacity Analysis
In order to provide a baseline comparison to the future Adams Avenue North Concept Plan
Preferred Alternative, the 2030 Alternative I scenario evaluates future traffic volumes assuming

the planned roadway geometry and fulI development of the Adams Avenue North Concept Plan
area under existing zoning. The Preferred Concept Plan Alternative was then evaluated to
determine impacts to the study area. Intersections that do not meet performance standards must
be mitigated to the level of performance (per Oregon's Transportation Planning Rule (TPR) that
would occur under development of the area with existing zoning (Alternative 1) or that would
meet mobility standards, whichever is higher.

The maximum v/c ratio specified by Washington County is 0.99 for signalized intersections.8

The minimum operational standard for unsignalized intersections specified by Washington

7 Metro 2035 Regional Transportation Plan, http://www.oregonmetro.gov/index.cfin/golby.weblid:25037
8 Washington County 2020 Transportation Plan, Adopted October 29,2002, Table 5.
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County is LOS E. In the case of Highway 99W, ODOT operating perfonnance standards for the
study area is a v/c ratio of 0.99 for intersections not in a Town Center and 1.1 for those that are
located within a Town Center.e The intersection of Highw ay ggWlTualatin-Sherwood Road and
Highway 99WEdy Road-Sherwood Boulevard are within the Town Center designation.r0 Based
on recent conversations and meetings, ODOT has decided to not acknowledge the Town Center
limits without the City completing a Town Center Plan. The City and Metro contend that this is
inconsistent with past practices and the Sherwood Town Centerboundaries have been part of the
adopted Functional Plan and used for local needs and regional modeling efforts since 2000.
However, ODOT intends to use a maximum vlc ratio of 0.99 for all of Highway 99W through
Sherwood.

As listed in Table 3, with the addition of land development in the Adams Avenue North Concept
Plan, all study intersections except for the Highway ggWlBdy Road-Sherwood Blvd intersection
meet ODOT/County standards in Alternative I and the Preferred Concept Plan Alternative. If the
Town Center v/c ratio standard of L l is used, all intersections in the preferred alternative meet
ODOT/County standards.

Mitigation Measures
While the City continues to disagree with ODOT's curent interpretation that only an adopted
Town Center Plan is considered a Town Center, in order to demonstrate compliance, analysis of
potential mitigation was done relative to a 0.99 v/c rutio standard. With the addition of land
development in the Adams Avenue North Concept Plan Preferred Alternative, only the Highway
99WEdy Road-Sherwood Blvd study intersection will not meet the ODOT 0.99 v/c ratio
st¿ndard in the alternatives. Therefore, off-site transportation mitigations could be required at
Highway 99WEdy Road-sherwood Blvd to ofßet the impacts of the Adams Avenue North
Concept Plan for TPR compliance.

To determine if mitigations are required for the Preferred Alternative, the software TRAFFIX
(which provides v/c ratios to the nearest 0.001) was used to determine the increase in the vic
ratio from Altemative 1 (reasonable worst-case of existing zoning) for the Preferred Altemative,
as a change in v/c of less than 0.01 may not require mitigation. The analysis found that the v/c
ratio changed by 0.014, which indicates mitigation would be required.

To ofßet the impacts of the Adams Avenue North Concept Plan at Highway 99WEdy Road-
Sherwood Blvd, an improvement such as a north-eastbound right-turn lane along Highway 99W
is adequate for the Preferred Alternative (including signal, signing, and striping modifrcations).
While the construction of the right-turn lane would provide adequate capacity mitigation, the
City should consider completing a study at the intersection to determine the ultimate
geometry/configuration and funding mechanisms before conditioning specific improvements that
may not be compatible with or proportional to build-out of the intersection.

n-1999 Oregon Highway Plan, Amendment to Table 7, December 13, 2000.
'oThis is according to the Metro Regional and Town Center Map.
(http://www.oregonmetro.gov/index.cfm/golby.web/id:1 5467&x:7599901&y:629257&loclD:21 )
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Si g n al ized I nfersecfrons

Highway 99WAdams Ave

Highway 99WTualatin-Sherwood
Rd
Highway 99WEdy Road-
Shenvood Blvd
Tualatin-Sherwood Rd/Shopping
Center
Tualatin-Sherwood Rd/Baler Wy

Tualatin-Sherwood Rd/Adams Ave

Tualatin-Sherwood Rd/Gerda Ln

Tualatin-Sherwood Rd/Oregon St
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v/c < 0.99 42.1 D 0.91 44.1

63.8

79.4

22.2

11.4

31.3

8.5

21.8

v/c < 0.99 63.1 E 0.98

v/c < 0.99 74.9 E 1.07

v/c < 0.99 17.1 B 0.73

Table 3: 2030 PM Peak Hour lntersection Performance

lntersection Performance
(Delay LOS V/C)

Agency Standard Altemative 1 Preferred Alternative

ODOT

ODOT

ODOT

County

County

County

County

County

0.92

0.98

1.09

0.72

0.67

0.86

0.63

0.90

LOS E 12.4 B 0.67

v/c s 0.99 30.6 C 0.85

v/c s 0.99 8.7 A 0.62

v/c s 0.99 221 C 0.90

D

E

E

c

B

c
A

c

Chanqe in V/C at Hiqhwav 99WEdv Road-Sherwood Blvd comoared to Alternative 1:

Preferred Alternative: +0.01 4

Siqnalized intersection:
HCM Delay = Average lntersection Delay (sec.)
LOS = Level of Service
V/C = Volume-to-Capacity Ratio

Note: The performance listed for the intersection of Highway 99WÆdy Road-Sherwood Blvd in Altemative I has

changed from the value reported in Technical Memorandum #2 (Altematives Analysis), which reportedavlc ratio
of 1.06. The revised v/c ratio of 1.07 reflects the update to the analysis that maintains the existing signal at the
intersection of Tualatin-Sherwood Road/Baler Way.
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HCM Signalized lntersection Capacity Analysis
DKS Associates2: Adams Ave & HWY 99
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Lane Configurations
ldëãl Flow (vphpl)
Total Lost time (s)
Lane Util. Factor
Frpb, ped/bikes
Flpb, ped/bikes
Frt
Fit Protected
Satd. Flow (prot)
Flt Per,mitted

l¡
1900

4.0
1.00
1.00
1.00
r.00
0.95
1805
0.95
1805

Ît
1900

4.0
1,00
0.99
1.00
0.87
1.00
1626
1.00
1626

1900

li
1900

4.O

0:95
1.00
1.00
1.00
0,95
1681
0.95
1681

-1
1900

4.0
0.95
1.00
1,00
1.00
0.9s
1646
0.95
1646

Ì
't900

4.0
r.00
1.00
1.00
1.00
0.95
1805
0,95

1 805

f
1900

tfll+1'
1900 1900 1900 1900 1900

4.0
1.00
1.00
1.00
0.85
1.00

1 568
1.00

I 568

4.0
0.95
1.00
1.00
1.00
1.00

3438
1,00

3438

4.0
r.00
1.00
1.00
0.85
1.00

1 583
1.00

1 583

4.0
1.00
1.00
1-00
1.00
0.95
1719
0:95
1719

4.0
0:95
1.00
1.00
1.00
1.00

3534
1.00

3534Satd. Flow

Peak-hour factor, PHF 0.98
Adj. Flow (vph) 26
RTOR Reduction (vph) 0
Lane Group Flow (vph) 26
Confl. Peds. (#/hr)
Heaw Vehicles ( 0o/o ïYd 2o/a 3%

0.98
5

34
7

0.98
36

0
0
1

Oe/o

0.98
31

0
31

1

ÙYo

0.98
1,306

0
1306

0.98
232,1

0

2A
0.98

2A
0
0
1

0?/o

0.98 0.98
209 5

00
125 89

1

0.98 0.98
1,02 ß2
360
66 102

0.98
77
55
22

5% 2o/o 59/a

2341

2%
Turn Type
Froteeted Phases
Permitted Phases
Actuated Green, G (s)
Effective Green, g (s)
Actuated,g/C. Ratio
Clearance Time (s)

Split Split pm+ov Prot pm+ov Prot

Vehicle Extension (s)

5.8
7.8

0:06
6.0
2,5

5.8
7.8

0,06
6.0
2.5

13r5
15.5
0.13

6.0
2.5

13.5
15.5
0.13

6.0
2:5

4.6
5.1

0,04
4.5
2.3

59,7
61.7
0.51

6.0
4.8

1,8,5

19.0
0.r.6

4.5
2.3

73.ô
75.6
0.63

6.0
4,9.

44 88 1

I
32,0
34.5
0.29

4.5
2.3

52 I
2

73.2
77.2
0,64

6.0
2,5

1,6

Lane Grp Cap (vph)
v/s Ratio Prot
v/s Ratio Perm
v/c Ratio
Uniform Delay, d1
Frogression,Factor
lncrementalDelay, d2
Delay (s)
Level of Service
Approach Delay (s)
Approach LOS

117
c0,0:l

106
0.00

217
c0.07

213
0.05

451
0.01
0.01
0;05
30.9
1.71
0.0

52.7
D

1768
c0.38

1071
0.01
0.03
0.06

7.9
0.01

0.0
0.1

A

77
0.02

272 2226
0o6 c0.66

0,22
53.2
r.00
0.7

53:9
D

0¡07
52.7
1.00
0.2

52.9
D

53.3
D

0.58
49.2
1.1'4
2.9

58.9
E

0.42
48.1

1.14
0.9

55:9
E

56.4
E

0;40
56.0
0.74

1.6
43:0

D

0,74
22.8
0,57

2.3
1,5,4

B
14,9

B

0.38
45.2
1.00
0.5

45'7
D

1.05
22.2
1,00
34.3
56.5

E
56.1

E

HCM
Average Control Delay
Volume to Capqcity ratio

HCM Level of Service

Sum of lost time (s)
ICU Level of SeMee

42.1
0.9r

120.0
89.30/o

15

D

16.0
E

Actuated C¡rcle Length (s)
I ntersection Capacity Utilízation
Analysis Period (min)
c Critical Lane Group

Sherwood Adams Ave N Extension
2030 PM Alternative 1 Modified

Synchro 6 Report
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Lane Configurations
ldealFlow (vphpl)
Total Lost time (s)
Lane Util. Faotor
Frpb, ped/bikes
Flpb, ped/bikes
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted

ìir¡
1900

4.0
0.97
1.00
1,00
1.00
0.95
3502
0;95
3502

ÌT +++ f ÌT +++ f
1900 1900 1900 1900 1900 1900'

4.0
0.97
1.00
1.00
1.00
0;95
3400
0:95
3400

4.0
0.91
1.00
1,00
1.00
1.00

4988
1.00

4.0
1.00
1.00
1".00

0.85
1.00
1524
1.00
1524

4.0
0,97
1.00
1.00
1.00
0.95

3303
0.95

3303

4.0
0;91
1.00
1.00
1.00
1.00

5085
1,00

5085

4.0
1.00
1.00
1.00
0.85
1:00

1 583
1.00

1 583

4.0
*0.75

1.00
1.00
1.00
1.00

2767
1.00

2767

4.0
1.,00

0.97
1.00
0.85
1.00
1507
1.00
1507

ìiri
1900

4.0
0.97
1.00
1.00
1.00
0.95
3127
0.95
3127

tt
1900

4.0
0.95
1.00
1.00
't.00

1.00
3374
1.00
3374

I
1900

4.0
1.00
1.00
1,00
0.85
't.00

1 553
1.00

I 553

ttf,t900 1900

Satd rm

Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98

Adj. Flow(vph) 199 959 434 327 1i7s1 469 597 101'0 245 269 71! ?99
RToRReduction(vph) 0 0 175 0 0 116 0 0 90 0 0 152

Lane Group Flow(vph) 199 959 259 327 1791 353 597 1010 155 260 71'4 5V

Confl. Peds. (#/hr) 3 3

Turn Type Prot Perm Prot Perm Prot Perm Prot Perm

Protected:Fhases52 163874
PermittedPhases 2 6 I 4

11.1. 42.9
11.6 44.4

42.9 15.7 47.5 4î:5 19.4 32,0 .32.0 9,4 22.0 22.0Aetuated Green, G (s)
Effective Green, g (s)
Actuated glGRatio
Clearance Time (s)

0"10
4.5

0.37
5.5
4.7

44.4
0.37

5.5
4.7

16.2
0.13

4.5
2,3

49.0
0,41

5.5
4.7

49.0
0.41

5.5
.4.7

33.0
0.28

5.0
2.3

23.0
0.1¡9

5.0
,.2.3

20.4 33.0
a,17 0,28
5.0 5.0
2\3._ 2.3

10.4 23.0
0,,09 0.1;9
5.0 5.0
,2'3. 2,3Vehicle ExterNsion..(s-) 2 .3

Lane Grp Cap (vph)
v/s Ratio Prot
v/s Ratio Perm
v/c,Ratio
Uniform Delay, d1

Prog-ression Fagtor
lncremental Delay, d2
Delay (s)
Level of Service
Approach Delay (s)
Approach LOS

329 1846 564
0.06 c0.19

0.17
0.46
28.7
1:01
0.7

29.5
c

446 2076
0,1O c0'35

595 761 414
c0.17 c0-37

0.60
52.0
0.80

1.4
43,2

D

0.52
29.5
0.59

0.3
17.7

B
24.1

c

0.73
49.8
0;95

1.8
49.2

D

0.86
32.4
0i58

1.7
20.5

c
.22.4

c

1.00
49.8
0:75
30.8
68.1

E

1.33
43.5
0.87

153.3
191.4

F
130.6

F

0.10
0,37
35.2
0.92

0.2
32.6

c

0.04
0,19
40.7
1,00

0.2
40.9

D

646

0.22
q.55
27.0
0..38

1.1

11,4
B

271
0'08

647
O:24'

298

0.96 1.10
54.6 48.5
1,00 1.00
42.9 67.2
97.6 115.7

FF
98.5

F

HCM Average Control Delay
l-lCM Volume to Capacity ratio
Actuated Cycle Length (s)
lntersection Gapacity Utillzation
Analysis Period (min)
c Gritical'Lane Group

HCM Level of Service

Sum of lost time (s)
ICU Level of Service

63.1
0.98

120.0
88.8%

15

E

12.0
E

Sherwood Adams Ave N Extension
2030 PM Alternative 1 Modified
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Lane Configurations
ldeal Flow (vphpl)
Total Lost time (s)
Lane Util. Factor
Frpb, ped/bikes
Flpb, pedlbikes
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted

Tr¡
1900

4.0
0.97
1.00
1.00
1.00
0.95
3502
0.95

3502

+1'
1900

4.0
0.95
0.99
1.00
0.97
1.00

3251
r.00

3251

1900
I

1900
4.0

1.00
1.00
1,00
1.00
0.95
1805
0.95
1805

+1'11't¡tf
1900 1900 1900 1900 1900 1900 1900 1900

4.0
0.95
1.00
1.00
0.99
1.00
3484
1,00
3484

4.0
1,00
1.00
1.00
1.00
0.95
r805
0.95
1805

4.0
1.00
1.00
1.00
0.89
1,00
1654
1.00

1654

4.0
1.00
1.00
1.Q0
1.00
0.95
1805
0;95

4.0
1.00
1.00
1.00
1.00
1..00

1900
1,00

1900

4.O

1.00
0.94
1.00
0.85
L00
1481
1.00
1481Satd. Ffow

Peak-hour factor, PHF
Adj. Flow (vph)
RTOR Reduction (vph)
Lane Group Flow (vph)
Confl. Peds. (#/hr)

0.98
7',|

0
71

0.98
66

0
0

1

0.98
1 133

14
1379

0.98
1'633

2
1697

0.98
77

0
77

4

0.98
260

o
0
4

.98
87
82

5
27

0.98
36

0
36

00.98
5l

0
51,

0.98
6l

0
0

98
2A
55
32

0.0.98
128

0
128
27

Turn Type
Proteeted Phases
Permitted Phases
Actuated Green, G (s)
Effective Green, g (s)
Actr¡Ated glG',Ratio
Clearance Time (s)
Vehicle Extension,

4
Prot

7
Prot

3
Prot

1

Prot
5

Perm
2 6 I

6.5
8.8

0.07
6.3
2.7

72.2
74.1
0'62

5.9
3.2

8.0
10.0
0:08

6.0
2.7

73.4
75.3
0.63

5.9
3,2

9.7
12.4
0.10

6.7
2..6

10,6
12.3
0.10

5.7
1.8

5,3
7.6

0¡06
6.3

5.8
7.5

0.0,6
5.7

4
5.8
7.5

0i06,
5.7
1.82.V 1,8

Lane Grp Cap (vph)
v/srRatio Prot
v/s Ratio Perm
v/c,Ratio
Uniform Delay, d1
Progression Faclor
lncrementalDelay, d2
Dela¡r (s)
Level of Service
Apprtoaoh Ðelay (s)
Approach LOS

257
0.02

2007
û:42

187
c0.07

170
0;02

93

0.00
0;06
52.9
1,00

0.1
53.0

D

150 2186
0.04 00.49

1'14 119
0.03 c0.02

0.28
52.6
0.9r

0.2
48,2

D

0.69
15.2
0.66

0.9
r 1,.0

B
12.8

B

0,51
52.7
0;80

1.9
44.1

D

0.78
16.2
0.53

2.1
10,8

B
12.2

B

0,68
51.9
1,00
9.3

612
E

0.1'9
49.3
1.00
0.2

49,5
D

56.4
E

0,45
54.2
1.00
2.3

56.5
E

0.30
53.8
r.00
0.5

54.3
D

54;3
D

HCM Average Control Delay
HCM Volurne to Capacity ratio
Actuated Cycle Length (s)
lnterseclion Capacity Utilization
Analysis Period (min)
c Critical Lane Group

HCM Level of Service

Sum of lost time (s)
ICU Level of Service

'17.1

0.73
120.0

75,30/o

15

B

16.0
D

Sherwood Adams Ave N Extension
2030 PM Alternative I Modified

Synchro 6 Report
Page 4



HCM Signalized lntersection Capacity Analysis'
DKS Associates5: Tualatin-S herwood & Baler Way

i \{ \a 1Ì \t ¿

Lane Configurations
ldeal Flow (vphpl)
Total Lost time (s)
Lane Util. Factor
Frpb, ped/bikes
Flpb, pedlbikes
Frt
Flt Proteeted
Satd. Flow (prot)
Flt Permitted

T¡ +1' t¡ fÎ* -1

900 1900 1900 1900 1900 1900 1900 19001

4.0
r.00
1.00
1.00
1.00
0;95

1 805
0.95

1 805

4.0
0.95
1.00
,1.00

0.98
1.00

3320
1.00

3320

4.0
1.00
1.00
1.00
1.00
0.95
1752
0.95
1752

4.0
0.95
1.00
1.00
1.00
1.00

3502
1,.00

3502

4.0
1.00
1.00
1.00
1.00
0.95
1709
0.72
1298

I
1900

4.0
1.00
0.97
1.00
0.85
1,,00

1 558
1.00

1 558

I
1900

4.0
1,.00

1.00
0.99
1.00
0,95
1790
0,41
770

1*
1900 1900

4.0
1.00
0.99
1;00
0.93
'!,oo
1745
1.00
1745Satd. Flow

Permitted Phases
Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s)
\/al¡iala EVf¡ncia¡ lcl

1.4
1.4

0.01
4.0

72.9
72.9
0.61

4.O

12.3
12.3
0:10

4.0

83.8
83.8
0.70

4.0
?n

22.8
22.8
0.r9

4.0
3'n

I
22.8
22.8
0.f I

4.0
af¡

4
22.8
22.8
0.i:9.1

4.0
rl ft

22,.8
22.8
0.10

4.0
'l llr

I

,ñ 4llì? 2ô

Lane Grp Cap (vph)
v/s Ratio Prot
v/s Ratio Perm
v/c Ratío
Uniform Delay, d1

Progression Faetolo
lncrementalDelay, d2
Delay (s)
Level of Service
Approqeh Delay (s)
Approach LOS

21

0.01

,0.48

58.9
0.93
12.5
6V.2

E

2017
0,37

0:ô2
14.8
0.23

1.1

4.
A

5.0
A

0.46
50.7
0.84

1.1

43,t
D

0,65
10.0
0,63

0.8
7.1

A
8.9

A

c0.15
0..81,

46.5
1.00
17.2
63.7

E

5-3:'l

D

0.02
0.1,0
40.2
1.00

0.2
40.3

D

0.01
0.0í
39.9
1.00
0.2

40,1,

D

0,00

0.02
39.5
1.00
0.0

39.5
D

39i8
D

180 2446
c€:05 c0,45

247 296 146 332

HCM Average Control Delay
l-lCM Volume to CaBacity ratio
Actuated Cycle Length (s)
lnterseotion Capacity Utilization
Analysis Period (min)
c Cnitical Lane Group

HCM Level of Service

Sum of lost time (s)
IGU Level of Service

12.4
0:67

120.0
74.0%

15

B

8.0
D

Sherwood Adams Ave N Extension
2030 PM Alternative 1 Modifìed

Synchro 6 Report
Page 5



HCM Signalized lntersection Capacity Analysis
6: Tualatin-Shenvood & Adams Ave DKS Associates

j + \( \\ 1t \t ¿

Lane Configurations
ldeal Flow (vphpl)
Total Lost time (s)
Lane Util. Faotor
Frpb, ped/bikes
Flpb, ped/bikes
Frt
Flt..Proteeted
Satd. Flow (prot)
Flt Per.rnitted

Ii
1900

4.0
1.00
1.00
1.00
1.00
0.95
1805
0.12
222

1900
I

1900
4.0

1.00
1.00
1.00
1.00
0:95
1805
0,07
134

f1.
1900

4.0
0:95
1.00
1.00
0.99
1.00

3489
1.00

3489

1900 1

I
1900

4.0
1.00
1.00
1,00
1.00
0.95
1805
0.00

0

þ
rg00 1900

Ì1.
900 1900 1900

+f-
1900

4.0
0.95
1.00
1.00
0.98
1.00

3412
1.00

34',12

4.0
1.00
1.00
1.00
1.00
0.95

1 805
0.00

0

4.0
1,00
0.99
1.00
0.86
1.00

1603
1.00

1603

4.0
1.00
1.00
1.00
0.99
1,.00

1886
1,00

1886Satd. Flow

Peak-hour factor, PHF
Adj. Flow (vph)
RTOR Reduction (vph)
Lane.Group Flow (vph)
Confl. Peds. (#/hr)
He?w Vehieles

0.98 0.98
194 240

00
0 240

0.98
5
0
0

0.98 0.98 0.98
240 107 97

002
0 107 100
11

0.98
5
0
5
2

0.98
1CI87

11

1270

0.98
1296

5
1424

0.98
133

0
0
2

0lo/o

0.98
367

0
367

0.98
10

163
87

A.a/o 4% g% O% 2o/o 0o/o 09/o Aa/o 0?./o; 0Yo ., ïYp
Turn Type
Frotêcted-Phases
Permitted Phases
Aotuated,Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s)

pm+pt
5
2

52.1
56.1
0.47

6.0
3,0

50.9
52.9
aa4

6.0
3:O

pm+pt
1

6
72.3
74.3
0,62

6.0
30

65.1
67.1
0.56

6.0
3.0

pm+pt
3
I

21.4
23.4
0;19

6.0
3,0

8,8
10.8
0¿09

6.0
3.0

pm+pt
7
4

20:9
22.9
0.1,9

6.0

8.3
10.3
0.09

6.0
3oO,

2 6 I 4

Vehiale,.Exter,rsion ) 3.0
Lane Grp Cap (vph)
vls.Ratio Prot
v/s Ratio Perm
v/c Ratio
Uniform Delay, d1
Progression Factor
lncremental Delay, d2
Delay'(s)
Level of Service
Approach Delay (s)
Approach LOS

146
0,00
0.02
0.03
18.7
0.56

0.1
1,0.6

B

1504
c0.37

0i84
29.9
0.42

3.8
16.4

B
16.4

B

325
c0,11
0.35
0i;74
32.8
1.33
7.2

50.9
D

1 951
0.41

352
c0.20

'144
0.05

344 162
0.06 c0,05

0;73
19.7
0.50

1.2
11.0

B
16.7

B

1,04
48.3
1.00
59.5

107'.ß
F

0.60
52.5
1.00
17.4
70:0

E
92.5

F

0,31
41.8
0;81

0.5
a.2

c

0,62
53,0
0.82'
16.1
59.7

E
46.6

D

HCM Average Control Delay
HCM Volume to Capacity ratio
Actuated Cycle Length (s)
lnterseotion Gapacf ty Utilization
Analysis Period (min)
c Crjtical Lane Group

HCM Level of Service

Sum of lost time (s)
ICLJ Level of Service

30.6
0.85

120.0
87.1'o/o

15

c

16.0
E

Shenvood Adams Ave N Extension
2030 PM Alternative 1 Modified

Synchro 6 Report
Page 6



HCM Signalized lntersection Capacity Analysis
7: Tualatin-Sherwood & Gerda DKS Associates

a'| + \ \¿<l-

Lane Configurations
ldeal Flow (Whpl)
Total Lost time (s)
Lane Util. Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)

T
1900

4.0
1.00
1.00
0.95
1517
0.1'2
193

ft
1900

4.0
0.95
1.00
1.00

3406
1.00

3406

+1"
1900

4.0
0.95
L00
1.00

3535
1.00

3535

1900
I

1900
4.0

1.00
1.00
0.95
1787
0.95
1787

f
1900

4.0
1.00
0.85
1.00

1583
1.00

1583
Volurne (vph)
Peak-hour factor, PHF
Adl. Flow (vÞh)
RTOR Reduction (vph)
Lane Group Flow (vph)

35 1'360
0.98 0.98
36 1388
00

36 1,388
19o/o 60/o

1.475,
0.98

1,505

0
151,0

2o/o

{oÃ

199
0

199
1o/o

135
0.98
138
117
21

2%

5
0.98

5
0
0

0.98

Vehicles

Protected Phases
Permitted Fhases
Actuated Green, G (s)
Effêctive Green, g (s)
Actuated g/C Ratio
Clearance Time (s)
Vehicle Extension (s)

74
4

94.0 94.0
94.0 94.0
0.78 0.78
4.0 4,0
3.0 3.0

20o/o

8

86.1
86.1
0.72

4.0
3.0

6

18.0
1.8.0

0.'f 5
4.0
3.0

6
18.0
1,8:0

0.15
4,0
3.0

Lane Grp Cap (vph) 1:.94 2668 253ß
v/s Ratio Prot
v/s Ratio,Ferm
v/c Ratio
Unifonn Delay, d1

Progression Factor
lncrërnental,Delay, d2
Delay (s)
l-evel.of Seryioe
Approach Delay (s)
Approach LOS

c0.41 c0.43
268 297

c0.11
0.01
0.09
43,9
1.00
0.2

44.1
D

0.01
0.14
0.19

6.3
1.88
4,2

12.1
B

0.52
4"8

0.54
0.1
2.7

A
2.9

A

0.60
8.4

0.41
0.9
4.3

A
4.3

A

0.74
48.8
1.00
10,6
59.4

E
53.1

D

HCM Volume to Capacity ratio
Actuated' Cycle l-ength (s)
lntersection Capacity Utilization
Anal¡¡sis Period (min)
c Critical Lane Group

Surn of'lost time (s)
ICU Level of Service

8.
0.62

120:0
58.4o/o

15

12.0
B

Sherwood Adams Ave N Extension
2030 PM Alternative 1 Modified

Synchro 6 Report
PageT



HCM Signalized lntersection Capacity Analysis
8: Tualatin-Sheruvood & Oreqon Street DKS Associates

j + \{ \\ 1r \l ¿<l-

Lane Configurations
ldeal Flow (vphpl)
Total Lost time (s)
Lane Utll. Faetor
Frt
Flt Proteoted
Satd. Flow (prot)
Flt Pennitted

ì¡
1900

4.0
1.00
1.00
0.95
1805
0,95
1805

++
1900

4.0
0.95
1.00
1.00

3471
1.oCI

3471

¡r
1900

4.0
1.00
0.85
1.00

1 568
1.00

1568

r,i

1900
4.0

1.00
1.00
0.95
1770
0:08
153

1900
4.0

0.95
1.00
1,00

3539
1,00

3539

4.0
't.00
1.00
0.95
1752
0.75
1379

4.0
1.00
0.85
1.00

1538
1.00

1538

4.0
1.00
1.00
0:95

1 805
0.40
766

4.0
1.00
0.90
't.00
1710
1.00
1710

-1tìiÎ.
1900 1900 1900 1900 1900 1900 1900

Satd. Flow

Peak-hour factor, PHF
Adj. FJow (vph)
RTOR Reduction (vph)
Lane Group Flow (vph)

0.98 0.98
454 541
106 0
348 541
3o/o 2o/o

5
0.98

5
0
5

0.98
1 168

0
1 168

4o/o

0.98
1301

0
1,30r

2o/o

0.98
0
0
0'

0o/o

0.98
184

0
o

3o/o

0.98
0
0

184
0%

0.98
209

I
200
5o/o

0.98
26

0
26

0o/o

0 98
5
I
7

0
0.98

10
0
0

Vehicles

Protected Phases
Pennifted Phases
Actuated Green, G (s)
Ef eolive Green, g (s)
Actuated g/C Ratio

0o/oOo/o0o/o

52 1

6
83.1
85.1
0.71

6.0
1.0

1

B

49.6
53:6
0.45
6,0
1.0

4

17.9
19:9
0.17

6:0
1.0

6 I

1.0
3,0

0.02
6.0
1.0

52.4
54,4
0.45

6.0
2.5

2
52.4
54.4
0.45

6.0
2.5

83.1
86.1
0.71
6;0
2.5

17.9
,19i9

0.17
:fto
1.0

4
17.9
19.9
0.17

6.0
1.0

I

v/s Ratio Prot
vls Ratio Penn
v/c Ratio
Unifonh Delay, d1
Progression Factor
lncrêmentâlrDelay, d2
Delay (s)
Levgl,of Service
Approach Delay (s)
Appr-oaçh.EOS

0.00 c0.34

0.11
57.2
0.95

0.3
54.9

E

0.74
27,0
0.80

1.6
23.2

c
22.2

c

0,22
0.49
23.A
0.81

0,3
19.0

B

0.52
&0

0.40
0,6
3.7

A
17.4

B

e0.13
0.80
48i.2

1.00
17.2
65.4

E
41.8

D

0;03
0.20
43,2
1.00
0;3

43.5
D

0.02
41.9.
1.00
0¡9,

41.9
Ð

42.9
D

c0.27
c0,4.1

0.96
35¡2
0.77
23.A
50.3

D

0.37 0.08
0.05
0.27
20:9
1.00
q,1

21.0
c

0.00

HCM Volume to Capacity ratio
Actuated Cyele-Length (s)
lntersection Capacity Utilization
Analysis Pêriod (min)
c Critical Lane Group

Sum of lost tirne (s)
ICU Level of Service

0.90
120.0

87.7o/o

15

8.0
E

Sherwood Adams Ave N Extension
2030 PM Altemative 1 Modified

Synchro 6 Report
Page I



HCM Signalized lntersection Capacity Analysis
11: Edv Road & HWY 99 DKS Associates

*r \ ¡ F,\ \ ( ï / 'a ( / Ì'r

Lane Configurations
ldeal Flow (Whpl)
Total Lost time (s)
Lane Util. Factor
Frt
Flt,Protected
Satd. Flow (prot)
Flt Fermitted

ìi
't900

3.2
1.00
1.00
0.95
1787
0;95
1787

-1
1.900

3.2
0.95
1.00
0.99
1760
0.99
1760

f
1900

3.2
1.00
0.85
1.00

1 553
1.00

1 553

l¡
1900

3.2
1.00
1.00
0,95
1770
0.95
1770

1900
fi

1900
3.2

1;00
1.00
0.9ã
1787
0.95
1787

1900
ttl-
1,900

+tt
900 1900 19001

3.2
1.00
1.00
1.00

1881
1.00

1881

3.2
1.00
0.85
1.00

1599
1.00

1 599

3.2
0;95
1.00
0.95

1 698
0.95

1 698

3.2
0,91
0.99
1;00

4900
1;00

4900

3.2
0,91
1.00
1;00
5072
1.00
5072Satd. Flow

Peak-hour factor, PHF
AdJ. Fiow (vph)
RTOR Reduction (vph)
Lane Group Flow (vph)
HeaW Vehicles (%)

210
0.95
221

0
221
1%

0.95
353

0
353
1o/o

0.95
153
125
28
1%

0.95
363

0
317
1o/o

0.95
284

0
330
2%

0.95
179
151
28

4o/o

0.95
f16

0
11,6

2o/o

0.95
1547

7
1651

5o/o

0.95

0
0

2%

0.95
358

0
358
1o/o

0.95
2289

1

2330
2o/o

0.95
42

0
0

2%

1',t'1

Turn ï'y,pe Split
Protected Phases 7
Permittêd Fhases
Actuated Green, G (s) 11.0
Effective Green, g (s) 12.8
Actuated g/C Ratio 0.11
Glearânee Time (s) 5:0

7

11.0
12.8
0.11

5.0
2.3

Perm

7
11.0
12:8
0.11

5.0
2.3

sÈt¡t
I

17.0
18:8
0.16

5.0
2.3

Þrof 
-

5

10.8
12.1
0.10

4.5
2.3

49.8
52'1
0.43

5'5
4.7

22.2
23.5
0.20

4;5
2.3

61.2
63.5
0.53

5.5
4.7

Perm
I

8
17.0 17.0
18,8 18.8
0.16 0.16
5,0 5.0
2.3 2.3

2
Piot'

16

Vehicle Extension 2.3

0.12 c0.19 0.19 c0.19 0.07 c0.34 c0.20 c0.46v/s Ratio Prot
v/s Ratio Ferm
v/c Ratio
Uniform Delay, d'l
Progression Factor
lneremental Delay, d2
Delay (s)
Level of Sewiee
Approach Delay (s)
Approach LOS

1.16
53.6
1.00

113,8
167.4

F

1.76
53,6
1.00

360.0,
413.6

F
262.0

F

0.02
0.16
48.7
1.00
0.3

49.0
D

1.19
50.6
1.00

117.2
167.8

F

1.20
50.6
1.00

117,8
168.4

F
141.1

F

0.02
0.12
43.5
1.00

0.1
43.6

E

0.65
51.9
1.00
7,0

58.9
E

0.78
290
1.00

2.1
31.1

c
32.9

c

1.02
48.2
0,88
40.8
83.1

F

0.87
24,6
0.87

2,2
23.7

c
31.6

c

HCM Volume to Capacity ratio
Actuated Cycle Length (s)
lntersection Capacity Utilization
Analysis Period (min)
c Critical Lane Group

Sum of lost time (s)
ICU Level of Service

1.07
120.0

97.2%
15

16:0
F

Sherwood Adams Ave N Extension
2030 PM Altemative 1 Modified

Synchro 6 Report
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Preferred Alternative



HCM Signalized lntersection Capacity Analysis
DKS Associates2: Adams Ave & HWY

,, \( \a t Ì \t ¿

Lane Confìgurations
ldeal Flow (Whpl)
Total Lost time (s)
Lane U.til. Factor
Frpb, ped/bikes
Flpb, pedlbikes
Frt
Flt Proteeted
Satd. Flow (prot)
Flt Fermitted

ìl
1900

4.0
1.00
1.00
1.00
1.00
0.95
1805
0.95

1 805

It
1,900

4.0
1.00
0.99
1.00
0.87
1.00
1626
1.00
1626

1900
T

1900
4.0

0,95
1.00
1.00
1.00
0.95
1681
0.95
1681

-1
1900

4.0
0.9s
1.00
1.00
1.00
0.95
1648
0,95
1648

f
1900

4.0
1.00
1.00
1.00
0.85
1;00

1568
1.00

1 568

rf

1900
4.0

1.00
1.00
1.00
1.00
0.95

1 805
0.95

1 805

++
1900

4.0
0.95
1.00
1.00
1.00
1.00

3438
1.00

3438

1900
ilT+1-

1900 1900 1900
4.0

L00
1.00
1.00
0.85
l':00

1 583
1.00

1 583

4.0
1.00
1.00
1.00
1.00
0.95
1719
0;95
1719

4.0
0.95
1.00
1;00
1.00
1,00

3535
1.00

3535Satd. Flow

Peak-hour factor, PHF
Adj. Flo¡¡ ('vph)
RTOR Reduction (vph)
Lane Group Flow'(vph)

0.98 0.98
536

340
70

0.98 0.98
219 5

00
130 94

0.98
26

0
26

0.98
87
62
25

0.98
3l

0
3l

Prot
5

4,6
5.1

0r04
4.5
?3

0.98
1316

0
13'li6

0.98 0.98 0.98 0.98
107 1,02 2?37 20
38000
69 102 235V 0

Confl.Peds.(#/hr) 1 1 1 1

|1çaWYeltiçles(lb) Ao/p. 9?/p 9:e,/ç .?,o/s l}?/o. 9% 0% 5'/o 2'/o 5o1!'e 2Yo Oyo.

Turn Type
Proteeted Fhases
Permitted Phases
Actuâted Green, G (s)
Effective Green, g (s)
Actuatêd g/óRatio
Clearance Time (s)
Vehielê Extension fs)

Split
4

5.8
7.8

0,06
6.0
2.ã

Split
I

13,8
15.8
0.1,3

6.0
2,5

pm+ov
1

8
32.2
34.7
0.29

4.5
2.3

pm+ov
I
2

73.3
77.3
0164

6.0
2,5

Prot
4

5.8
7.8

0.06
6.0
2.5

I

13.8
15.8
0.1,3

6.0
2E

59¿5
61.5
0r51

6.0
4A

1'8,;A

18.9
0.16

4.5
2,,3

79.3
75.3
0.63

6.0
. A-8

2 1 6

Lane Grp Cap (vph)
v/s Ratio Prot
v/s Ratio Perm
v/ë.Râtio
Uniform Delay, d1

Pr.ogr,ession'Factor
lncremental Delay, d2
Delay (s)
Level of Service
Approaoh'Delay (s)
Approach LOS

117
c0.01

0.22
53.2
1.00

0.7
53:9

D

106
0.00

0:07
52.7
1.00
0.2

52.9
D

53.3
D

221
c0,08

0.59
49.0
1.A7

3.1
55.5

E

217
0.06

0,43
48.0
1.07

1.0
52.3

D
50.1

D

453
0,01
0.01
0.06
30.8
1.28
0.0

39,5
D

0;,r10

56.0
0.70

1.6
40,9

D

0.75
23.1
0..60

2.4
16,2

B
15¡5

B

1072
0;01
0.04
0,06

7.9
0,00

0.0
0¡0

A

0.38
45.3
1.00
0.5

45;8
D

1.06
22.4
1,,0O

38.3
60,6

E
60:0

E

77 1762
0,02 c0,38

271 2218
0.06 o0.67

HCM Average Control Delay
FICM Volume to Capacity ratio
Actuated Cycle Length (s)
lntersection, Capacity Utilization
Analysis Period (min)
c Critic¡tl Lane Group

HCM Level of Service

Sum of lost time (s)
ICU Level of Service

44.1
0.92

120.0
90.Qelo

15

D

16.0
E

Sherwood Adams Ave N Extension
2030 PM Prefened Alternative

Synchro 6 Report
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HCM Signalized lntersection Capacity Analysis
DKS Associates3: H\Á/Y 99 & Tualatin-Sherwood

) \{ \\ 1t \t ¿<l-

Lane Configurations
ldëâl Flow (vphpl)
Total Lost time (s)
Lane Util. Factor
Frpb, ped/bikes
Flpb, ped/bikes
Frt
Flt:Protected
Satd. Flow (prot)
Flt Permitted

\Il
1,900

4.0
0.97
1.00
1.00
1.00
0;95

3400
0,95

3400

I
1'900

4.0
1.00
1.00
1.00
0.85
1.00

1524
1.00

't524

Ììt
1900

+++
1900

4.0
0.91
1.00
1.00
1.00
1.00

5085
1.00

5085

ril
1900

4.0
0.9-7

1.00
1.00
1.00
0.95

3502
0.95

3502

il
1900

4.0
1.00
0.97
1.00
0.85
1.00

1 507
1.00

1507

lì¡
1900

4.0
0.97
1.00
1.00
1.00
0.95

3127
0.95

3127

tt
1900

4.0
0.95
1.00
1.00
1.OO

1.00
3374
1.00
3374

I
1900

4.0
1,00
1.00
1.00
0.85
1.00

1 553
1.00

1 553

++
1e00

f
1900

+tt
1900

4.0
0.91
1.00
1.00
1.00
1.00

4988
1.00

4988

4.0
0.97
1.00
1.00
1.00
0.95

3303
0.95

3303

4.0
1.00
1.00
r.00
0.85
1.00

1583
1.00

1 583

4.0
*0.75

1.00
1.00
1.00
1.00

2767
1.00

2767Satd

Peak-hour factor, PHF
AdJ. Flow.(,vph)
RTOR Reduction (vph)
Lane €r.oup Flow (vph)
Confl. Peds. (#/hr)
Hçaw Vehicles fVo)

0.98
199

0
199

3e/o

950
0.98
969

0

0.98
434
173
261

0.98
332

0
332

0.98
1811

0
1811

0.98
480
116
364

0.98
602

0
602

0.98
1020

0
1020

0.98
719

0

0.98
199
152
4V

0.98 0.98
245 2ß5
880

157 265
33

4Yo 12e/o

969

4Yo 69/0 60/o, 2o/o 2o/o Aa/o 3o/o

7-19

7o/o 4e/o

Turn Type Prot Perm Prot Perm Prot Perm Prot Perm
ProtectedPhases 5 2 1 6 3 I 7 4
PermittedPhases 2 6 B 4
Actuated,,Green, G (s) 11.1 42.9 423 1:5:8 47.6 47,6 19.3 gz:.0 3z.o 9.3 z2.o zz.o
Effective Green, g (s) 11.6 M.4 44.4 16.3 49.1 49.1 20.9 33.0 33.0 10.3 23.0 2g.o
Actualed g/C Ratio 0.10 0.37 0.37 0.1,4 0..41 A,41 0.1'7 0.2S A.2B 0;09 0,19 0.19
clearance Time (s) 4.5 5.5 5.5 4.s s.s s.s s.o s.0 5.0 s.o 5.0 s.0

LaneGrpCap(vph) 329 1846 564 449 2081 648 592 761 414 261 647 2sB
vls,Rat¡o.Prot 0.06 c0.19 0.10 00.96 cß.17 c0.37 0.oB 0.21
v/s Ratio Perm 0.17 0.29 0.10 0.03
v/c'Ratio 0:60 0:52 0,46 0.74 0,87 0:56 1 .02 1 .94 0.gB 0.99 1 .11 0.16
Uniform Delay, d1 52.0 29.6 28J 49.8 32.s 27.2 49.9 43.s 35.2 54.8 48.5 40.4
Frogression Factor 0.80 0.59 1.00 0.96 0.52 0.36 0.zB 0.71 0.67 1.00 1.00 1..00
lncrementalDelay, d2 1.4 0.3 0.7 1.8 1.2 1.1 33.4 1s8J 0.2 s1.3 7o.o 0.1
Delay.(s) 43.2 1:7.8 29.3 49.7 20.3 10.8 72.5 192.4 24.0 106,1 11,8,5 40.6
LevelofService D B C D C B E F C F F D
Approach.Ðelay (s) 24.1 22.3 131.6 102.6
ApproachlOS C C F F

HCM Average Control Delay
HCM Volilme to Capacity ratio
Actuated Cycle Length (s)
lnterseation Gapacity Utilization
Analysis Period (min)
e Gritical Lane Group

HCM Level of Service

Sum of lost time (s)
ICU Level of Service

63.8
0;98

120.0
89.5%

15

E

12.0
E

Sherwood Adams Ave N Extension
2030 PM Preferred Alternative

Synchro 6 Report
Page 3



HCM Signalized lntersection Capacity Analysis
4: Tualatin-Shenryood & Shqpping Center DKS Associates

j \( \\ 1r \t ¿<l-+

Lane
ldealFlow (vphpl)
Total Lost time (s)
Lane Util. Facto¡r
Frpb, ped/bikes
Flpb, ped/o-ikes
Frt
Flt Proteeted
Satd. Flow (prot)
Flt Per,rnitted
Satd. Flow (perm)

\ï fÎ'
1900 1900

t1*
1900

4.0
0.97
1.00
't.00
1.00
0,95

3502
0.95
3502

4.0
0:95
0.99
1.00
0.97
1,00

3257
1.00

3257

4.0
0.95
1.00
1.00
0.99
1,.00

3485
1.00

3485

't900
I

1,900
4.0

1.00
1.00
1.00
1.00
0.95
1805
0.95

1 805

1900
rf

1,900

4.0
1.00
1.00
1.00
1.00
0,95
1805
0.95

1 805

Ît
1900

4.0
1.00
1.00
1.00
0.89
r.00

1654
1.00

1654

1900
Ìl

1900
4.0

1.00
1.00
1.00
1.00
0.95
1805
0,95
1805

+
1900

4.0
1.00
1.00
1.00
1.00
1.00

1 900
1,00

1 900

I
1900

4.0
1:00
0.94
1.00
0.85
1.00

1481
1.00

148',1

Volume(vph) 70 î1'55= '2+o "75 16:l:5 0s ì25'-""15- ''-60' - 5Ò 35
Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98

0;07
6.3

0.59
5.9

. 3.?

0:60
5.9

92

ä0
0.98

92
84

8
27

Perm

4
8'8

10.5
0;09

5.7
'!:'-8

Adj. Flow(çh)
RTOR Reduction (vph)
Lane Group.Flow (vph)
Confl. Peds. (#/hr)

Turn Type
Proteated Phases
Permitted Phases
Actuated'Gr.een, G (s)
Effective Green, g (s)
Aotuated gl0 Ratio
Clearance Time (s)

7',t 1158 245
0130

71 1390 0
4

Prot

7.7 1.6/8
02

77 1712
4

66' 128
00
0 128

27

26 61 51 36
55000

Feaw.Ye"þiçlaçflù Q?!/" 8% 4l/¡ o.e/s. ?g/e 3e1o g:a/e. 0% 4?/p go/o 0o/o ?%
Prot

3

9.7 ,10.0

12.4 11.7
0.10 0.10
6.7 5.7
2.'€' .1,0

3205136

I
Prot

7 +52
Prot

1

0.08
6.0
2,7

6

6.5 69,4
8.8 71.3

7.8 70.4
9.8 72.3

8,9 8,8
11.2 10.5
0;09 0:09
6.3 5.7

,.2,7 ..1ßVehiclp.-Extengiqn (s), 2;7
Lane Grp Cap (vph)
v/s Ratio Frot
v/s Ratio Perm
v/c Ratio
Uniform Delay, d1

Progression Faotor
lncrementalDelay, d2
Delay (s)
Level of Service
Approaoh Delay (s)
Approach LOS

257 1935
0.02 c0.43

147 2100
0.04 c0.49

0.28
52.6
0.78

0.2
41.2

D

4,72,
17.2
1.12

1.1
20.5

c
21.5

c

0;52
52.9
0:83

2.2
46.2

D

0,82
18.6
4.62

2.8
14.4

B
15,8

B

0,2.0
49.8
1.00
0.2

50.1
D

56.7
E

0.22
50.9
1,00
0.2

51.2
D

50.9
D

0.01
0.06
50.2
1.00

0.1
50.3

D

187
c0.07

0.68,
51.9
1.00.
9.3

61..2
E

r61
0;02

168
eü03

0.30
50.8
1,.00

0.9
51.6

D

166
0;02

130

HCM Average Control Delay
HCM Volume to eapacity ratio
Actuated Cycle Length (s)
I nterseotion Capacity Utilization
Analysis Period (min)
c Critical Lane Group

HCM Level of Service

Sum of lost time (s)
ICU Level of Service

22.2
0.72

120.0
75.80/o

15

c

12.0
D

Sherwood Adams Ave N Extension
2030 PM Preferred Alternative

Synchro 6 Report
Page 4



HCM Signalized lntersection Capacity Analysis
DKS Associates5: Tualatin-Shenvood & Baler Way

j \{ \\ 1Ì \l ¿

Lane Configurations
ldeal Flow (vphpl)
Total Lost time (s)
Lane util. Faetor
Frpb, ped/bikes
Flpb, pedlbikes
Frt
Flt Frotected
Satd. Flow (prot)
Flt Permitted

r¡ +1-
1900 1900 f900 19001900

li
1900

4.0
1.00
1.00
1.00
1.00
0.95
1752
0;95
1752

+1'
1,900

4.0
0.95
1.00
1.00
1.00
1.00

3502
1.00

*f
1,900

4.0
1.00
1.00
1.00
1.00
0.95
1709
0,72
1299

¡f
r900

4.0
1.00
0.97
1.00
0.85
1,00

1558
1.00

1 558

I
1900

4.0
1.00
1.00
0.99
1.00
0,95
1790
0.41
781

1900
Ît

1900
4.0

1.00
1.00
1.00
1.00
0.95
1805
0.95
1805

4.0
0.95
1.00
1.00
0.98
1.00

3321
1.00

4.0
1,00
0.99
1.00
0.93
1.00
1745
1,00
1745Satd Flow

Peak-hour factor, PHF 0.98
Adj. Flow (Wh) 1,0

RTOR Reduction (vph) 0
Lane Group Flow (çh) 10
Confl. Peds. (#/hr) 1

0.98
1 138

7
1269

0.98
138

0
0
4

0.98
92

0
92

4

0.98
16v^7

0
1607

0.98 0.98
r0 189
00
00
11

0.98 0.98 0.98
5 1,63 10
01330

194 30 10
77

0 .98
5
4
6

.98
5
0
0
1

0

HeaW Vehicles(o/o) 0% 7o/o 3% 3o/o 3?/o O% €l9/q g% 1o/o Qo/o 0% Oo/o

Tum Type Prot Prot Perm Perm Perm
ProtectedPhases 5 2 I 6 I 4
PermittedPhases 8 I 4
Actueted Green, G (s) 1.4 70.0 15.6 84.2 22.4 22.4 22.4 ZZ.4
Effective Green, g (s) 1.4 70.0 15.6 84.2 22.4 22.4 22.4 22.4
Actuated g/C Ratio 0.01 0:58 0.13 0.70 0.19 0.19 0.19 O.ig
Clearance Time (s) 4.0 4.0 4.0 4.ß 4.0 4.0 4.0 4.0
Vahinla flYf¡nclan fc\ o 3R 3 n 1.,n q,n 3.n 30 3n
Lane Grp Cap (vph)
v/s Ratio Prot
v/s Ratio Perm
v/e Ratio
Uniform Delay, d1
Progression Factor
lncremental Delay, d2
Delay (s).
Level of Service
Approaeh Delay (s)
Approach LOS

21

0:01
1937
0:38

228 2457
c{.05 c0.46

242 291 146 326
0,00

0,48
58.9
0.93
12.2
66.8

E

0.66
16.9
0.1,0

1.3
2.9

A
3.4

A

0.40
47.9
0,83

0.6
40.3

D

0.05
9.9

0.59
0.8
6,5

A
8.4

A

c0.15
0.80
46.7
1.00
17.1

63,8
E

53.2
D

0.02
0.f0
40.5
1.00
0.2

40¡6
D

0.01
0:07
40.2
r.00

0.2
40"4

D

0,02
39.8
l'.00
0.0

39,8
D

40;l
D

HCM Average Control Delay
HCM Volume to Capacity ratio
Actuated Cycle Length (s)
I ríterseetion Capacity Utilization
Analysis Period (min)
c Critical Lane Group

HCM Level of Service

Sum of lost time (s)
l0u tevelof Service

11.4
0.67

120.0
74.1o/o

15

B

8.0
D

Sherwood Adams Ave N Extension
2030 PM Preferred Alternative

Synchro 6 Report
Page 5



HCM Signalized lntersection Capacity Analysis
6: Tualatin-Sherwood & Adams Ave DKS Associates

j \{ \a 1t \t ¿

Lane Configurations
ldeal Flow (vphpl)
Total Lost time (s)
Lane Util. Factor
Frpb, ped/bikes
Flpb, Bed/bikes
Frt
Flt Protected
Satd. Flow (prot)
Flt Per,mitted

Ì
1900

4.0
1.00
1.00
1.00
1.00
0.95
1805
0.10
197

+1'
1900

4.0
0.95
1.00
1.00
0.98
1.00

3408
1.00

3408

1900

ìi
1,900

4.0
1.00
1.00
1.00
1.00
0.95
1805
0.07
136

t1*
1.900

4.0
0.95
1.00
1.00
0.99
1.00

3493
1'00

3493

1900

ri
1900

4.0
1,00
1.00
1.00
1.00
0,95
1805
0,00

0

Ît
1900

4.0
1.00
0.99
1.00
0.86
1.00

1615
1.00

1615

1900
ì¡

1900
4.0

1.00
1.00
1.00
1.00
0.95
1805
0.00

0

1"
1900

4.0
1.00
1.00
r..00
0.98
1,00
1860
1'00

1860

1900

Satd. Flow

Peak-hourfactor, PHF
Adj. Flow (vph)
RTOR Reduction (vph)
Lane Gror:p Flow (vph)
Confl. Peds. (#/hr)

1

0.98
20

0
2A

2

5
2

51.9
55.9
a.47

6.0

0.98
1087

12
12ß4

0.98
209

0
0

0.98
295

0
0
1

0.98
11V

0
117

1

7
4

21,"3

23.3
0.19

6.0
30

0.98
92

5
1,02

4

9,8
11.8
0.10

6.0
3,O

0.98 0.98 0.98 0.98 0.98
2+!5 1306 122 372 23

0500165
245. 1423 0 372 90

2

I

.98
1,5

0
0

0

HeaUy Vehicles (%) Oo/o 4,o/p Ùe/a 091B 29/o Ùilp 8o/o 0e1q , O!/o 9?1p U?/s ,Qo/o

Turn Type pm+pt pm+pt pm+pt Pm+Pt
Proteeted Fhases
Permitted Phases
Actuated Green, G (s)
Effective Green, g (s)
Aotuated gle Railo
Clearance Time (s)
Vehiele Ex'tension (sl

2

49:9
51.9
0.43

6.0
3.0

,l

6
7O:6
72.6
0.60

6.0
3,0

62.6
64.6
0'54

6.0
3.0

10.1
12.1
0.r0

6.0
3.0

6 3
I

21.6
23.6
4.20

6.0
3;0

Lane Grp Cap (vph)
v/s Ratio Prot
v/s Ratio Perm
v/c Ratio
Uniform Delay, d1

Progression Faolor
lncremental Delay, d2
Delay (s)
Level of Service
Approach,Delay (s)
Approach LOS

145
0.00
0.06
0.14
19.7
0.71

0.4
14.2

B

1474
e0.38

315
c0.11
0.36
0.78
33.8
1.36
9.8

55.8
E

1 880
0.41

0,76
21.6
0.47

1.5
11.7

B
18.1

B

355
c0.21

1.05
48.2
1,00
60.8

109,0
F

163
0.06

350 183
0.06 c0:05

0.87
3'1.0
0.41

4.9
17.6

B
17.6

B

0:56
51.4
1.00
12.7
64:0

E
90.7

F

0,33
41.7
0..83

0.6
35,2

D

0.56
51.6
0;84
'11.4
54,8

D
44.6

D

HCM Average Control Delay
HCM Volume to Capaeity ratio
Actuated Cycle Length (s)
I ntersection Capacity Utilization
Analysis Period (min)
c Crjtical Lane Group

HCM Level of Service

Sum of lost time (s)
ICU Level of Service

31.3
0.86

120.0
88:57o

15

c

16.0
E

Sherwood Adams Ave N Extension
2030 PM Prefened Alternative

Synchro 6 Report
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HCM Signalized lntersection Capacity Analysis
DKS Associates7: Tualatin-Sherwood & Gerda

j \ \¿

Lane Configurations
ldeal Flow.(vphpl)
Total Lost time (s)
Lane Util. Factor
Frt
Flt Froteeted
Satd. Flow (prot)
Flt Fermitted

IT

1900
4.0

1.00
1.00
0.95
1517
0.12
191

4.0
0.95
1.00
1.00

3406
1.00

3406

t1'
1900

4.0
0.95
1.00
1.00

3535
1,00

3535

I
1900

4.0
1.00
1.00
0.95
1787
0:95
1787

1

f
1900

4.0
1.00
0.85
1.00

1 583
1.00

1 583

++
900 1900

Satd. Flow rm

urne 35
Peak-hour factor, PHF 0.98

1

Adj. Flow (:yph)
RTOR Reduction (vph)
Lane Group Flow (vph)

36
0

36
19%

0.98
1388

0
r388

6%

0.98
1510

0
1515

2o/o

0.98
1,99

0

0.98
5
0
0

0.98
122
104

1'B

2o/o

199
1%Vehicles 20o/o

pm+pt
7
4

94.0
94.0
0.78

4.0
3.0

Perm
Protected Phases
Fer,rnitted Phases
Actuated Green, G (s)
Effective Gi.,iren, g. (s)
Actuated g/C Ratio
Glearanee Time (s)

48 6

94.0
94.0
0.78
4.0
3.0

86.1
86.r
0.72
4,0
3.0

18.0
18.0
0.15
4'0
3.0

6
18.0
18.0
0.15
4.0
3.0Vehicle Extension S

v/s Ratio Prot
vls Ratio Perm
v/c Ratio
Uniforrn.Delay, d1
Progression Factor
lncrementalDela¡¿, d2
Delay (s)
Level.of Service
Approach Delay (s)

þproach LOS

c0.41 c0.430.01
0.14
0.19

6.4
1.87
0,2

12.2
B

c0.11

0.52
4.8

0.60
0,1
3.0

A
3.2

A

0.60
8.4

0.36
0.9
3.9

A
3.9

A

0.74
48.8
1.00
10.6
59.4

E
53.5

D

0,01
0.08
43.9
1.00
0,1

44.0
D

HCM Volume to Capacity ratio
Aatuated Cycle tength (s)
lntersection Capacity Utilization
Analysis Period (min)
c Critical Lane Group

Sum of'lost time (s)
ICU Level of Service

0.63
120.0

58.5o/o

15

A

12.0
B

Sherwood Adams Ave N Extension
2030 PM Prefened Alternative

Synchro 6 Report
Page 7



HCM Signalized lntersection Capacity Analysis
8: Tualatin-Sherwood & Oreoon Street DKS Associates

) \( \\ 1t \l ¿+

Lane Configu ons
ldeal Flow (vphpl)
Total Lost time (s)
Lane Util. Factor
Frt
Flt Frotected
Satd. Flow (prot)
Flt Pennitted

T
1900

4.0
1.00
1.00
0;95
1805
0,95

++
1900

4.0
0:95
't.00

1.00
3471
1.00

3471

¡f
1900

4.0
1.00
0.85
1.00

1 568
1.00

1 568

I
1900

4.0
1.00
1.00
0:95
1770
0;08
155

+1.
1900

4.0
0;95
1.00
1.00

3539
1.00

3539

-1
1900

4.0
1.00
1.00
0.95
1752
0.75
1379

t
1900

4.0
1.00
0.85
1;00

1 538
1.00

I 538

l¡
1900

4.0
1.00
1.00
0.95
I 805
0.40
766

1"
1900

4.0
1.00
0.90
1.00
1710
1,00
1710

19001900 1900

Satd Flow

Peak-hour factor, PHF
Adj. Flow (vph)
RTOR Reduction (vph)
Lane,Group Ffow (vph)

I

0.98
5
I
7

0
0.98

0
0
0

0.98
5
0
5

1 'l

0.98
1 158

0
1 158

4%

0.98
131 I

0
1311

2o/o

0.98
184

0
0

3%

0.98
0
0

1.84
0o/o

0.98
10
0
0

0o/o

0.98 0.98
464 546
108 0
356 546
3% 2o/o

0.98 0.98
219 26

90
210 26
5o/o 0%Vehicles

Protected Phases
P-ennitted Phases
Actuated Green, G (s)
Efiective Green; g.(s)
Actuated g/C Ratio
Glearance Time'{s)

Oo/o0%0o/o

B
52

1.0
3.0

0.02
6.0
1.0

52.1
54.1
0.45

6.0
2.5

2
52.1
54.1
0.45

6.0
2.5

1

6
83.1
8"5.1

0.71
6,0
1.0

6

83.1
85.1
0.71

6.0
2.5

8

17.9
19.9
0.17

6,0
1.0

1

I
49.9
53.9
0.45

6.0
1.0

4
17,9
19;9
0.17

6,0'
1.0

4

17.9
1,9,9

0.17
6.0
1.0Vehicle Extension

v/s Ratio Prot
v/.s Ratio Per,rn
v/c Ratio
Unifor:rn Ðelây, d1
Progression Factor
lhorêmentâl,Delay, d2
Delay (s)
LevèloJSêrvioe
Approach Delay (s)
Approaoh L.oS

0.00 c0.33

0.11
57,2
0.95

0;3
54.8

D

0.74
212
0.79

1.5
22.9

e
22.0

c

0.23
0.50
23,4
0.81

0,4
19.3

B

c0.1,3
0.80
48.2.
1.00
17.2
65.4

E
41.2

D

0r03
0.20
43,2
1.00

.0:3
43.5

D

0.02
41.9
1.00
0,0

41.9
D

42.9
D

c0.27
o0.41
0.96
35,1
0.71
22.A
47.5

D

0.37

0.52
8:1

0.47
o16

4.3
A

17.0
B

0.08
0,0ô
0.28
20.9
1.00

0.1
20.9

G

0.00

HCM Volume to Capacity ratio
Actuated Gycle Length (s)
I ntersection Capacity Utilization
Analysis Period (rnin)
c Critical Lane Group

Sum of lost time {s)
ICU Level of Service

0.90
120:0

87.7o/o

15

8,0
E

Sherwood Adams Ave N Extension
2030 PM Prefened Alternative

Synchro 6 Report
Page 8



HCM Signalized lntersection Capacity Analysis
11: Edv Road & HWY 99 DKS Associates

ì-r\lFa\(Ìr'.a' (lÌ,
Lane Configurations
ldeal Flow (vphpl)
Total Lost time (s)
Lane Util. Factor
Frt
Flt Frotected
Satd. Flow (prot)
Flt Permitted

|I+
1900 1900

f
1900

3.2
1.00
0.85
1.00

1599
1.00

1599

I
1900

3.2
0.95
1.00
0.95
1698
0.95

-1
1900

3.2
0.9s
1.00
0;99
1759
0.99
1759

f
1900

3.2
1.00
0.85
r.00

1 553
1.00

1553

++1'
100 1900

fi
1900

3.2
1.00
1.00
0.95
1787
0.95
1787

19001900
3.2

1.00
1.00
0.95
1770
0.95
1770

+f1-
1900

3.2
1.00
1.00
0.95
1787
0.95
1787

3.2
1.00
1.00
1.00

1881
r.00

r881

3.2
0.91
0.99
1.00

4900
1.00

4900

3.2
0.91
1.00
1.00

5072
1.00

50721

vol
Peak-hour factor, PHF
AdJ. Flow(çh)
RTOR Reduction (vph)
Lane Group Flow (çh)

0.95
221

0
221
1Yo

0.95
374

0
974
1o/o

145
0.95
153
118
35

1o/o

0.95
368

0
319
1%

0.95
2ß4

0
333
20Â

0.95
179
151
28

4%

0.95
116

0
11,6

2o/o

0.95
1553

7
1657

5%

105
0.95
111

0
0

2o/o

0.95
358

0
358
1o/o

0.95
2300

1

2941
2o/o

0.95
42

0
0

2o/oVehicles

Protected Phases
Per.mittêd Fhases
Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Clearance Tirne (s)

77 88 52 16
11.0
12.8
0.11

5.0
2.3

11.0
1..2.8

0.11
5.0
2.3

7
11.0
12.8
0.11

5.0
2.3

17.0
18.8
0.16

5.0
2.3

17.0
18:8
0.16

5;0
2.3

I
17.0
r8.8
0.16

5.0
2.3

10.8
12.1
0.10

4,5
2.3

49.9
52.2
0.44

5.5
4.7

22.1
23:4
0.19
4.5
2.3

61.2
63:5
0.53

5r5
4.7Vehicle Extension

v/s Ratio Prot
v/s Ratio Perm
v/c Ratio
Uniform Delay, d1
Progression Factor

lncrementalÐelay, d2
Delay (s)
Level of Service
Approach Delay (s)
Approaeh LOS

0.'12 c0.20 0.07 c0.34 c0.20 c0.460.19

1.20
,50;6

1.00
fia;.1
170.7

F

c0.19

1.16
53;6
1.00

113.8
167.4

F

1.86
53.6
1.00

405.8
459.4

F
285.2

F

0.02
0.21
49.0
1.00
0.3

49.3
D

1.21
50.6
1.00

122.0
172.6

F
144.1

F

0.02
0.12
43,5
1.OO

0.1
43.6

D

0.65
54,9
1.00
7.0

58.9
E

0.78
28,9
1.00
2.1

31.0
G

32.9
G

1.03
48.3
0.89
.42;8

84.8
F

0.87
24.7
0.88

2"2
24.0

c
32.1

c

HCM Volume to Capacity ratio
Actuated. Cycle Length (s)
lntersection Capacity Utilization
Analysis Period (min)
c Critical Lane Group

Sum of lost time (s)
ICU Level of Service

1.09
120.4

98.5%
15

16.0
F

Sherwood Adams Ave N Extension
2030 PM Preferred Alternative

Synchro 6 Report
Page I I



Sensitivity Analysis Worksheets
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Level Of Service Computatl-on Repoft
2000 HCM Operatioris Method (Future Volume elbernative)********************************************************************************

Int.ersection #1 Hwy 99V{/Edy Road
*********************************************************.*********.**************
Çycle (sec) t L2O Critical Vol./Cap" (X): 1.010
Loss Time (sec): 16 Average Delay (sec/veh): 63.6
Optlmal Clrcle: 180 Level Of, Service: E
***************************************************************************r*****

Streel Name: H¡ry 99W Edy Road
Approach: Norch Bound SouEh Bo-und EasL Bound I{eBL Bound
Movementr I¡ - T - R L - T - R L - T - R L - T - R

il--------------- l

Split nhase
IRclude

Control:
Rights:
Min, Green¡
Y+R:
IraneS:

Protected
Iriclude

0
4.0
2T

Protected Spllt Phase
fnclude InClude

0
4.0
10

00
4.0 4,O
210

0

4.0
0

0
4.0
10

000000
4,O 4.0 4.0 4.0 4.0 4.0
1010111001

------- il ll
Volume Modul
Base Vol:
Growth Adj:
Init,ial Bse:
Àdded. Vol:
PaaserByvol ¡

lnitial Fub:
ueer Adj:
PHF Àdj:
PHF V¡lume:
Reducl Vol¡
Reduced Vol:
PCE Adj:
MLF' AdJ:
!'].naJVoIume:

1.00 1
1.00 1
t08

356
0

356
.00
.00
356

0

0
2r75
1.00
0.95
2289

0

2289
1". 00
1. 00
2289

ô

402
1.00 t.

e:
111

1.O0
111

0
0

111
1 .00
0.95

14',10
1 .00
L470

0
0

L470
1. q0
0 .95
1 s47

0

103
1.00

103
0
0

103
L.00
0.95

108
0

00
00

08 336
00 1.00
95 0.95
L9 3s4
00

L9 354
00 1.00

0
0

].47
1.00
0 .95

155
0

155
1.00

r47
1.00 1

L47

269
.00
269

0
0

269

169
1".00

169
0
0

169

338
1 .00

338
0
0

338
L .00
0 .95

00
2t75
L .00
2L75 345

0
U

345

40
1.00

40
0

95
42

0
42
00
00
42

208 336
1.00 1".00
208 336

345

1.O0 1.00 1.00
0.9s 0.95 0.95
363 283 1-78

o00
3 63 283 r.78

1.00 1.00 1.00
1.00 1.00 1.00
363 283 1?8

ltt--------------- |

1900 1900
0.95 0.95
1.12 0.88
2036 1587

t 900
0.83
1.00
1583

1

0 0

11?
0

L1?
1.00
1 .00

2

7L

1
l"

54
.00
.00

108 2
1.
1.00 1,00 1.00
2t9 354 155

il --------------- t

1

1
LL? t547

-|
Satu¡atlon FIow Moduler
sab,/Lane: 19oo t goo L
AdjusL,ment: 0.90 0 . 94 O

Lanés: 1,00 2.80 0
Final Sat.: 1718 5020

1.900
0. 98
0 ,0s

10r-

1900
o.84
1.00
1599

900
.94
2A
523

L900 L900
0.93 0.98
1,00 2,95
L769 5469

1900 1900
0.94 0,99
1.00 1,00
1787 1881

I lt
Capacity
VoI,/Sat:

]¡s1s
0 .07

Crit Moves:
Green,/Cycle: 0 . 0?
Volume/Cap: 0.97
Uniform Del: 55.6
TncremritDel t '7O.7
lnftQueuDel; 0.0
DeJ-ay Àdj : 1.00
Delaylveh: L26.4
user DelAdj: r..00
AdjDel/Vehz 126.4
LOg by Move.: F
llCM2kAvgQ: 7

ModuLe:
0.31 0.31
** **
0.31 0.31
1 .01 1.0r-

.7

.8

.0
00
.5
o0

c

E
27

0.20 0.42 4,42 0.12 0.19
****

0.L9 0.L9
0.66 1.01
45 .3 48.8

4 .8 5,0.8
0.0 0.0

r.. 00 1.00
50 .1" 99.6
1.00 1.00
sé.1 99.6

DF
819

0.43
o.97 0.

44
L
0

1".

45
I

45

****
o.20
1 .01
48 .1
s0.6
0.0

4T
24

0
1,
66
L.
66

4L,7
24.8
0.0

1 .00
6'6 .5

0.10 1& 0 .18 0.1r.

0"1_9

**
18 0.L8
01 l.ox

0.
**
0.
1.

33 .1
11.4
0.0

1.00
44.5
r.00
44 .5

D
34

49.4
38.2
0.0

r..00
87.6
1 .O0

fì ¿î

0.97
22 1

11.4
0,0

1 .00
44.5
1 .00
44,5

D
34

0.tB
0.6452

.0

.6

.0
oo
.6
00
.6
D
6

4
3

45 .8
4.8
0.0

7
D
7

9.4
8.2
0.0

1. 00
66 .5

E
27

1.OO
98.7
1.00
94.7

F
1-9

F
17

e7.6 A7.6 50

1.00 1.00
87.6 50.7
1.00 1.00

F
T7

Traffix 8.0.0715 (c) 2008 Dowling Assoc. tlcensed to DKS.ASSOC., PORTLAND, OR
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f,eve1 Of Serviqe CornpuLation Report
2O0O HCM Operations Method (Fubure volume elLernative)

************t*****************************************r.**************.*i*******lt*
Intersection #1 HwY 99W,/EdY Road
***********************************************************************+*f******
Cycle (sec) ¡ ]-2O eritical Vo1 ./Cap. (x) : LO24
Loss Time (sec) : 16 Average Delay (sec/veh) z 67 'Q
Optimal Cycle: 180 l,eveÌ of Service: E
******************:t*************************************************************

Streêt Namê: ltwy 99W EdY Road
Approactr.: Norbh Bound Soubh Bound
Mevement¡ f: - T - R L - T - R

Controf: ProLected Protected
Rights: Include lnclude

EaEt Bound West Bound
L_T-RL-T-R

il'-------------- l

Spli't Phase Split Phar9ê
Ir¡c1ude rnclude

I'Iín. Green: 0 0

Y+R: 4.0 4'0
Lanes:102]-

Volume Module
Base Vo1:
Growth Adj r

Iûitiâ1 Bse:
Added Vol:
Passe:iByVol I

fnítial Fuc:
User adj:
PHF Adj r

PllF Volumer
Rêduct vo1:
Reducqd Vol:
PcE Adj;
Mf:F Adj:

103
1.00

103
0
0

103
1 .00
0 .95

108
o

108
1.00
1.00

10'8

.94 0 .94

.80 0.20
o22 350

Module:
0 .31 0 .31
****
0 .30 0 .30
L.02 L,o2
4L.9 4L-9
28.7 28.7
0,0 0,0

1.00 1.00
70 .6 70.6
1.00 1.00
70 .6 70 .6

EE
2A 28

00
4.O 4.0
102L

1900 1900
0.93 0 .98
L.A0 2.94
1769 s467

338 2186 4L
L. oo 1.00 1.00
338 2186 4r

000
000

338 2186 41
1.00 1,00 1'00
o. 95 0.95 0.95
356 230L 43

000
356 2301 43

L.00 1.00 1.00
1.00 1. -0 1, q0

356 2301 43

il --------------- l l

346 270 L72
r-.00 1 .0Q 1,00
348 270 L72

000
000

34rì 270 ]-72
1.00 L.00 L.00
0.95 0.95 0,9s
366 2,84 LBL

000
366 284 181

L.oo 1.00 1.00
1- .00 r. .00 1 .00
366 284 1Ê1

il --------------,- l

0

4.0
00

4.0 4.0
01.0r.

0

4.0
L

0
4.0

0

0
4.0

0

00
4.0 4.0
00L11

111 14?6
1.00 1.00
lLL L476

208 353
1.00 L.00
208 353

00
00

208 353
1.00 L.00

i-43
1.00

143
I
0

1-43

1. 00
0 .9s

r-5 L
0

151
t .00
1 .00

151-

00
00

1X1 1476
.00 r.. 00
.95 0.95
lr7 1554

00
1r.7 15s4
.00 1.00
.00 1.00

1

0

1

0.95 0.95
2L9 372

00
2r9 312

1". 00 1 .00
1.00 1.00
2t9 372

1
F{nalVolume: 11? L554

-t---------
Saburation FLow Moduler
Sat/Lane: 1900 1"900 1.900 001919Q0

AdjusEmenc;
frAneg !

Final Sat. r

Capaclty 4nalysie
Vol/SaL ¡ 0 .07
Crit Mowes:
Greên/cyctre: 0 . 07
Volume/Capr 0.98
Unifonh Dêl¡ 55.8
IncrennlÐel ; 76.2
InitQueuÐe]: 0.0
De1ay Adj: 1.00
Delay/Veh: 132.0
Ûser DelJ\dJ : L.0O
AdjDel/Veh; 132 .0
LOS by ¡!4ove: F
HCM2kAvgQ: I

,90
.00
?18

0

1
1

0

2
5

o,
**
0.
1.
48
54

0
1.

1.02
1.

7"O2

0.98
0.06

r.03

0.43
0 .98
33 .8
14 ,1
0.0

1. 00
47,9
1 .00
47;9

D
35

0.L9
a,49

1900
0 .84
1,00
1599

L. Q0
44.4
1.00
44.4

D
5

0 _83
L.00
1583

0 "1L

s1.5

r.900 L900
0.94 0 .99
1.0.0 1 .00
L787 L88:.

1,0
48 102

1900 L900
0.95 0,9s
1..13 0"S7
2040 1583
t---------------l

20 0 .42
**
20 0.43
02 0.98
.2 33,8
.6 L4.t
.0 0.0
00 1.00
.8 47.9
o0 x.00
.8 47,9
FD

19 3s

o.42 0.L2 0.20 0.09 0 .18 0.L8
****
0 .18
1 .02
49 .5
42.o
0.0

1.00
9L.s
r..00
91 .5

F
18

0.L8
1.02
49.5
42, 0
0.0

1 .00
91. 5

1 .00
91.5

F
18

0 .19
0 .64
44. 5
3.9
0.0

L. 00
48 .4

** *:*
0 .19
1.02
48 ,4
s3 .6
o.0

1.00
L02

43.L
L.2
0.0

t_8
65
.1
.5
.0
00

0.
0.
46

5
0

1.

01
4
D
I

00

F
â0

L 00
51 5

D
7

lraffix 8,0.0?15 (c) 2OOB Dowling Assoe. Licensed to DI(s ÀSSOC', pORTLAND, OR
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tevel Of Service ComputaLion Report
20oo HcM operati.ons Method (Future voLume Àlternative)

*********************************i*************r********************************
rnteraectlon #r Hwy 99w/Edy Road
**************************************************************t*****************

Cycle (sec): L20 cribical Vol./Cap' (X) r 0'998
Loee Time (sec): L6 Average Delay (eec/veh): 65.3
Optimal Cycler 180 Level Of Service: E
********************************************************************************
SLreeb Nane: Hwy 99w EdY Road
.Appioach; NorEh Bound south Bound East Bound f'¡esb Bound
Movemenr¡ L - T - R L - T - R L - f - R L - T - R

Control r

Right,s:
Min, Gfeên:
Y+Rr
Lanes I

ProtecLed
Include

PrÖtected
Include

0
4.0 4
L0

000
.0 4.0 4.0
30110

00
4.0 4.0
210

split Phase Split Phase
lnclude Include

00000
4.0 4.O 4.0 4.O 4.0
101011100

0
4.0

1

il ll
Volume Module:
Base Vol I 111
Growth Àdj: L,00
Initial Bse: l-11
Added Vol: 0
PasserByVol I 0
Initial Fub r 1L1
User Adj ¡ 1.00
Pl{F AdJ : 0.95
PHF Volurier LL7
Reducb VoI; O

Reduced Vol ¡ r.t'l
PCE Àdj : l-.00
MIrF Adj : 1,00
Finalvolume; Ll,7

t476
1.00
7476

0
0

L476
1 .00
0.95
1 554

0
1554
1 .00
1 .00
1554

103
1.00 1

r.03
0
0

103
1.00 L

0.95 0
r.08

0
108

1.00 1

1.00 L

108

t72
1 "00

172
o
0

L72
L .00
0.95

r.81
0

181
1.00
1.00

181

43
L.00

338 2186
.00 1.00
338 2186

00
00

338 2186
.ó0 1.00
.95 0.95
356 2301

o0
356 2301
.00 1.00
.00 1.00
356 2301

41
1 .00

41
0
0

4t
1.00
0 .95

43
o

208 353 143
1.00 1.00 1.00
208 3s3 143

000
000

208 353 L43
1.00 1.00 L.00
0.95 0.9,s 0.95
2]-9 372 L51

000
2L9 372 151

1.00 1.00 1.00
1.OO 1.00 1.00
2L9 372 1"51

lt--'------------ll
1900 1900
0.94 0.99
1.00 1.00
1?8? 1881

348
1.00

348
0

0

348
1 .00

270
l" .00
270

0
0

0. 9s

270
1.00
0.95

0
366

0
284

1.00
43

366 284
1.00 1.00
1.00 1,00
366 284

SaburaElon Flow Module:
Sab/Laner 1900 1900
Àdjusbment: 0.90 0.95
IJanesi 1,00 3.00
Flnal Sat. : :-7Lg 5426

1900
0.81
1.00
1537

1900 1900
0.93 0.98
L.00 2.94
l.769 5467

1900
0.98
0 ,06

L03

1900
0,84
r.00
1599

1900
0.83
1 .00
1583

1900 1900
0.95 0.95
1.13 0.87
2040 1583

il lr
Capacity Analysls ModuÌe r

Vol/Sab: 0 ,A7 O .29 0.0?
Crib MoveS: **ù*
Green/Cycle:0,0? O.29
volume,/Cap: L . 0o
Uniforrn DeI: 55.9
IncremntDel: 83.4
InibQueuDel r 0,0
De1ay Adj : 1".00
DeIay,/veh: 139,3
User DelÀdj : 1.00 1 .00
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Text Amendments for Adams Avenue Concept Plan

Chapter 8, Part 2 of the Comprehensive Plan "Urban Growth Boundary Additions"

B. URBAN GROWTH BOUNDARY DATA & ASSUMPTIONS

The Sherwood Urban Growth Boundary (UGB) is currently defined as the area west of
Cipole Road, east of Elwert Road, north of Brookman Road, and south of the Tualatin River
National Wildlife Refuge and is included within the regionally adopted Metro Urban Growth
Boundary.

The grov'rth assumptions developed and selected for Shenvood during the previous Plan
preparation in 1991 were low. At that time, the Plan prqected 5,355 people in the urban
area by 1988 as opposed to an actual 10,600 people by 2000 projected in the 1980 Plan.
This difference arose from a projected 7Yo to 12o/o annual increase anticipated by
connection of the Sherwood sewer system to the Durham Sewage Treatment Plant owned
and operated by Clean Water Services. Since then growth has overwhelmed Shenvood.
the population according to the 2000 US Census was 11,791 and 14,410 in 2005 inside the
City limits, according to an estimate by Portland State University's Population Research
Center.

Sherwood has become a bedroom community for families that work elsewhere in the
Portland Metro area. According to the Washington County Tax Assessor's Office, the
residential to non-residential tax base ratio is 80 percent residential and 20 percent non-
residential. This jobs housing imbalance does not provide a sustainable economy for
providing urban services and has repercussions on providing cost-effective urban services.

The Metro Region 2040 Growth Concept Map designates land use for future urban growth
areas. The following table summarizes the acreage, planned land use designation,
applicable planned densities, and the year the land was brought into the UGB.

Table Vlll -1 - Summary of UGB Additions 2002-2004

3.07.170 descilbes the design type as persons per acre versus per acre.
converted to planned density for comparison purposes.

As the above table illustrates, the design types provide a range of net densities within
developable areas. The Metro Housing Rule (OAR 600-007-035) requires Sherwood to
plan for six (6) units per acre. The maximum density of ten (10) units per acre is a
requirement under Title 11 of the Metro Functional Plan where the minimum density
threshold is set by the design type in the 2040 Growth Concept Map. Concept plans for
UGB additions will need to account for these minimum and maximum ranges. For the
purposes of concept planning UGB additions, 25 percent of each subject area is netted
from the gross density calculation to plan for public facilities, including streets, utilities,
stormwater retention, and dedicated open space. Dedicated parks and civic uses are not
counted towards a density calculation.

UGB Addition Year Acres 2040 Land Use Type Planned Donsih,*
Area 59 2002 85 Outer Neiohborhood 7.3 to 10 units Der acre
Area 54-55 2002 235 lnner Neiohborhood 9.6 to 10 units per acre
99WAreas 2002 23 EmolovmenVlndustrial N/A
Area 48 2004 354 lnduslrial N/A
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Adams Ave Concept Plan Zoning
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PA 09-02 - Adams Avenue Concept Plan

Proposed Development Code Amendments

Updated - May L5, 2009

1.6.22 - OFFICE COMMERCIAL

16.22.010 Purpose
The OC zoning district provides areas for business and professional offices and related uses in locations where
they can be closely associated with residential areas and adequate major streets.
(ord.90-921 $ 1)

16.22.020 Permitted Uses
The following uses are permitted outright, provided such uses meet the applicable environmental performance
standards contained in Division VIII:
A. Offtces, studios or clinics of architects, artists, attomeys, dentists, engineers, physicians, or other similar
professional services, excepting veterinarians.
B. Offices of educational, financial, govemmental, non-profit, real estate, research, or other similar service
organizations whose activities are such that few visitors, other than employees, have reason to come to the
premises.
C. Restaurants, taverns and lounges (except as limited in 16.22.060).
D. Other similar office uses, subject to Chapter 16.88.
E. PUDs, subject to Chapter 16.40.
F. Temporary uses, including but not limited to portable construction and real estate sales offices, subject to
Chapter 16.86.
G. Multi-family housing within a Planned Unit Development (PUD) subject to the provisions of Section
16.20.040 High Density Residential (HDR) Dimensional Standards.
'Ord.90-921 $ l)

16.22.030 Conditional Uses
The following uses are permitted as conditional uses, provided such uses meet the applicable environmental
performance standards contained in Division VIII, and are approved in accordance with Chapter 16.82:
A. Hotels and motels.
B. Apartments when located on the upper floors, in the rear of, or otherwise clearly secondary to a commercial
building.
C. Uses permitted outright in the RC zone, pursuant to Chapter 16.28 and as limited in 16.22.060.*
D. Public recreational facilities including parks" trails. playfields and sports and racquelcourts on publicly
aw!çd lropgrty or under power line easements.
(ord.e0-921 $ 1)

16.22.040 Prohibited Uses
The following uses are expressly prohibited
A. Adult entertainment businesses.
(ord.90-921 $ 1)

I 6.22.050 Dimensional Standards
No lot area, setback, yard, landscaped area, open space, off-street parking or loading area, or other site
dimension or requirement, existing on, or after, the effective date of this Code shall be reduced below the
minimum required by this Code. Nor shall the conveyance of any portion of a lot, for other than a public use or
'ight-of-way, leave a lot or structure on the remainder of said lot with less than minimum Code dimensions,
.rea, setbacks or other requirements, except as permitted by Chapter 16.84.
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I Lot area 10,000 square feet

2. Lot width at property line: 60 feet

a
J Lot width at building line: 60 feet

A. Lot Dimensions
Except as otherwise provided, required minimum lot areas and dimensions shall be:

B. Setbacks
Except as otherwise provided, required minimum setbacks shall be:

I Front yard
None

2. Side yards: None, except ten (10) feet when abutting a residential zone or public
park.

a
J

Rear yard: one, except twenty (20) feet when abutting a residential zone or public
park.

4. Existing residential uses shall maintain minimum setbacks specified in Section 16.20.040.
(ord.90-921 $ l)
C. Height
Except as otherwise provided the maximum height of structures shall be two (2) stories or thirty (30) feet,
whichever is less. Chimneys, solar and wind energy devices, radio and TV aerials, and similar structures
attached to residential dwellings and accessory buildings, may exceed this height limitation by up to twenty (20)
feet.
(Ord. 9I-922 $ 3; 9A-921)

I 6.22.060 Special Criteria
Within the Adams Avenue Conr:ent Plan sftrdv area as identified in fìrdinanne ?OOQ-OOY refeil nses anrl

limiled to no more than 10% p:fthe square footage of eachlle-vglgp!09il!
pfoposed. Drive-thr-ou gh restaurants are prohibitell.

I 6.22.06{0 Community Design
For standards relating to ofÊstreet parking and loading, energy conservation, historic resources, environmental
resources, landscaping, access and egress, signs, parks and open space, on-site storage, and design, see

Divisions V, VIII and IX.
(Ord. 9l-922 $ 3; 90-921)

| rc.zz,o+&0 Flood Plain
Except as otherwise provided, Section 16.134.020 shall apply.
(Ord. 2000-1092 $ 3; 90-921)



16.32 - LIGHT INDUSTRIAL

16.32.010 Purpose
'[he LI zoning district provides for the manufacturing, processing, assembling, packaging and treatment of
products which have been previously prepared from raw materials. Industrial establishments shall not have

objectionable external features and shall feature well-landscaped sites and attractive architectural design, as

determined by the Commission.
(Ord. 93-964 $ 3; 86-8sl)

16.32.020 Permitted Uses
The following uses are permitted outright, provided such uses meet the applicable environmental performance
standards contained in Division VIII. Incidental retail sales, limited to 10% of the total floor area of a business,
may be permitted as a secondary function of a permitted or conditional use, subject to the review and approval
of the Hearing Authority.
(Ord. 2001-1 1 19 $ l; 93-96a)
A. Contractor's offices and other offices associated with a use permitted in the LI zone.
B. Public and private utilities, including but not limited to telephone exchanges, electric substations, data

centers, gas regulator stations, sewage treatment plants, water wells and public work yards.

C. Glass installation and sales.
D. Laboratories for testing and medical, dental, photographic, or motion picture processing, except as

prohibited by Section I 6.32.040(E).
E. Industrial hand tool and supply sales primarily wholesaled to other industrial firms or industrial workers.
F. Other similar light industrial uses subject to Chapter 16.88.
G. Dwelling unit for one (l) security person employed on the premises, and their immediate family.
H. PUDs, new and existing, subject to the provisions of Chapter 16.40. New PUDs may mix uses which are

rermitted within the boundaries of the PUD. Approved PUDs may elect to establish uses which are permitted or
conditionally permitted under the base zonetext applicable at the time of final approval of the PUD.
(ord. 98-10s1 $ l; 86-851)
I. Temporary uses, including but not limited to construction and real estate sales offices, subject to Chapter
16.86.
J. Wireless communication antennas co-located on an existing tower or on an existing building or structure not
exceeding the roof of the structure provided the applicant can demonstrate to the satisfaction of the City that the
location of the antenna on City-owned property would be unfeasible.
(ord.97-101e $ 1)

K. Business and professional office.
L. Tool and equipment rental.
M. Blueprinting, printing, publishing, or other reproduction services.
N. Farm and garden supply stores and retail plant nurseries, but excluding wholesale plant nurseries, and

commercial farm equipment and vehicle sales which are prohibited.
O. Medical, dental and similar laboratories.
P. Manufacture, compounding, processing, assembling, packaging, treatment, fabrication, wholesaling,
warehousing or storage of the following articles or products:
1. Food products, including but not limited to candy, dairy products, beverages, coffee, canned goods and

baked goods, and meat and poultry, except as prohibited by Section 16.32.040.
2. Appliances, including but not limited to refrigerators, freezers, washing machines, dryers, small electronic
motors and generators, heating and cooling equipment, lawn mowers, rototillers, and chain saws, vending
machines, and similar products and associated small parts.
?. Cosmetics, drugs, pharmaceuticals, toiletries, chemicals and similar products, except as prohibited by
¡ection 16.32.040.
4. Electrical, radio, television, optical, scientific, hearing aids, electronic, computer, communications and
similar instruments, components, appliances and systems, and similar products and associated small parts.



5. Building components and household fixtures, including but not limited to furniture, cabinets, and
upholstery, ladders, mattresses, doors and windows, signs and display structures, and similar products and
associated small parts.
6. Recreational vehicles and equipment, including but not limited to bicycles, recreational watercraft, exercise
equipment, and similar products and associated small parts, but excluding motorized equipment unless
otherwise permitted by Section 16.32.020 or 16.32.030.
7. Musical instruments, toys and novelties.
8. Pottery and ceramics, limited to products using previously pulverized clay.
9. Textiles and fiber products.
10. Other small products and tools manufactured from previously prepared or semi-finished materials,
including but not limited to bone, fur, leather, feathers, textiles, plastics, glass, wood products, metals, tobacco,
rubber, and precious or semi-precious stones.
(Ord. 2002- I I 36 $ 3 ; 200 l - I I 1 9; 98- 1 05 I ; 93-964; 9I-922; S6-S5 I )

16.32.030 Conditional Uses
The following uses are permitted as Conditional Uses provided such uses meet the applicable environmental
performance standards contained in Division VIII and are approved in accordance with Chapter 16.82:
A. Laundry, dry cleaning, dyeing or rug cleaning plants.
B. Light metal fabrication, machining, welding and electroplating and casting or molding of semi-finished or
finished metals.
C. Offices associated with a use conditionally permitted in the LI zone.
D. Sawmills.
E. Radio, television and similar communication stations, including transmitters and wireless communication
towers, except for towers located within 1,000 feet of the Old Town District which are prohibited.
F. Restaurants without drive-thru.
G. Hospitals and emergency care facilities.
H. Automotive, recreational vehicle, motorcycle, truck, manufactured home, boat, farm and other equipment
repair or service.
I. Commercial trade schools.
J. Wholesale building material sales, lumberyards, contractors storage and equipment yards, building
maintenance services, and similar uses.
K. Retail uses for warehousing or manufacturing operations, limited to l0% of the total floor area and not to
exceed 60,000 square feet ofgross leaseable area per building or business. The retail area shall be physically
separated by a wall or other barrier from the manufacturing or warehousing operation. Warehousing and storage
areas shall not be used as showrooms.
(ord. 2000-1092 $ 3)
L. Power generation plants and associated facilities.
M. Veterinarians offices and animal hospitals.
N. Automobile, boat, trailer and recreational vehicle storage.
(Ord.93-964 $ 3)
O. Daycares and pre-schools, if fully integrated with and secondary to a use elsewhere permitted in Section
16.32.020 or I 6.32.030.
P. Govemment facilities, including police, fire and vehicle testing stations.

ajuttic recreationa endlacqugl cqu¡1l on publiciy owned
ploJelty or under power line
(Ord. 2002-1 136 g 3 ; 200 I - 1 1 I 9; 98- 1 0 5l ; 93 -964)

16.32.040 Prohibited Uses
The following uses are expressly prohibited:
A. Adult entertainment businesses.
(ord. 86-851 $ 3)



Keith Jones - RE: Sherwood - Adams Avenue Concept Plan/Sherwd 001-09

From
To:
CC:
Date:

"Meg Fernekees" <meg.fernekees@state.or.us>
"Julia Hajduk" <hajdukj@ci.sherwood.or.us>
"Angela Lazarean" <angela.lazarean@state.or.us>, "Bill Holmstrom" <bill....
4l14l2OOg 2:54 PM

Subject: RE: Sherwood - Adams Avenue Concept Plan/Sherwd 001-09

DLCD File: Sherwood 00'l-09

Hello, Julia:

I understand that the City of Sherwood Planning Commission rs conducting a workshop session on the above tonight. if you could
share the contents of this email with the Plann¡ng Commission, I wouìd certainly appreciate it.

Thank you for providing me the opportunity to review the Adams Avenue Concept Plan last week when we met. I would like to offer
the some comments and observations:

When the subject area was initially brought into the Urban Growth Boundary (UGB), Metro conceived the future land use as
lndustrial land, although the main driver was to provide transportation connectiv¡ty to state highway 99W.

We support the following zones/land uses:

With regard to Opportunity Area .1 
: (a.k.a. 99W parcel): Among the options of General Commercial, Office Commercial and Light

lndustr¡al, the Department believes the General Commercial zone would be the most deleterious to the City of Sherwood's urban
form and functionality of the on-site and off-site transportation system. Nor would selecting that zone be helpful in providing
family-wage jobs. We would encourage the City to apply the light ¡ndustrial zone, as good employment land with highway access is
shrinking in the metropolitan region. We would hope that the City could supplement the approval of light ¡ndustrial with design and
architectural standards so that the subsequent development of the site does not sustain v¡sual blight. Our second choice would be
offrce commercial, again with design guidance that would translate into Class A office space. As the largest opportun¡ty site, our
ma¡n po¡nt is that the City really must consider the land uses that support the highest job intensities, and retail commercial does not
achieve that.

With regard to Opportun¡ty Area 2: We concur with the concept plan's recommendat¡on of light industrial.

With regard to OppoÍunity Area 3: The Department believes that of all three opportunity sites, if Sherwood wanted to allow general
commercial uses, this would be the most appropriate area for ¡t, as long as it is relatively small-scale, and w¡th the parking behind
the buildings, as the concept plan depicts.

Goal I Compliance:
When a plan amendment changes the plan designation of land in excess of two acres within an existing urban growth boundary from
an industrial use designation to a non-industrial use designation, or an other employment use designation to any other use
designation, OAR 660-009-0010(4) requires a city or county to make findings that the proposal is consistent with its comprehensive
plan or amend its comprehensive plan to be consistent w¡th the proposed amendment. ln reviewing this proposal, Sherwood must
rely on the most recently adopted Economic Opportunities Ana¡ysis (EOA) (OAR 660-009-0015). The ËOA should contain the
factual information and data for determining whether or not the proposal will result in a deficit of industrial or commercial land for the
planning area for the planning period. This applies to the 99W parcel.

Here is the c¡tation from the State Administrative Rule:

Oregon Administrative Rule 660-009-00'10(4) states:

For a plan amendment (zoning change)under OAR chapter 660, division 18, that changes the plan designation of land in excess of
tvvo acres within an existing urban growth boundary from an industrial use designat¡on to a non-industrial use designation, or an
other employment use designation to any other use designation, a city or county must address all applicable planning requirements,
and:
(a) Demonstrate that the proposed amendment is consistent with its most recent economic opportunities analysis and the parts of its
acknowledged comprehensive plan which address the requirements of this division; or
(b) Amend ¡ts comprehensive plan to incorporate the proposed amendment, consistent with the requ¡rements of this dtvision; or
(c) Adopt a comb¡nât¡on of the above, consistent with the requirements of this division.

Thanks again.
Meg
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meg.fernekees@state.or.us I www.oregon. gov/LCD



regon Oregon Department of Transportation
ODOT Region 1

123 NW Flanders St
Portland, OR97209 - 4037

Telephone (503) 731-8200

FAX (503) 731.-825e

I her¡l¡rre lì. Krrlrrrr¡oski, (ìrrr errurr

RE

TO Julia Hajduk, City of Sherwood Planning Manager

FROM: Doug Baumgarlîer, E.I.T., ODOT Region I Traffic
Seth Brumley, ODOT Region 1 Planning

DATE: Aprll I3,2Q09

North Adams Avenue Concept Plan
HWY 91 (OR 99W)
Washington County, Oregon

The following comments summarize preliminary ODOT comments regarding the revrew
of the Transportation Tech Memo #2: Preliminary Concept Altematives from the North
Adams Avenue Concept Plan.

The Highway 99W / SW Edy Road intersection should be included in the traffic
analysis for the project. The Highway 99W / SW Cipole Road intersection can be
excluded from the trafftc analysis for the Concept Plan.

ODOT is interpreting the mobility standard of Highway 99W through the City of
Sherwood to be a v/c ratio of 0.99 or "no further degradation" if this standard cannot
be met under the current Comprehensive Plan..

The feasibility (geometrically) of the proposed improvements to the North Adams
Avenue intersection with Highway 99W that were included in the traffic analysis for
the Concept Plan, including the effects of any changes to intersection geometry,
signal timing, and traffic progression, will need to be coordinated with ODOT Region
I Traff,c Signal Manager Doug Anderson.

If there are aîry questions regarding the contents of this memorandum, please contact
Doug Baumgartner at (503) 731-8225 or Seth Brumley at (503) 731-8234.

a

a

a
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From : DANIELSON Marah B Imailto: Marah.B. DANIELSON@odot.state.or.us]
Sent: Monday, April27,2009 12:13 PM

To: Julia Hajduk; csm@dksassociates,com
Cc: SMITH Elaine x Lainie; RAHMAN Lidwien; TAYAR Abraham x Avi; BRUMLEY Seth A; BAUMGARTNER

Douglas G; Joshua Naramore
Subject: Sherwood Concept Plan for Adams St Extension

Good morning Julia,
It was a pleasure to speak to you this morning regarding the ODOT mobility standards and the City's
planning efforts for ihe industrial area around the Adams St extension. As discussed, regarding previous
land use cases in the City of Sherwood with respect to the intersection of OR 99W/Edy Rd, ODOT has
been applying the standard of "no further degradation" since the intersection has been operating close to
or above .99 v/c for years and this standard has always been met. The analysis for the proposed concept
planning and subsequent legislative plan amendments brought to light that ODOT and the City have been
applying different interpretations of the mobility standards in the Oreqon Hiqhway Plan. The City has been
applying the 1.1 v/c ration standard based on the 2040 Concept Plan map. ODOT maintains that a plan
has not yet been completed by the City with ODOT participation to identify the land uses and boundaries
of the town center and therefore the .99 v/c standard applies.

This is import to the City in part because the 6 acres of rural land that is being planned to be urban would
be unable to meet the .99 vic mobility standard or the standard of "no further degradation" to make the
finding of no significant effect for TPR 060. Through the Adams St Extension Concept Plan effort, the
City's traffic consultant is working on identifying improvements to the OR 99W/Edy Rd intersection that
would make it possible to mitigate for the impact of the 6 acre parcel to "no further degradation". ODOT
and the City recognize that the full cost of the improvement would likely not be proportionate to the traffic
impact. The City has also just begun a new planning effort for 300 acres of land recently brought into the
UGB for industrial purposes along Tualatin-Sherwood Rd. As part of this larger planning effort, even if the
mobility standard was 1.1 v/c at the OR g9w/Edy Rd intersection meeting the "no further degradation"
standard would be difficult without improvements to the intersection. The City and ODOT recognize that
as part of this larger planning effort for the 300 acres of industrial property, that a funding mechanism for
improvements at the OR ggw/Edy Rd intersection will need to be established to meet the TPR as well as
to maintain mobility at the intersection to the extent possible.

Together we recognize that the discussion regarding what standard applies is part of a larger
conversation that Metro and ODOT will be having with regards to center designations throughout the
Metro planning boundary. The City is currently going through a thorough planning process for the Adams
Street Extension Concept Plan to bring 6 acres of industrial land into the City boundary. As part of the
larger planning effort that has recently begun for the additional 300 acres of industrial land, the City has
begun exploration of possible funding mechanisms for improvements to the OR 99W/Edy Rd intersection
The City is also working on identifying improvements to the intersectlon for which the funding mechanism
will be identified for.

I have discussed this dilemma with my manager Lainie Smith, and we believe that it would be reasonable
for the City to provide documentation as to why the City is confident that the City will establish a funding
mechanism for improvements at the OR 99W/Edy Rd intersection within the next 2years and provide
information on the proposed improvements to the intersection. Documentation would include the time
frame for the 300 acre concept planning and legislative amendments as well as the different funding
mechanisms that the City is exploring. ODOT will than consider making a "reasonably likely"
determination for the improvements at OR 99W/Edy Rd intersections so that the City can make findings of
no significant effect for the TPR 060 based on the Oreqon Hiqhway Plan .99 v/c mobility standard. This
will defer the conversation between Metro, ODOT and the City regarding the town center designation and
mobility standards outside of this planning process.
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ODOT encourages the City of Sherwood to apply for a Transportation and Growth Management grant
next year to fund a planning process for the town center that has been identified on OR 99W, Through
this process, the City can identify the vision for this area as well as identify land uses and a boundary to
meet the intent of the town center land use designation. lt is through this process that the mobility
standard for the town center can be clearly established.

Please fqrward the identified mitigation and supporting documentation for the funding mechanisms and
planning efforts in the City.

Again, as always I appreciate working together to address issues of mutual concern. Please let me know
if you have any more questions or would like to discuss this further.

Thanks,
Marah Danielson
ODOT Region 1 Planning
503-731 -8258

Mqroh Dqnielson
Senior Plqnneþ

ODOT Region I Plonning
(503)731,8258
fox (503)731-8259
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Date: Ãpril 14,2009

To: Sherwood Planning Commission
From: Tom Nelson, Economic Development Manager
CC: SURPAC

RE: Sherwood Industrial Land Analysis

As the Planning Commission deliberates over Concept Plans for Adams Avenue, Brookman Road, and

Area 48,I have noticed a thread of concern that Sherwood will not have sufficient employment lands,

and more specifically, industrial lands, in the future. Therefore, I have researched the Economic
Opportunities Analysis and Economic Development Strategy that was adopted by the City Council in
Januaryl2}}7.

The table below was taken from this analysis, and updated with changes that have occurred due to

rezoning, as well as potential changes that will be seen with the adoption of recommended Concept

Plans.

The following changes and assumptions were tnade:

1. The 28.7I Acres in the recommended Brookman Road Concept plan and 5.8 acres bordering
99W in the Adams Concept Plan were added to General Commercial'

2. Langer's PUD is a total of 57 acres, but 6 acres is designated by them for Offìce, and 6.5 acres

is designated as Light Industrial. Since the Strategy initially showed all57 acres as Light
Industrial, the net amount (50.5) was subtracted from Light Industrial and 6 acres added to

Office Commercial and 44.5 acres was added to Retail Commercial.

3. The 5.14 acre change at Driftwood Mobile Home Park is also reflected in Retail Commercial

4. The three parcels totaling 9.29 Acres identified by Cogan Owens Cogan in the Adams Concept

Plan were also added to Light Industrial.

5. According to recent and on-going work for the Area 48 Concept Plan, a net of 235 acres

appears to be developable, and has been added to the total for General Industrial.
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Table 2. Exist Lands

Revised Total
with Changes

& UGB

Expansion

549,78

772.48

With this analysis it becomes apparent that there is a net gain of over 240 acres of industrial land, as

well as 380 acres in total employment land. Total re-developable or vacant land also exceeds even the
High Growth Demand projections made by Cogan Owens Cogan and Otak in the Economic
Development Strategy. (See attached excerpt)

I also reviewed an analysis conducted by Johnson Gardner, LLC in }r4arcV2}}l that concluded
significant demand existed for office space, reinforcing the Economic Development Strategy. The
General Commercial and Office Commercial projected in the Adams Concept and the Langer PUD
should help to meet this need.

Finally, I reviewed the 2008 study completed by Marketek. It concluded an immediate demand for an
additional 221 ,282 of retail space with that demand growing to a total of 441 ,ll0 by 201 3 . The
proposed Langer and Cannery developments should be able to satisfy this demand.

In conclusion, it is important to point out that these growth projections were based on population
growth in Sherwood, which also requireci residential growth.

Zone
Total
Acres

Total
Developed

Acres

Total
Constrained

Acres

Total
Vacant
Acres

Total
Redevelopable

Acres

Project or
Expansion

Change
in Acres

General
Commercial 72.54 37.38 1..41. 4.38 30.78

Adams &

Brookman 34.5L 69.61

Retail
Commercial 84.72 43.57 0 4.3 36.8s

Langer
and

Driftwood 97.L4 1.38.29
Office
Commercial 17.38 9.68 1.89 4.73 2.97 Longer 6 1.3.7

Neighborhood
Commercial 1..04 0 0 0 L.O4 L.O4

Off¡ce Retail 0 0 0 0 0 0
General
lndustrial 276.79 153.58 1.0.78 48.71 7 4.5 Area 48 283 406.21.

Light
lndustrial 271.77 87.8 50.11 153.6 30.37

Langer &
Adoms -40.4 743.57

Total
Commercial 175.68 90.63 3.3 t3.4L 71..64 1.37.6s 222.7
Total
lndustrial 548.56 241,.38 60.89 202.31, 1.04.87 242.6
Total
Employment
Lands 724.24 332.01 64.L9 21,5.72 176.51. 380.25
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MAILED NOTICE - PUBLIC COMMENTS
PA 09-02 Adams Avenue North Concept Plan

The Planning Department has received an application for approval for a concept plan for 50 acres
that were brought into the UGB in 2002. There will be three zone changes as a result of this
application. The applicable criteria are identified on the front page of this notice. This,request is a
Type V land use application, requiring review and a recommendation by the Shen¡uood Planning
Commission.

The submitted materials will be available at the Sherwood City Hall and may be able to be provided
via email depending on size. lf you would like to obtain additional information, please contact Julia
Hajduk, Planning Manager in the Planning Depaftment at (503) 625-4204 or via email at
haid u ki@ci. shen¡rood. or. us

No comment,

We encourage approval of this request

tr Please address the followi ng rns this appl approved r1

)d

v

n We encourage denial of this request for the fol ng reasons:

Please feelfree to attach additional as needed to complete your comments.

Comments by:
Address: é

Date
nal)

(optional)

of Sherwood requests that you promptly forward this notice to
the purchaser if this notice is received

For comments to be addressed in the staff report please submit comments by
May lB, 2009 to:

Planning Department
Sherwood City Hall
22560 SW Pine Street
Sherwood, OR 97140

Attachment 9a



City of Sherwoodo Oregon
Planning Commission Minutes

May 26,2009

Commission Members Present:

Chair Allen
Jean Lafayette
Matt Nolan

Staff:

Julia Hajduk, Planning Manager
Heather Austin, Senior Planner
Karen Brown, Recording Secretary

1

Commission Members Absent: Raina Volkmer, Adrian Emery, Todd Skelton

Council Liaison - not present

Call to Order/Roll Call - Chair Allen called the meeting to order at 7:10. Karen
Brown called roll. Chair Allen made an announcement that due to the fact that there
were only 3 of the 6 currently appointed Commission members present there was not a

quorum so regular business could not be conducted and all agenda items requiring a
quorum would be heard at the next meeting on June 9th, however there were items that
could be conducted without the presence of a quorum. He asked for any staff
announcements. There were none presented at this time

Agenda Review -
Consent Agenda -

City Council Comments - None given

Community Comments -
Patrick Lucas addressed the Commission about a notice he had received regarding the
Industrial Design Standards update. (note: a work session on Industrial Design Standards
was held prior to the regular meeting.) He commended the Commission for working on
these standards. His main objective would be to ask that the standards could be written in
a way that would make it simpler for business to come to Sherwood. When residential
builders want to build in Sherwood, most know exactly what guidelines and limitations
need to be followed. Items like what the setbacks are in the rear and side yards and the
height limitations for new Single Family Homes. When they submit the plans for review
they are turned around very quickly because the plans include all of the details. He feels
that Industrial and Commercial developments are entail way too much. He asks the staff
and the Commission keep in mind simplicity while working on the standards for
Commercial and Industrial. He believes that Sherwood could atlract many more
businesses if the development process was not so daunting. He sees developers that have
come to Sherwood and once they fìnd out all of the requirements they look elsewhere to
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find a place that exists that they can just move into. If it were master planned up front so

a developer would not have to do everything, he thinks Sherwood would have a better
chance of attracting more business.

Susan Claus addressed the Commission first by saying that she thinks it is very important
that the Commission just received feedback from a local person who has industrial
interests and she thinks that his comments should be written up and tracked. Her second
itern for comment was packet preparation for Planning Commission and City Council and
the time frame that they are available to the public. She asked if the Planning
Commission gets their packets a week early. Chair Allen confirmed that the Commission
gets them about a week prior to the meeting and that they go up on the web site at the
same time. Mrs. Claus' comments were that the current packet is 341 pages and

downloading a file that large in a dial-up system is very difficult. The back-up to that
historically has been that there is a copy in the library. That has not happened since
January. In this case the weekend prior to this meeting was a three day weekend, so on

the day of the meeting she was still trying to obtain a copy of the material. She also
thought that since they were on the agenda they would be given a copy of the
information. She was given a copy today at City Hall and was charged for the copies.
She is asking that the process be more clear and made easier to obtain the information.
When there are hundreds of pages of studies on large projects perhaps that could be split
up incrementally. That way if someone is interested in just reviewing the staff report for
an example, they don't have to view the entire package. She asked that the Planning
Commission direct Staff that way because she has appeared before the Commission
before and has made suggestions which she feels have not been followed up on.

Chair Allen asked how difficult it would be to divide large packets into multiple PDFs.
Julia feels that it would not be difficult, that it would just require coordination with the IT
department. Commissioner Lafayette asked if Julia could also communicate that request
with the City Council as well.

Robert James Claus gave community comments which have been transcribed verbatim.
"Every since I've been in Sherwood I've seen City Managers literally try to take over and
run this town. The first guy we were here almost bankrupted with his LIDs. He came
very, very close to doing that. It fìnally became so contentious with Mr. Rapp he had to
leave. Mr. Bormet took Home Depot, just as one example, which was industrial and

called it a lumber yard, deemed their application complete and then the City Council had
to sue their own staff. Now why does that happen? It happens because the City Manager
is in control of the staff you're not. You have really no control, none. In fact if an
elected official is found talking to him, they need to resign about their job. So what ends
up happening is structural decisions get made by the staff and then they try to force them.
That is so evident on every single thing they do it is not even funny because the one thing
you never hear is cost. You never hear hard costs anyplace, anyplace. Now you tell me
how someone can claim to have done a traffic study on the impacts and use the Institute
of Transportation Standards and not have given you the cost of those alternatives. They
can't have, unless they were instructed not to, and that is exactly what's happening here.
Ross Schultz,that's why he's not on the Council, and a group of people decided they
were going to run this city. They took Urban Renewal money and they started making
one decision after another and anybody on Urban Renewal knows that and then making
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those decisions stick and the staff started going along with that. What I'm telling you be

very, very careful, because the Supreme Court looked into a case like this called Del
Monte Development Corporation where the city decided to play games. They not only
end up buying the property they paid massive damages and that's what happens when the
city becomes a developer and that is exactly what we've got going on now. As a
Planning Commission it is absolutely unforgivable if they have done a study where they
claim they know trip generations and can't walk in and tell you costs. That's a simple
computer program and there are any number of them that are easier to run than all that
other stuff and tell you this is the cost of the alternatives. Why are you not seeing the
costs of the alternatives? I'll tell you why you're not. Because you are being sold a
decision by the City Manager and his staff, and they want it, and that's what's going to
happen, and then anybody that objects to it, they are going to delay, they are going to
harm, they are going to put fees on until they get what they want, and I'm pleading with
this Commission understand that won't go on forever, it never has. There is particular
chaos by the way when they fire a City Manager and they get into the books. Then there
is real chaos. You'd be surprised at what Mr. Wieslogel was going to do for me when he

was acting City Manager after what Bormet had done to me. Gimmine Christmas. I
could have asked for an ice cream sundae and gotten it. But what I'm telling you is
you'd better understand this is a far realer problem than you think it is. Thank you."

6. Old Business - none - due to lack of quorum

8. New business - none - due to lack of quorum

7. Next Meeting: June 91h,2009

Chair Allen apologized again for the fact that it was not identified that there would not be a
quorum until late in the day. The items that are on business agenda will be carried over to the
June 9th, meeting. He then adjourned the meeting

End of minutes.
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